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THE CHAIRMAN’S WELCOME

“FROM THOUGHTS TO ACTION -
TOGETHER WE MAKE THINGS HAPPEN”

On behalf of the GRF Davos team, I would like to welcome you to Davos for the 6th 
International Disaster and Risk Conference IDRC Davos 2016, and I sincerely thank you for 
joining our global gathering. With IDRC Davos 2016, we are delighted to celebrate the 10 
year anniversary of the IDRC conference series. Let me express my deepest appreciation 
and thanks for all your support and encouragement throughout the last decade. It is 
together that we were able to reduce vulnerabilities and augment resilience worldwide 
by establishing and practicing what we call today “Integrative risk and disaster 
management”, through a trans-disciplinary and multi-risk approach.

Successful risk reduction and disaster management very much relies on multi-disciplinary 
and trans-sectorial initiatives, as well as public-private partnerships. Again, this year’s 
conference brings many different practitioners and stakeholders together to strengthen 
and establish partnerships. With government officials, experts, high-level representatives 
of IGOs, the UN, NGOs, the private sector, scientific and academic institutions, along with 
the media and other eminent people, the conference provides a valuable forum for 
dialogue and a strategic platform for the world´s risk reduction and disaster management 
community.

The focus of IDRC Davos 2016 is on “Integrative Risk Management – towards resilient 
cities”. With more than half of humanity living in (mega)-cities and urban environments, 
the quest for urban sustainability and resilient societies remains one of the greatest 
challenges of our times. Urban environments are densely coupled socio-ecological 
systems featuring an intricate and complex phenomenology of risks, such as assets and 
infrastructure, along with technological and financial risks. At the core of these risks are 
the dynamic social and ecological conditions that shape urban environments. Therefore, 
fostering urban resilience ever more depends on an integrated approach that balances 
smart engineering and investments with advanced practices, looking at the long-term 
anti-fragility of both social and ecological systems within urban environments. 
With an encompassing mix of topics and formats, including plenary and parallel sessions, 
poster sessions, workshops, exhibitions and networking events, the conference will 
enable the exchange of information and viewpoints between scientists, policy makers, 
and practitioners. It is through the vision of developing a series of direct, pertinent 
and practical solutions that address urgent issues in various key areas of risk reduction 
and disaster management that the IDRC Davos 2016 is contributing to UNISDR’s Sendai 
Framework for Disaster Risk Reduction 2015 – 2030.

We anticipate a successful and rewarding conference. Our special thanks go to the IDRC 
Davos 2016 sponsors, to the authors of all the papers and posters to be presented, to the 
high-level speakers and panellists, and to the session and workshop organizers. And 
for their leadership, guidance, support and hard work; we would also like to thank the 
patronage and co-hosting institutions, the Strategic Advisory Group, the Scientific and 
Technical Advisory Group, and the endorsing partners.

Davos, August 2016      Dr. Walter J. Ammann
       Chairman IDRC Davos 2016

Walter J. Ammann
IDRC Davos 2016 Chairman

THE CHAIRMAN’S WELCOME
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United Nations Convention to Combat Desertification

Science Council of Japan

European Commission Joint Research Centre 

PATRONAGE INSTITUTIONS

United Nations Institute for Training and Research 

United Nations Educational, Scientific and Cultural Organization

Organisation for Economic Co-operation and Development

United Nations Environment Programme
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Graduate School of Social Work of Denver

University of Applied Sciences HTW Chur

EUR-OPA Major Hazards Agreement

CO-HOSTING INSTITUTIONS

The International Emergency Management Society TIEMS

ICLEI - Local Governments for Sustainability

Global Forum on Urban and Regional Resilience, Virginia Tech, Blacksburg, USA

 

Bejing Normal University

IRIDeS - International Research Institute of Disaster Science

CO-HOSTING INSTITUTIONS
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GRF Davos
Poster Award

To vote for your favourite posters: 
Fill in the poster board numbers of your favourites 
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at the GRF Davos booth or at the Registration Desk.
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poster presentations 

at the IDRC Davos 2016
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the Closing Plenary Session on Wednesday, 31 August 2016
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Alexandros Makarigakis, Chief of the Cross Cutting Thematic Unit on Disaster Risk Reduction (DRR), UNESCO Headquarters, Paris, 
France

Claudio Mahler, Chief, Cross Cutting Thematic Unit on Disaster Risk Reduction (DRR), UNESCO Headquarters, Paris, France 
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Sendai Japan

Stefan Pickl, Operations Chair, Research Management Safety & Security Alliance, COMTESSA and Computer Science Faculty, 
Universität der Bundeswehr, Munich, Germany
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Blacksburg, USA 
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IVM, Institute for Environmental Sciences, University of Amsterdam, Amsterdam, Netherlands
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York University, Toronto, Canada
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LIST OF EXHIBITORS

AFAD – Prime Ministry Disaster & Emergency 
Management Presidency, Republic of Turkey
AFAD is a dynamic, flexible and work-focused institution 
that ensures collaboration between all organizations of the 
country for planning, steering, supporting, coordinating and 
ensuring the effectiveness of activities that are necessary 
for fast completion of the works carried out to prevent 
disasters and minimize losses, respond to disasters, and 
engage in post-disaster recovery, and is a multi-dimensional 
institution working with multiple actors, that promotes 
rational utilization of resources in this area, and that believes 
in multidisciplinary working.
www.afad.gov.tr

GIZ - Deutsche Gesellschaft für Internationale 
Zusammenarbeit 
The Deutsche Gesellschaft für Internationale Zusammenarbeit 
(GIZ) GmbH is a global service provider in the field of 
international cooperation for sustainable development 
with more than 17,000 employees. GIZ has over 50 years of 
experience in a wide variety of areas, including economic 
development and employment, energy and the environment, 
and peace and security. Our business volume exceeds 2.1 
billion euros. As a public-benefit federal enterprise, GIZ 
supports the German Government – in particular the Federal 
Ministry for Economic Cooperation and Development (BMZ) – 
and public and private sector clients in around 130 countries 
in achieving their objectives in international cooperation. 
With this aim, GIZ works together with its partners to develop 
effective solutions that offer people better prospects and 
sustainably improve their living conditions.
www.giz.de/en/html/index.html

The Global Initiative on Disaster Risk Management (GIDRM) 
was founded by the German Government to more effectively 
and systematically respond to the global challenges presented 
by disaster risks.
www.gidrm.net/

GRF Davos - Global Risk Forum Davos
The Global Risk Forum GRF Davos promotes the worldwide 
exchange of know-how and expertise, creates solutions 
and fosters good practices in integrative risk management 
and climate change adaptation. Aiming for an improved 
understanding, assessment and management of disasters 
and risks.
http://grforum.org/

Swiss Re Ltd.
The Swiss Re Group is a leading provider of reinsurance, 
insurance, and other insurance-based forms of risk transfer.
Its global client base consists of insurance companies, mid-
to-large-sized corporations and public sector clients.
Swiss Re deploys its capital strength, expertise and innovation 
power to enable the risk-taking upon which enterprise and 
progress in society depend. Founded in Zurich, Switzerland, 
1863, Swiss Re serves clients through a network of over 60 
offices globally.
www.swissre.com/

ICLEI – Local Governments for Sustainability
ICLEI – Local Governments for Sustainability is the world’s 
leading association of more than 1000 metropolises, cities, 
urban regions, and towns representing over 660 million 
people in 85 countries. ICLEI promotes local action for global 
sustainability and supports cities to become sustainable, 
resilient, resource-efficient, biodiverse, low-carbon; to build a 
smart infrastructure; and to develop an inclusive, green urban 
economy with the ultimate aim of achieving healthy and happy 
communities.
http://iclei.org/

INDM - International Conference on Integrated 
Natural Disaster Management, Tehran
The International Conference on Integrated Natural Disaster 
Management aims to bring together experts from various fields 
related to risk management to collate information on different 
aspects of risk prevention and reduction and risk management.

UNEP- United Nations Environment Programme
Established in 1972, UNEP’s mission is “to provide leadership 
and encourage partnership in caring for the environment 
by inspiring, informing, and enabling nations and peoples 
to improve their quality of life without compromising that of 
future generations”.
http://unep.org/

The BCI - The Business Continuity Institute
The Business Continuity Institute (BCI) is the world’s leading 
institute for business continuity. Established in 1994, the BCI 
has established itself as the leading membership and certifying 
organization for Business Continuity professionals worldwide.
The BCI offers a wide range of resources for business 
professionals concerned with raising levels of resilience within 
their organization or considering a career in business continuity.   

With circa 8,000 members in more than 100 countries worldwide, 
working in an estimated 3,000 organizations in private, public 
and third sectors, the BCI truly is the world’s leading institute 
for business continuity.

The BCI stands for excellence in the business continuity 
profession and its certified grades provide assurance of technical 
and professional competency in BC.
www.thebci.org/

LIST OF EXHIBITORS
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an Elsevier Journal in affiliation with GRF Davos.

DISASTER
INTERNATIONAL JOURNAL OF 

RISK
REDUCTION

International 
Journal of Disaster 
Risk Reduction

Visit the journal homepage
elsevier.com/locate/ijdrr

Aims and Scope
The International Journal of Disaster Risk Reduction 
(IJDRR) is the journal for researchers, policymakers and 
practitioners across diverse disciplines: earth sciences 
in their entirety, environmental sciences, engineering 
and construction sciences, urban studies, development 
studies, geography, and social sciences. IJDRR 
publishes fundamental and applied research, critical 
reviews, policy papers and case studies that focus on 
multi-disciplinary issues which aim to help reduce the 
impact of natural and technological disasters.

Editor-in-Chief
David Alexander
University College London (UCL), London, UK

Affiliated with the 
Global Risk Forum 
GRF Davos

SPECIAL EVENTS
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SPECIAL EVENTS

SPECIAL EVENT

Opening of the 6th IDRC Davos – Special Musical Highlight 

The opening ceremony of the 6th International Disaster and Risk Conference will be musically accompanied by Ensemble Element 
and Andi Frueh (Tenor) for the performance of “Volkstoenen”, a musical marriage superbe. 

Julia Gloor, Composer and Conductor 

In Volkstoenen (engl. “traditional tones”) the Swiss composer and 
conductor Julia Gloor (http://www.juliagloor.ch/) creates a humorous 
and challenging piece of Switzerland. She combines classical music 
and instruments with old Swiss traditions in an unusual way. She has 
founded the Ensemble Element in 2012, which plays exclusively pieces 
composed by Julia Gloor. Instruments such as wooden spoons, dulcimer 
(Swiss zithers) and cowbells provide new tones within the classic music 
and open new horizons. Have you ever heard cowbells ringing to an 
outstanding opera tenor?

www.juliagloor.ch

Andreas Früh, Tenor

This special setting will be additionally enriched by the tenor Andi Frueh, a 
rising star who is famous for his brilliant high notes, and who will join Julia 
Gloor’s Ensemble Element. The rising young tenor Andreas Frueh, who made 
his debut as soloist in 2015 at the world renowned La Scala in Milano will be 
traveling directly from the Salzburg Festival to Davos to perform Volkstoenen 
for the IDRC Davos 2016 audience. His repertoire ranges from major lyric 
Mozart and bel canto and other lyric roles such as Lenski, Alfredo, Rodolfo, 
Faust, Werther, etc.

www.andifrueh.com

"Heimat" - a world premiere

In times of a global migrant crisis Julia Gloor has composed the outstanding 
piece "Heimat" (engl. "home" or "homeland") which will be performed by 
Andi Frueh on the occasion of this 10 years anniversary for the first time.

Cast Ensemble Element:

Julia Gloor (composition and director), Andreas Früh (tenor), Rebekka Bräm (soprano), Antonella Lalli (soprano), Katharina 
Heissenhuber (mezzo soprano, off voice), Stephanie Szanto (alto), Daniel Pérez (baritone), Jonas Atwood (bass), Mathias 
Landtwing (clarinette), Ivan Agofonov (viola), Florin Grüter (dulcimer)
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IDRC Davos 2016 Short Film Competition

GRF Davos will be presenting the IDRC Davos 2016 Movie Award to an attention-grabbing film during the Closing Plenary Session. 
Competing films will be displayed on repeat during the conference in Foyer II. Films are focused on urban resiliency, urbanization, 
disaster reduction in urban environments, sustainable cities and all themes related to our conference topics. Enjoy the films 
during session breaks!

Resurgence of Barpak
Submitted by: Saurav Dhakal, Nepal
Location: Foyer II

Highlighting the challenges and innovative solutions to Ghana's rapidly urbanising city of Tamale
Submitted by: University for Development Studies, Ghana
Location: Foyer II

Early Recovery in One Minute
Submitted by: UNDP Global Cluster for Early Recovery, Switzerland
Location: Foyer II

GRF DAVOS SOCIAL MEDIA

Follow IDRC Davos 2016
Join the online conversation!

Follow us on Twitter! 

Like us on Facebook! 

Connect with us on LinkedIn! 

Watch our Youtube channel! 

#IDRC2016       @GRFDavos

IDRC LUNCH CINEMA & PHOTO CONTEST



17

CONFERENCE PROCEEDINGS
The IDRC Davos 2016 Conference Proceedings consist of:

• Short Abstract Collection
• Extended Abstract Collection 
• Poster Collection 

A digital copy of the files can be downloaded online at: 

http://idrc.info/programme/conference-proceedings/ Please scan the QR code to follow
http://idrc.info/programme/conference-proceedings/

http://www.grforum.org
http://www.planet-risk.org

Email: planetrisk@grforum.org

@
GRF   Davos’   e-journal   on
integrative risk management
facilitates rapid translation 
of research findings into 
practice.

CALL FOR PAPERS
SPECIAL ISSUE ON IDRC DAVOS 2016

Submit your paper online @ www.planet-risk.org
Main topics addressed in the context of urban areas are:
• Natural hazards
• Technological risks
• Critical infrastructures
• Harmonization of DRR and climate change adaptation
• Terrorism
• Environmental and biological risks
• Sovereign risk financing tools

4th International 
Disaster and Risk 
Conference

26-30 August 2012
Davos, Switzerland

www.grforum.org

IDRC DAVOS 2016
"Integrative Risk Management - 
Towards Resilient Cities”

28 August - 01 September 2016 
Davos, Switzerland

DAVOS 
2016
IDRC 6
th

Short Abstracts

4th International 
Disaster and Risk 
Conference

26-30 August 2012
Davos, Switzerland

www.grforum.org

IDRC DAVOS 2016
"Integrative Risk Management - 
Towards Resilient Cities”

28 August - 01 September 2016 
Davos, Switzerland

DAVOS 
2016
IDRC 6
th

Poster Collection

4th International 
Disaster and Risk 
Conference

26-30 August 2012
Davos, Switzerland

www.grforum.org

IDRC DAVOS 2016
"Integrative Risk Management - 
Towards Resilient Cities”

28 August - 01 September 2016 
Davos, Switzerland

DAVOS 
2016
IDRC 6
th

Extended Abstracts

GRF DAVOS PLANET@RISK EJOURNAL

IDRC LUNCH CINEMA & PHOTO CONTEST CONFERENCE PROCEEDINGS
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MEDIA PARTNERS

Business Continuity Institute

http://www.thebci.org

CIVILICA

http://www.civilica.com

Crisis Response Journal 

http://www.crisis-response.com

Emerald Insight

http://www.emeraldinsight.com

MEDIA PARTNERS GENERAL INFORMATION & EMERGENCY
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MEDIA PARTNERS

TOURISM INFORMATION AND LEISURE ACTIVITIES
Davos, Europe’s largest mountain resort, offers an unforgettable natural landscape combined with a vast array of leisure 
activities. Davos has something for everybody. Those who prefer the quiet to the exciting city life will be pleased by the calmness 
of the Davos area. The region of Davos can be explored on 700 km of well-preserved and marked hiking trails. Whether you are 
interested in mountaineering, hiking or strolling on comfortable walks - in Davos you will find your personal hiking paradise. 

A wide range of leisure activities are available for participants. Enjoy a horse carriage ride in one of our beautiful side valleys, 
learn a new trend like Nordic Walking or visit one of the famous museums of Davos. 
For detailed information regarding leisure activities and for bookings, please ask at the IDRC information booth at the entrance 
of the conference centre.
For post conference tourism activities, please visit the local guest service for toursim information:

Destination Davos Klosters 
Information Davos Platz
Tourismus- und Sportzentrum
Talstrasse 41 
7270 Davos Platz
Tel. +41 (0)81 415 21 21, Fax +41 (0)81 415 21 00

Destination Davos Klosters 
Information Davos Dorf
Bahnhofstrasse 8 
7260 Davos Dorf
Tel. +41 (0)81 415 21 21, Fax +41 (0)81 415 21 00

Opening hours guest service:      
Monday - Friday: 08:30-18:00  
Saturday:  09:00-17:00   
Sunday:  09:00-13:00

GENERAL INFORMATION AND EMERGENCY CONTACTS
Phone numbers

Taxi
Express-Taxi  Tel. +41 (0)81 410 11 11
Delta-Taxi  Tel. +41 (0)81 401 14 14

Zurich Airport
Telephone: +41(0)43 816 22 11
Email: info@zurich-airport.com

Other Information

Banking
Local currency: Swiss Francs / 1 CHF = 100 Rappen 
Payment with credit cards and in EURO, other currencies may 
be accepted 

Currency exchange rate
Exchange rate CHF 1.- : 0.80 EURO; 1.- EURO : CHF 1.20

Banks (opening hours)
Mon - Fri  08:30/09:00 - 12:00 and 14:00 - 16.30/17.30   

Train Stations (opening hours)
Davos Dorf:  Mon - Sun 07:40 - 18:10
Davos Platz:  Mon - Fri  06:45 - 20:05
  Sat - Sun 06:45 - 19:05

Guest Pass
All hotel guests are entitled to a guest pass for the duration 
of their stay in Davos. This entitles guests to a variety of 
discounts including unlimited public transport on some 
routes, discounted tours and child minding. Please check with 
your hotel for details.

Bus
The local bus is free with the guest pass. Without it costs 
approximately CHF 3.00 per ticket which is valid for 1 hour of 
travel.

Emergency Numbers

Emergency call number
Tel. 144

Police (Emergency Call Number)
Tel. 117

Fire Departement
Tel. 118 

REGA (air-rescue) 
Tel. 1414

Spital Davos (Hospital)
Promenade 4, Davos Platz
Tel. +41 (0)81 414 88 88

Pharmacy
Amavita Apotheke Davos Platz
(Kongress Apotheke)
Promenade 49, 7270 Davos Platz
Tel. +41 (0)58 851 32 07

GENERAL INFORMATION & EMERGENCY

DAVOS CONGRESS INTERNET WIRELESS ACCESS CODE
Network: Davos Congress
Username: IDRC
Password: 2016



20

Museums

Horse drawn carriage ride
Take it easy and have yourself chauffeured on a coach trip to a stunning excursion 
destination. For example in the enchanting tributary valleys of Davos - an unforgettable 
experience, in particular at night-time in the light of the full moon!

Hiking
Comfortable paths for stolling or narrow mountain tracks through steep terrain above the 
tree line. Explore the old settlements of the Walser and move through distant valleys of 
the Davos Klosters region.

Nordic walking
Exercise the whole body through this popular Nordic sport, which is gentle on the joints 
and splendid for stimulating the circulation.

Biking
Our alpine trails promise excellent flow and unlimited fun. The new single-track trail 
map for the region Davos Klosters Prättigau supplies detailed information on all the 
trails. 

Climbing
The climbing garden is set in the rocks near the Seehorn summit, reached by an hour’s 
walk from Flüelastrasse in Davos Dorf. A superb spot thanks to its sunny situation and 
spectacular views.

Paragliding 
Get a bird’s-eye view of the world. We are ready to fly you away whenever the mood 
takes you. Sweep silently over cliffs, trees and countryside, feel the cool clean air on your 
skin and marvel at views of deep valleys and impressive peaks.

Golf 
Golf at alpine altitudes presents special challenges. A professional golf coach inducts you 
into the world of proper posture, correct grip of the club, and the perfect swing.

Swimming
Thanks to “eau-là-là”, the new Wellness and Pleasure Pool Centre, Davos has now also 
become an oasis year in, year out for people who value their health, those who want to 
have fun or for serious swimmers, both young and old alike.
Pool Centre (next to the conference center), Promenade 90, CH-7270 Davos Platz
Tel. +41 (0)81 413 64 63

Kirchner museum
Built in honour of the German expressionist artist Ernst Ludwig Kirchner, the museum 
caused a sensation in international architectural circles. A visit at the museum gives you 
an insight into his major works of art. 
Kirchner Museum, Ernst Ludwig Kirchner, Promenade 82, 7270 Davos Platz

Folk museum
This valuable collection of ancient Davos artefacts and scripts document the transformation 
of the farming community and the recent development of the mountain region into the 
city of Davos. 
Heimat Museum, Museumstrasse 1, 7260 Davos Dorf

The Davos Tourism Office will inform you about the complete variety of leisure activities: 
www.davos.ch / Tel. +41 (0)81 415 21 21

Outdoor activities

TOURISM INFORMATION AND LEISURE ACTIVITIES

Opening hours guest service:         
Monday - Friday:  08:30-18:00 
Saturday:  09:00-17:00   
Sunday:   09:00-13:00
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29/08/16 • 08:30-10:00 • Room: Seehorn

Crisis Management Strategies of Thailand‘s Tourism Industry Following Political Unrest and Terrorism in 2014/15
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Counterterrorism Hospitals Preparedness and Response, An Italian Pilot Project
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RAICH, Margit; LORENZONI, Nina; STUMMER, Harald

Collaborative Health Threat Detection and Risk Assessment: A Case Study
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LEE, Mi-Ran; YEO, Chang-Geon; SEO, Bo-Young; KIM, Hyun-Ju
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LINDQUIST, Eric
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DENKENBERGER, David Charles (1,2); PEARCE, Joshua (3); TAYLOR, Andy Ray (4)
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Expected Skills, Required Program Content and Assessment System to Address the Diverse Century Challenges for 
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Session 05: Risk and Resilience Indices 50
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FLORIN, Marie-Valentine (1); MAZRI, Chabane (2)

Global Environmental Risk and its Governance Consilience Mode
PEIJUN, Shi; XIAOBIN, Hu; MING, Wang; TAO, Ye; XU, Yang

The Next Frontier of Behavioural Risk Management in “Tough Guy, Macho” Organizations
DOBRA, Alexandra
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Risks and Prevention and Management 54

29/08/16 • 13:30-15:00 • Room: Sertig

 Migrants, Asylum Seekers and Refugees in the Context of Major Risks and Prevention and Management
FUHRER, Mechthilde

Migrants in Emergency Situations: Linking Disability and Migration Issues
SIMON, Jean-Luc

Linkages in Disasters: A Perspective on Migrants Inclusivity in Disaster Risk Reduction
ROBLES, Lisette Robles; ICHINOSE, Tomohiro
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Session 08: Effective Risk and Crisis Communication 55

29/08/16 • 13:30-15:00 • Room: Flüela

Using Social Media and Digital Volunteers for Building Cross-border Disaster Resilience
KAMINSKA, Kate

Research ‘Down Under’: How Natural Hazards Research Contributes to a More Resilient New Zealand
BRACKLEY, Hannah (1); BERRYMAN, Kelvin (2); PINAL, Catherine (1)

The Role of the Media in Risk Communication
TEKELI-YESIL, Sidika; KARA, Melike

A Study of Iran’s Crisis Managers Point of Views Regarding Interaction with the Media in Disaster Management
MEMARI, Simin

Multimedia Atlases of SEISMO-MATRICES and SEISMO-SHAPE GAME
CIUFFI, Filippo

Capacity Building in Disaster Risk Reduction Through Utilization of Social Networks in Tehran
SADEGHI, Ahmad; RADNIA, Ramin; VAZIRPOUR, Shabbou; PENHANI, Davod

Session 09: Getting Ready - Emergency Planning 57

29/08/16 • 18:00-19:30 • Room: Seehorn

Development & Application of Ichi-Nichi-Mae Project for Disaster Awareness: If You Were Back One Day before the 
Disaster, What Would You Do?

NISHIKAWA, Satoru (1); SASHIDA, Tomohisa (2); IKEGAMI, Mikiko (3); KAGIYA, Hajime (4); SUZUKI, Noriko (1); NAKAGAWA, 
Kazuyuki (5)

Preventing and Managing Large-Scale Disasters in Swiss Cities
MADUZ, Linda; ROTH, Florian; PRIOR, Tim

Societal Acceptance of Unnecessary Evacuation
MCCAUGHEY, Jamie W (1,2); MUNDZIR, Ibnu (3); PATT, Anthony (2); ROSEMARY, Rizanna (3,4); SAFRINA, Lely (3,5); MAHDI, 

Saiful (3,6); DALY, Patrick (1)

Evaluation Competent Disaster Nurse in Saudi Arabia Against International Disaster Standards (Dual United Nations 
and United States Framework)

BANAJAH, Samah Mahmoud; GORMLEY, Kevin; ROGERS, Katherine M.

Who Can Save our Cultural Heritage in Time of War
MOUSTAFA, Laila

Mobile Satellite Communications ─ Disaster and Crisis Management
BHARTI, Ashok Kumar

Resource Management Condition in Tehran Metropolis (Emergency Operation Centers of Tehran District)
SDEGHI, Ahmad (1); NADI, Mohsen (2); FARZADBEHTASH, MohammadReza (3)

Session 10: Organizational Resilience and Business Risk Management 60

29/08/16 • 18:00-19:30 • Room: Schwarzhorn

Defining Resilience: Trends in Continuity
DEMROVSKY, Chloe

Organizational Learning from Disastrous Events: A Case Study of a Multi-Utility Company Learning through 2012 
Northern Italy Earthquakes

ZHOU, Shanshan; BATTAGLIA, Massimo

Thailand Business Risk Assessment for Disaster Management
THAMARUX, Patcharavadee (1); LEELAWAT, Natt (2); MATSUOKA, Masashi (3)
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Toward Integrative Organizational Risk Management: Total Exposure Management
BANASIEWICZ, Andrew

Qualitative Risk Assessment for Business Continuity Management in University
KWON, Jeong Hwan; YOON, Hong Sik; SONG, Moon Su; CHO, Min Kyung

Session 11: Community-Based and Empowerment Initiatives 62

29/08/16 • 18:00-19:30 • Room: Sertig

Bottom-up Organizing and Empowerment in Post-Disaster Work
BONDESSON, Sara Eliisa

Community Based Early Warning System for Landslides: The Case of Four Gramaniladhari Divisions of Matale 
District, Sri Lanka

WIJESINGHE, Menake Ranjith

Social Capital and Disaster Resilience: A Canadian Case Study
NIRUPAMA, Niru; JUBRIL, Judith

Development of Comunity-Based Tsunami Emergency Response Plan for Penang, Malaysia
AINI, Mat Said; FAKHRU’L-RAZI, Ahmadun; ELISTINA, Abu Bakar; NORHASMAH, Sulaiman

Nuu-chah-nulth Knowledge and Disaster Resilient Indigenous Communities
DICKEN, Emily Kate

Are Women Recognized as Key Players in Disaster Risk Reduction and Management Structures in Baguio City?
BACLIG, Divina Gracia Mariano

Session 12: Integrative Planning Towards Resilient Networks and Cities 64

29/08/16 • 18:00-19:30 • Room: Flüela

Governing Risk Reduction in the Built Environment: the Case of Victoria, Australia
MARCH, Alan Peter; CLEMENTS, Rebecca; KORNAKOVA, Maria

Risk-informed Urban Planning: Adaptation of the Concepts of Siting and Design of Nuclear Power Plants towards more 
Resilient Urbanisation

ANDONOV, Anton Georgiev

Risks of Industry 4.0 - An Information Technology Perspective
USLÄNDER, Thomas

Stress Tests for Critical Transport Infrastructure due to Natural Hazards: a Case Study in Bologna, Italy
CLARKE, Julie Ann; CORBALLY, Robert James; TUCKER, Mark John

Operationalization of an ISO 31000-Compliant Resilience Engineering Method, Applied to the Temperature Control in 
a Smart Building

LÓPEZ, Luis; MOCK, Ralf; ZIPPER, Christian

Evaluation of Different System Identification Methods for Assessment of RC Structures in Aggressive Environments
KALANTARI, Afshin (1); BAHAR, Omid (2); ABBASI, Benyamin (3)
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Session 13: Resilient Energy Infrastructure: Energy Security and 

Sustainability Implications 66

30/08/16 • 08:30-10:00 • Room: Seehorn

Resilient Energy Infrastructures: Energy Security and Sustainability Implications
BURGHERR, Peter (1); ROSNER, Robert (2); SPADA, Matteo (1); LORDAN, Rebecca (1,2)

Towards a Safe, Secure and Sustainable Energy Supply: The Role of Resilience in a Holistic and Integrated Framework
BURGHERR, Peter; HIRSCHBERG, Stefan; SPADA, Matteo; ECKLE, Petrissa

Resilient Energy Infrastructures: Energy Security and Sustainability Implications
ROSNER, Robert (1); BURGHERR, Peter (2); SPADA, Matteo (2); LORDAN, Rebecca (3)

Towards the Validation of National Risk Assessments against Historical Observations Using a Bayesian Approach: 
Application to the Swiss Case

SPADA, Matteo (1); BURGHERR, Peter (1); HOHL, Markus (2)

Qualitative Risk Assessment of Coal Combustion Residue Impoundment Closure
LORDAN, Rebecca (1,2); SPADA, Matteo (2); BURGHERR, Peter (2); ROSNER, Robert (1)

Session 14: Earthquake Resistance of the Built Environment 68

30/08/16 • 08:30-10:00 • Room: Schwarzhorn

Post Earthquake Assessment in Forestry and Environments: Needs Careful Prevention and Environmental Recovery for 
Sustainability in Nepal

KOIRALA, Pashupati Nath (1); ACHARYA, Krishna Prasad (1); GHIMIRE, Bal Krishna (2); OGLETHORPE, Judy (3); JNAWALI, 
Shanta Raj (3); SHARMA, Netra (3); NEPAL, Santosh Mani (3); KHANAL, Kapil (3)

Increasing Resilience to Earthquakes: the Earthquakes without Frontiers Experience
SARGEANT, Susanne (1); DATTA, Ajoy (2); HOLMES, John (3); YOUNG, John (2)

Seismic Risk Assessment of Buried Pipelines in City Regions
SHAKIB, Hamzeh

Assessment of Resiliency in Urban Fabrics against Earthquake in Iran (Case Study: Ghazvin)
HABIBI, Seyed Mohsen; NABAVI RAZAVI, Haleh Sadat

Seismic Fragility of Equipment and Support Structure in a Unit of an Oil Complex
KALANTARI, Afshin (1); ABDI, Davoud (2)

Prepared Schools and Safe Students, a Step Toward Enhancing Urban Resiliency in Tehran
SADEGHI, Ahmad; KALHORI, Heidar; RANGINKAMANI, Amir

Japan Building Vulnerability Characteristics
KISHI, Nozar

Session 15: Climate Change Impacts and Risks 70

30/08/16 • 08:30-10:00 • Room: Sertig

Analysis of Long-term Variations of Wind Speed and Haze in Beijing-Tianjin-Hebei and their Correlation
GANGFENG, Zhang; PEIJUN, Shi

Implications of Cascading Effects for the EU Floods Directive
NONES, Michael (1); PESCAROLI, Gianluca (2)

A Comparative Study of the Mortality Risk of Extreme Temperature in Urban and Rural Areas of China: An Analysis 
Based on 122 Communities

WANG, Chenzhi (1,2,3); ZHANG, Zhao (1,2,3)

Gas Flaring, Climate Change and the Nigeria Case
OLUKOYA, Obafemi A.P
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Climate Change Impacts at the Household Level Food Security in the Mountainous Region of Nepal
POUDEL, Shobha (1); FUNAKAWA, Shinya (2); SHINJO, Hitoshi (3)

Positive Experiences in Improving the Ecosystem Services of Cities in China and Greece
IMESON, Anton Charles (1); KOSMAS, Constantinous (2); LIU, Honghu (3); ZHANG, Guanhua (3)

Session 16: Awareness and Preparedness in Integrative Risk Management 72

30/08/16 • 14:05-15:35 • Room: Seehorn

Distrust of Tsunami Vertical Evacuation Buildings
MCCAUGHEY, Jamie W (1,2); MUNDZIR, Ibnu (3); DALY, Patrick (1); MAHDI, Saiful (3,4); PATT, Anthony (2)

Disaster Management Awareness Program in Medical Schools in Nepal: An Inclusive and Comprehensive Approach to 
Build Community Resilience

PANTA, Sunita

Integrating Partners and Resources to Enhance Community Preparedness
LUBIT, Amanda Jenifer

Key Design Components of an International Field Course on Hazards and Disaster Risk Reduction
DOBERSTEIN, Brent Albert

Role of Women in Energy Conservation: Exploring Link between Energy Conservation and Women Economic 
Empowerment

MUSARRAT, Jabeen

Iran Disaster Risk Reduction, an Institutional Debate
GHAZI, Iran (2); MAHMOUDZADE, Amir (1); MOKHTARI, Fereshte (3)

Disaster Risk Reduction of Environmental Impacts from Mining (Case Study: The Laashotor Mines of Isfahan, Iran)
MAHMOUDZADE, Amir; MOKHTARI, Fereshteh 

Session 17: Risk Mapping and Spatial Assessment Tools 75

30/08/16 • 14:05-15:35 • Room: Schwarzhorn

Vulnerability Assessment Using Spatial Information in terms of Chemical Release Disaster
LEE, Jae Joon; YUN, Hong Sic; SONG, Moon Su; KWON, Jung Hwan

A Spatial Decision Support System (SDSS) for Understanding and Reducing Long-Term Disaster Risk
VAN DELDEN, Hedwig (1,2); RIDDELL, Graeme Angus (1,2); VANHOUT, Roel (1); MAIER, Holger Robert (2); ZECCHIN, Aaron 

Carlo (2); NEWMAN, Jeffrey Peter (2); DANIELL, James (3); DANDY, Graeme Clyde (2)

Tools for Assessment and Mapping of Natural Hazard Risks
BRÜNDL, Michael; ZAUGG, Linda

Risk Assessment and Mapping of Harmful Algal Bloom in Farming Fisheries of South Sea (Korea)
SONG, Moonsoo (1); YOON, Hongsic (1,2); KIM, Taewoo (2); LEE, Jaejoon (1)

Dynamic Risk Map (DRM) for Enhancing Risk Assessment of Construction Projects in Random Districts in Egypt.
ZABEL, Nael Yousry (1,2); ALFANDI, Ghadeer Rashed (3); SALEH, Mohamed El Said (4)

Development of Urban Flood Analysis Model for Real-time Urban Flood Forecasting and Modeling
CHOI, Sengyong (1); CHO, Jaewoong (1); KIM, Yuntae (1); CHOI, Seongyeol (2)

Session 18: Roles of Scientific Communities for Disaster Risk Reduction 

Solutions: Perspectives for the Global Alliance of Disaster Research 

Institutes (GADRI) 77

30/08/16 • 14:05-15:35 • Room: Sertig
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Session 19: Integrating Migrants in Crisis Preparedness, Response and 

Recovery in Countries of Destination 78

30/08/16 • 15:45-17:15 • Room: Seehorn

Session 20: Harmonizing DRR and CCA in Urban Areas 78

30/08/16 • 15:45-19:00 • Room: Schwarzhorn

Pathways for Coastal Adaptation in Metro Vancouver
RUTLEDGE, Alexandra Heather

Building Resilience at the Local Level by Applying IPCC’s Global Reasons for Concern, Results from the ARISE 
Project

HAMA, Angela Michiko (1); ANDERS, Ivonne (2); BAUMGARTEN, Andreas (3); BERTHOLD, Helene (3); DOBESBERGER, 
Paul (1); EDER, Brigitte (1); FELDERER, Astrid (4); FRITZ, Oliver (5); GLAS, Natalie (4); JANDL, Robert (6); KEUSCHNIG, 
Markus (1); KIENBERGER, Stefan (7); LEITNER, Markus (4); MALEK, Žiga (8); MECHLER, Reinhard (8); MEYER, Ina (5); 
OFFENTHALER, Ivo (4); SPIEKERMANN, Raphael (7); WILLIGES, Keith (8); ZEIL, Peter (7)

Advancing Coordination Between DRM and CCA in Integrated Flood Risk Management
JEBENS, Martin (1); SORENSEN, Carlo (2)

Managed Retreat for Climate Change Adaptation and Disaster Risk Reduction: A Comparison of Three Coastal 
Megacities

DOBERSTEIN, Brent (1); RUTLEDGE, Alexandra (2); AJIBADE, Idowu (3); TADGELL, Anne (4)

The Process of Involving Citizens in the Planning of “Green Cities”
WACHINGER, Gisela; RENN, Ortwin

Session 21: Country Risk Management: Case Studies 80

30/08/16 • 15:45-17:15 • Room: Sertig

Disasters and Long Term Economic Sustainability: A Perspective on Sierra Leone
DUMBUYA, Barlu; NIRUPAMA, Niru

The Disaster Risk Landscape for Small Island Developing States (SIDS)
SHULTZ, James Michael

Afghanistan Multi-Hazard Risk Assessment, cost benefit analysis and resilient design recommendations
GLOVER, James; STAL, Marc; AMMANN, Walter J.

The Factors Affecting Institutional Performance in Disaster Management in Oman.
AL MANJI, Suad Saud; LOVETT, Prof Jon; MITCHELL, Dr Gordon

Paradigm Shift and Intervention for Zanzibar and Coastal Tanzania in The Context of Natural Assets, SDGs snd 
Disaster Mitigations

MASCARENHAS, Adolfo (1); MOHAMED, Afua (2); MOHAMMED, Sheikh (3)

Session 22: Emergency Management: Efficiency and Decision Making 

Strategies 82

30/08/16 • 17:30-19:00 • Room: Schwarzhorn

Post-Earthquake Disaster Management and Structural Assessments
KASHANI, Mr Nirvan; FOX, Dr Andrew; EASTERBROOK, Mr Dave

Collaboration and Decision Making Tool for Emergency & Crises Situations
SCHIMAK, Gerald; DURO, Refiz; KUTSCHERA, Peter

Systems Analysis of the Data and Models Used for US Federal Emergency Management
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GRAEDEN, Ellie; VAN MAELE, Michael; KERR, Justin

“Save Yourself”: Predicting Whether Communities Will be Able to Prepare Themselves from Disaster
WATT, Frank; TISSINGTON, Patrick

How Critical Infrastructure Orients International Relief in Cascading Disasters
PESCAROLI, Gianluca (1); KELMAN, Ilan (1,2,3)

Special and Multi- Purpose Disaster Management Bases at District and Subdistricts Levels, a Way to Increase Urban 
Resiliency in Tehran

SADEGHI, Ahmad; NADI, Mohsen; SALIMITARI, Azizolah

Session 23: Resilience: Methods, Tools and Indicators 84

30/08/16 • 17:30-19:00 • Room: Sertig

Characterizing Resiliency Risk to Enable Prioritization of Resources
MORGAN, Tracy Chaney

Towards a Novel and Applicable Approach for Resilience Engineering
HAERING, Ivo; SCHARTE, Benjamin; HIERMAIER, Stefan

Resilience in IRGC’s Recommendations for Risk Governance
FLORIN, Marie-Valentine (1); LINKOV, Igor (2)

Resilience Analytics: How Are They Generated and Consumed?
MUIR-WOOD, Robert; STANDER, Daniel

Resilience Metrics and Approaches for Quantification
LINKOV, Igor (1); FOX-LENT, Cate (1); FLORIN, Marie-Valentine (2)

A Quantitative Framework to Assess Communities’ Resilience at the State Level
CIMELLARO, Gian Paolo; KAMOUH, Omar; ZAMANI-NOORI, Ali

Untangling the Drivers of Disaster Resilience: Developing a Context, Capacity and Performance Model of Local 
Government DRR

BECCARI, Benjamin

Session 24: Critical Infrastructure Protection in Urban Areas 86

31/08/16 • 08:15-09:45 • Room: Seehorn

Critical Infrastructure Assessments for Local Governments: An Examination of New Tools and Methodology Created 
for Local Authorities

BLACKBURN, Darren Scott

Seismic Performance Risk Assessment of a Chilean Hospital
FAVIER, Philomène (1,2); POULOS, Alan (1,2); VÁSQUEZ, Jorge (1,2); DE LA LLERA, Juan Carlos (1,2)

Critical Infrastructure, Panarchies and the Vulnerability Paths of Cascading Disasters
PESCAROLI, Gianluca; ALEXANDER, David E.

Critical Infrastructure and Disaster Risk Reduction Planning under Socioeconomic and Climate Change Uncertainty
SPACKOVA, Olga; DITTES, Beatrice; STRAUB, Daniel

Risk Assessment of Terminals and Tanks Petrochemical Company (TTPC) by Applying ”Failure Mode & Effect 
Analysis (FMEA)” Method

SHALAMZARI, Nasim; GOLESTAN, Mohammad Hassan; KARBALAIPOUR, Zohreh; KHALEGHIAN, Maryam

EXPO 2015: The Italian Experience
ROSSODIVITA, Alessandra (1,2); GISMONDO, Maria Rita (1); RIZZARDINI, Giuliano (1); GUZZETTI, Stefano (1); MARINO, 

Pietro (3); PICCO, Carlo (2); VILLA, Guido Francesco (2); ZOLI, Alberto (2)

Explaining & Determining Social Dimensions of Resilient Cities Case Study: Tehran Metropolis
FARZADBEHTASH, MohammadReza (1); KEYNEJHAD, MohammadAli (2); AGHABABAEI, MohammadTaghi (3)
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Session 25: Water in Risk and Disaster Management 89

31/08/16 • 08:15-09:45 • Room: Schwarzhorn

Climate Change and Risk to Water Resource Planning: Proactive Management Needs
MUKHERJEE, Anita; SEN, Somnath; PAUL, Saikat Kumar

Integrative Risk Assessment and Management for Recycled Water Schemes: an Australian Study
WEST, Camilla Ann (1); HASSALL, Maureen (2); KENWAY, Steven (3); YUAN, Zhiguo (4)

The Fight of the Wayuu Ethnic Community against the Drought in Guajira, Colombia
CONTRERAS, Diana (1); BHAMIDIPATI, Srirama (2); CONTRERAS, Sandra (3)

Resilient Cities Require Resilient Water Resource Management. Water is our Nemesis
DE LA POMERAI, Garry

Tehran Flood Risk Reduction Master Plan
SHARIFVAGHEEI, Maryamsadat; SALEH, Fatemeh; SHAMSHIRI, Hesam

Session 26: Resilience: New Approaches and Case Studies 91

31/08/16 • 08:15-09:45 • Room: Sertig

The Experience for a Metropolis to bring Resilience to Every City: Barcelona
FONTANALS, Ignasi

Resilience in High-Speed Train Networks – Promising, New Approach
LOTTER, Andreas; STEYER, Florian; SCHLEINER, Simon; MUDIMU, Ompe Aimé; LECHLEUTHNER, Alex

New York, Singapore, Berlin – Climate Resilience of Critical Infrastructures around the Globe
SIEBER, Jeannette

Policymakers, International and Local Organizations in the Building Resilient Cities
DA SILVA, Antonio Oliveira; BARATA, Eduardo

Resilience and Land Use, An Assessment of Earthquake Resilience in old Neighbourhoods of Tehran; Case Study of 
Tehran’s 10th District

SHARIFNIA, Fateme (1); GALYAN MOGHADDAM, Khadije (2); MIRI DISFANI, Ali (3); SHEIKH, Hassan (4); MOGOEI, Mitra (5)

The Resilience of Territories to Disasters
VILLAR, Clara; GUEZO, Bernard

Session 27: People, Debris and Shelter Management 93

31/08/16 • 08:15-09:45 • Room: Flüela

Estimating Post-Earthquake Shelter Requirements
VECERE, Annibale (1); MONTEIRO, Ricardo (1); AMMANN, Walter J. (2)

Emergency Shelter Experiences and Preparedness Among 2014 Flood Victims in Kelantan, Malaysia.
AINI, Mat Said; FAKHRUL-RAZI, Ahmadun; ELISTINA, Abu Bakar; NORHASMAH, Sulaiman

A Multi-objective Goal Programming Approach for Locating Emergency Shelters under Damage Uncertainty
TRIVEDI, Ashish; SINGH, Amol

SPEAK: Social media and crisis communication during cascading disasters
SERAFINELLI, Elisa; REILLY, Paul

Public Cyclone Shelters in Queensland, Australia
MULLINS, Peter James

Impact of a Collective Action in a Disaster-affected Community to Site a Temporary Debris Management Site
KIM, Jooho (1); YU, David (2); HASTAK, Makarand (1)



C
on

te
nt

s

33

IDRC DAVOS 2016

Session 28: Risk Transfer Mechanisms in DRR 95

31/08/16 • 14:00-15:30 • Room: Seehorn

Resilient Cities, SMEs, Communities and Infrastructure: Four Pioneering Projects of the UN’s Principles for 
Sustainable Insurance Initiative

BACANI, Butch

Integrated Finanical Risk Transfer Mechanisms for Urban Resilience
RANGE, Matthias; SCHUSTER, Sandra

Use of Catastrophe Modelling Data to Help Earthquake Risk Assessment for Developers and Policy Makers
Alexandros GEORGIADIS (1), Chris EWING (1), Stuart FRASER (2)

Creating New Hybrid Products for Adapting the Insurance Mechanism to Drive Resilience
MUIR-WOOD, Robert

Where and What Kind of Weather Insurance Indexes Could be Potentially Used for Main Crops in China on the 
County-level?

ZHANG, Jing (1,2,3); ZHANG, Zhao (1,2,3)

Study on Probability Distribution of Disaster Losses, Demographics and Social Security: A Case Study of Western 
China

MI, Hong (1,2); LIN, Xinhao (1); WANG, Guolong (1,2)

Study on the Impact of Economic Growth on Meteorological Disaster Losses in China
YING, Zhuorong (1,2,3); SHI, Peijun (1,2,3)

Session 29: Towards Resilient Built Environment 97

31/08/16 • 14:00-15:30 • Room: Schwarzhorn

Towards Resilient Built Environment
YASUKAWA, Soichiro (1); DE LA POMMERAI, Garry (2); DIXIT, Amod (3); NARAFU, Tatsuo (4); KHOLER, Stefan (5)

Building Codes as Part of the Regulatory Settings to Ensure a More Resilient Built Environment
KOHLER, Stefan

Identification of Missing Rings to Resilient Built Environment - Learning from Recent Earthquakes
NARAFU, Tatsuo

A Holistic Approach Towards International Disaster Resilient Architecture by Learning from Vernacular Architecture
YASUKAWA, Soichiro

Session 30: Public Private Partnership in Risk and Disaster Management 99

31/08/16 • 14:00-15:30 • Room: Sertig

Can UK Water Service Providers Manage Risk and Resilience as Part of a Multi-Agency Approach?
BUNNEY, Sarah Louise; WARD, Sarah; BUTLER, David

Exploring the Effectiveness of Humanitarian NGO-Private Sector Collaborations ─ Interesting & Unlikely Alliances?
NEVRAUMONT, Rebecca Krista

Systematic Knowledge Sharing of Natural Hazard Damages in Public-private Partnerships in Sweden
RYDSTEDT NYMAN, Monika Carina

Involving the Mining Sector in Achieving Land Degradation Neutrality
QUATRINI, Simone (1,2); BARKEMEYER, Ralf (3); STRINGER, Lindsay (4)

C&A Save the Children Urban DRR Project
KANCHARLA, Ray
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Session 31: Relocation and Resettlement Challenges 101

31/08/16 • 14:00-15:30 • Room: Flüela

Rebuilt Risk: Involuntary Return, Voluntary Migration, and Socioeconomic Segregation in Post-Tsunami Aceh
MCCAUGHEY, Jamie W (1,2); DALY, Patrick (1); MUNDZIR, Ibnu (3); MAHDI, Saiful (3,4); PATT, Anthony (2)

The Relocation Challenges in Coastal Urban Centers: Options and Limitations
BUKVIC, Anamaria

Disaster Risk Perception in Cameroon and its Implications for the Rehabilitation of the Lake Nyos Disaster Survivors
BANG, Henry; MILES, Lee

Making Hard Choices: An Analysis of Settlement Choices and Willingness to Return of Syrian Refugees
BALCILAR, Mehmet (1,2,3); OKTAY, Fuat (4)

Consequences of the Armed Conflict as a Stressor of Climate Change in Colombia
CONTRERAS, Diana (1); CONTRERAS, Sandra (2)

Integrative Disaster Risk Management in I.R. Iran 103

Abstracts for publication only

A New Approach for Vulnerability Assessment of Urban District in Earthquake Based on Fuzzy Logic
AZIZI, Amir (1); YAGHOOBI, Mahdi (2); KAMEL TABBAKH, Seyed Reza (3)

Providing Earthquake Risk Management Model for Mashhad Mega City as a Resilient City
BAGHBANNEZHAD, Abolghassem (1); BINA, Keivan (2)

Locating Urban Facilities and Energy Resources by Focusing on Improving Resilience in Times of Crisis
ESMAILIAN, Milad

Sendai Operational Framework and NaTech Risks in Middle East Region
HADIDIAN MOGHADDAM, Nooshin

Intellectual Terrorism
HADIDIAN MOGHADDAM, Nooshin

Earthquake Disaster Management Planning in Zoos
IZADKHAH, Yasamin O.; HOSSEINI, Mahmood

Clustering Technological Hazards Caused by Natural Disasters in Urban Areas Using Interpretative-Structural Modeling 
(ISM)

JANNAT, Forouzandeh (1); ARDALAN, Ali (2); MALEK-POUR, Mokhtar (3); MASOUMI, Gholamreza (4); VAHID-DASTJERDI, 
Marzieh (5); GHAZI, Iran (6); MAHMOODZADE, Amir (7)

Climate Change and Children, Natural Hazard Effects on the Future Generations
RAHMATI, Narjes; NIKTALAB, Siamak

Durable School, a Solution for the Formation of the School Crisis Management Cycle
SOLEYMANI, Roghayeh; ABOLGHASEMI, Tina

Constant Intelligent Monitoring systems will Enhance Human Efficiency as a Sustainable Development Context in 
Metropolitan Crisis Management

YAVAR, Bijan (1); SEHAT, Saied (2); DEHGHANAN, Hamed (3); MIRZAEI, Hamidreza (4); SHIRCHI, Mahmoud (5); 
BAGHERIZADEH ASHARI, Zohreh (6)

Human Efficiency (Performance), a Way Towards Increasing the Quality of Metropolitan Crisis Management
YAVAR, Bijan (1); SEHAT, Saied (2); DEHGHANAN, Hamed (3); S, Mojtaba Mahmoudzadeh (4); SHIRCHI, Mahmoud (5)
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Plenary Sessions 107

Official Conference Opening Ceremony 107

28/08/16 • 16:00-18:30 • Room: Davos I

Welcome Reception and Poster Session Opening 108

28/08/16 • 18:30-20:00 • Room: Foyer I

Plenary 1: Implementing Resilience in a World of Interconnectedness and 

Emerging Challenges 108

29/08/16 • 10:30-12:30 • Room: Davos 1

Semi-Plenary 2a: Anti-corruption as part of an Integrative Risk 

Management – Experiences from the  

Non-Profit, Public and Private Sector 108

Semi-Plenary 2b: The Role of the Media in DRR - How to link between 

Academia and Media to disseminate better and more timely information to 

the public 109

29/08/16 • 15:15-16:45 • Room: Schwarzhorn

Plenary 3: Green Development and Integrated Risk Governance 109

29/08/16 • 16:55-17:55 • Room: Davos

Plenary 4: 5 Years from the 11 March 2011 East Japan Earthquake and 

Tsunami 110

30/08/16 • 10:30-12:30 • Room: Davos

Keynote V: Turning Good Intentions to Concrete Actions 110

30/08/16 • 13:30-14:00 • Room: Davos 1

Plenary 5: Improving Country Risk Management I: The Value of Peer 

Learning 110

31/08/16 • 10:15-11:45 • Room: Davos 1

Plenary 6: Improving Country Risk Management II: Experiences with 
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Sovereign DRR and Risk Financing 111

31/08/16 • 12:00-13:00 • Room: Davos

Plenary 7: Navigating Urban Resilience - a Social-Ecological Approach 111

31/08/16 • 15:45-17:15 • Room: Davos

Closing Ceremony 111

31/08/16 • 17:15-18:15 • Room: Davos

Poster Sessions 112

Poster 1: Natural and Man-Made Disasters: Potential Impacts, Analyses and 

Damage Assessments 112

29/08/16 • 12:30-13:30 • Room: Foyer I 

Relocation of Towns due to Landslides and Torrential Flows Hazards in Boyacá, Colombia
FONSECA, Héctor; CEBALLOS, Jenny Andrea

Drought-flood Variation in Arid Northwestern China during the past 539 Years
WAN, Jinhong

Analysis of the Flood Disaster Characteristics and Disaster Mechanism Caused by super Typhoon Rammasun in 2014
WAN, Jinhong; TAN, Xuming

The Distribution of Flood Disaster Loss in China during 1950-2013
WAN, Jinhong; LIU, Jiangang; DENG, Jun; LI, Yunpeng

Social Determinants of Mid- to Long-term Disaster Impacts on Health: A Systematic Review
NOMURA, Shuhei (1); PARSONS, Alexander J.Q. (2); HIRABAYASHI, Mayo (2); KINOSHITA, Ryo (2); LIAO, Yi (2); HODGSON, 

Susan (3)

A Disaster Complexity Tale: The South Pacific Origins of the Blizzard of 2016
SHULTZ, James Michael

A Complex Systems Analysis of the Lac-Mégantic Runaway Train Derailment
SHULTZ, James Michael

The Impact of Earthquakes on Water Works Objects and its Safety Problems.
ABIROV, Rustam Abdullaevich; AKHMEDOV, Mashrap

The Temporal and Spatial Distribution of Tropical Cyclone Track Landfall in Oman.
AL MANJI, Suad Saud; LOVETT, Pro Jon; MITCHELL, Dr Gordon

The Policies of Seismic Risk Management: Case of the Protected Areas of Dellys and Tenes Cities, Algeria
SEHILI, Farida

Climate Change Effects on Precipitation Extremes in Central Europe
KYSELY, Jan; RULFOVA, Zuzana; BERANOVA, Romana; GAAL, Ladislav

Earthquake-Related Damage of Ecuador
ALARCON, Patricia (1); BELTRAN, Jose (2); OSORNIO, Edgar (3); ESPINOZA, Antonio (4)

Water Filled Pores as Related to Water Storage and Hydraulic Conductivity in Agricultural Soils of the Nile Delta
AMER, Abdelmonem Mohamed Ahmed
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Impact of Drought on Archaeological Buildings, Case Study: 33 Pol, Isfahan
ROD, Amir F.; AGHEBATI, Niloofar; FARAJOLLAHI ROD, Koushan

Flood Damages and Disaster Risk Reduction Strategies in Iran, the Case of Golestan Province
GHAZI, Iran; MOSADEGHI, Adel

Disaster Risk Reduction of World Heritage Sites of Iran, the case of Persepolis and Naghshe-e Rustam Sites
GHAZI, Iran (1); REZAEI MONFARED, Masoud (2); TALEBIAN, Mohammad hassan (3)

Estimation of Occurence and Intensity of Extreme Convective Events Based on Large Scale Atmospheric Parameters
ULBRICH, Sven (1); BROCKLEHURST, Aidan (2); GEORGIADIS, Alexandros (2); PINTO, Joaquim (1)

Emergency Situation and the People with Chronic Diseases
BATHAEE, Reza; EHGHAGHI, Sina; ASADPOUR, Marjan

Understanding Risk for Developing a National Plan for Disaster Risk Reduction
OKTAY, Fuat (1); BALCILAR, Mehmet (2); KURADA, Betül (3)

Poster 2: Communication and Outreach DRR: Community-Based Actions and 

Best Practices 119

29/08/16 • 12:30-13:30 • Room: Foyer I

Organizational Learning from Disastrous Events: A Case Study of a Multi-Utility Company Learning through the 2012 
Northern Italy Earthquakes

ZHOU, Shanshan; BATTAGLIA, Massimo

Implementation of Hygiene Monitoring at Shelters on NepalQuake: 1 Year Follow-up for Improvement
KANBARA, Sakiko (1); JOSHI, Archana (2); POKHAREL, Tara (3); SHARMA, Chandrakara (3); PANDEY, Apsara (3); MIYAGAWA, 

Shoko (4); NGATU, Roger (1); LEE, Hyonju (1); NOJIMA, Sayumi (1)

Citizen activity in Water Monitoring ─ How to Boost it
ZUCIKA, Aija (1); VALTONEN, Tuomas (2); PAAVOLAINEN, Anne (2); VUORELA, Samu (2); LEHTINEN, Lilli (2)

Syrian Population Movements and Camp Management with Together Vulnerable Groups
VURAL, Cem

Determinants of Community Recovery in the Aftermath of Moore Tornado
NEJAT, ALI; JAMALI, Mehdi

Lifesaving Media Initiative to Enhance the Quantity and Quality of Media Presence in DRR
MEMARI, Simin; HOSSEINI, Mohammad

Toward Disaster-Resilient Urbans: How to Increase Community Resilience by Planning a Sustainable Water 
Infrastructure in High-Risk Areas

ALAVI, Seyed mohsen (1); KARIMI, Asadallah (2); MASOUD, Mohammad (1)

The Role of Children in Disaster Risk Reduction
MOHAMMADINIA, Leila (1,2); KHORASANI-ZAVAREH, Davoud (3,4); ARDALAN, Ali (1,5)

Poster 3: Disaster Toolbox: Models, Frameworks and Indicators 122

30/08/16 • 12:30-13:30 • Room: Foyer I

Simple Probability Estimation of Drought Losses in China Based on Observed Events and Simulated/Projected SPI
FISCHER, Thomas (1,2,3); JIANG, Tong (1,3); SU, Buda (1,3); ZHAI, Jianqing (1,3)

Vulnerability Indices for Disaster and Emergency Response (VIDER)
BECCARI, Benjamin

IRGC Resource Guide on Resilience
FLORIN, Marie-Valentine (1); LINKOV, Igor (2)

Risk Mitigation Model for Increasing Local Implementation Capacities with Innovative Engineering Techniques
UKER, Nalan; YILMAZ, Onur; CAGLIDIL, Muhip ege; UKER, Uygar; GUNEY, Emel
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Introduction of New Method on Engineering Risk Assessment ─ Engineering Error and Effects Analysis (3EA)
IZADI, Mohammad Mahdi

Numerical Investigation on Dynamic Increase Factor Recommended by UFC 4-023-03 Guideline
MASHMOULI, Mahsa (1); ABDOLLAHZADEH, Gholamreza (1); FOROUGHI MOGHADAM, Mohammad Javad (2)

Simple and Standardized Model of “Estimative Risk Assessment” in Iran (2014-2016)
ROUHOLLAHEI, Mahboubeh (1); ESKASH, Hamidreza (2)

Poster 4: Integrative Disaster Risk Management: From Forecasting to 

Restoration Strategies 124

30/08/16 • 12:30-13:30 • Room: Foyer I

Vitamins in Agricultural Catastrophes
GRISWOLD, Michael (1); DENKENBERGER, David Charles (1,2); ABDELKHALIQ, Mohamed (1); COLE, Deborah (1); PEARCE, 

Joshua (3); TAYLOR, Andy Ray (4)

Feeding Everyone if Industry is Disabled
COLE, Deborah (1); DENKENBERGER, David Charles (1,2); GRISWOLD, Michael (1); ABDELKHALIQ, Mohamed (1); PEARCE, 

Joshua (3)

Providing Non-food needs if Industry is Disabled
ABDELKHALIQ, Mohamed (1); DENKENBERGER, David Charles (1,2); GRISWOLD, Michael (1); COLE, Deborah (1); PEARCE, 

Joshua (3)

Designing Restoration Strategies for Degraded Forest Ecosystems: Increasing Resiliency in Human-Dominated 
Landscapes

TAPNIO, Christopher

A Study on Infectious Disease Control System in Korea.
CHO, MinKyung; YUN, HongSic; KWON, JeongHwan; LEE, JaeJoon

The Essence - Distributing Information can Save a Life
SAMAD, Oday

Emerging New Technologies for Forecast Warnings of Large Earthquake Events: The Complexity of the New 
Challenges

DE LA POMERAI, Garry; OUZOUNOV, Dimitar

Natural Disaster and Cooperative Strategies:Contextualizing Research and Scale on the Malawi-Tanzania Border for 
Preparedness and Mitigation

MASCARENHAS, Adolfo (1); MANDA, Mtafu (2); BLAIR, Neale (3)

Threats on the Horizon
ALCANTARA, Patrick

Forest Fire Management: A Missing Agenda Needs a Swift Action for the Disaster Management in Nepal (Discussion 
for policy transfer)

KOIRALA, Pashupati Nath; TIMALSINA, Bhuban

Application of Numerical Weather Prediction and Data Assimilation in Meteorological Disaster Risk Management in 
Tehran: Dust Storm

NEYESTANI, Abolfazl (1); FAKHRI BAFGHI, Bibielham (2); ROSTAMI JALILIAN, Shima (3)

ZIKA Virus Outbreak, An International Concern
MEDINA, Angeli Santamaria

Consolidation of Disaster Data on Construction Works and Buildings in Belo Horizonte City – Brazil (2009-2015)
LARA, Helen Barreto (1); AZEVEDO, Rogério Cabral de (1); ALVES, Alexandre Lucas (2); ROSA, Deyvid Wavel Barreto (3); ALVES, 

Marcos Fábio Guimarães (1)

Risk Determination of Technological Dısasters: Industrial Accidents, Transportation of Hazardous Chemicals and 
Critical Infrastructures

KURADA, Betül; ÇETİNYOKUŞ, Saliha; ŞEN, Mehmet Fatih; GÜLEŞEN, Osman
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Poster 5: Urban Areas and Critical Infrastructure: Challenges and 

Opportunities for Resilient Cities 129

31/08/16 • 13:00-14:00 • Room: Foyer I

Is Disaster Risk Reduction and Management Sufficiently Integrated into the Baguio City Comprehensive Land Use 
Plan?

BACLIG, Divina Gracia Mariano (1); MONES, Malorie Joy (2); TOLEDO, Virginia (2)

Information System for Risk Analysis and Assessment of Groundwater Resources in Dependence on Human Activities 
and Climatic Changes

NECHYBA, Miloslav; ZVELEBIL, Jiri; KOTVA, Pavel

Information System for Decision Support and Risk Management for Urban Planning of Settlement and Infrastructure
NECHYBA, Miloslav; KOTVA, Pavel; ZVELEBIL, Jiri

The Seismic Risk Mitigation Problems in Urban Areas of Central Asia.
ABIROV, Rustam Abdullaevich

Safe and Decentralised Solar Hydrogen Fuel Production and Storage for Residential Building and Mobility Applications
BRAUN, Artur (1); DIALE, Mmantsae (2); MAABONG, Kelebogile (3); TOTH, Rita (4)

Proactive Management Strategies for Water Resource Planning to Cope with Climate Change in India
MUKHERJEE, Anita

Assessing Flood Risk for Urban Areas in the Lower Don River using GIS and Remote Sensing
KVASHA, Anastasia; LAGUTOV, Viktor

Disaster Risk Reduction in the Greater Chicago Area
SPOONS, Christina

The STREST Project: Harmonized Approach to Stress Tests for Critical Infrastructures Against Low-Probability High-
Impact Natural Hazards

TSIONIS, Georgios (1); ARGYROUDIS, Sotiris (2); BABIČ, Anže (3); BILLMAIER, Maximilian (4); DOLŠEK, Matjaž (3); 
ESPOSITO, Simona (5); GIARDINI, Domenico (5); IERVOLINO, Iunio (6); IQBAL, Sarfraz (7); KRAUSMANN, Elisabeth (1); 
MATOS, José Pedro (8); MIGNAN

Disaster Management and Resilience in Electric Power Systems: The Case of Chile
CONTRERAS, Diana (1); SHAW, Duncan (2)

Evaluation of Urban Resilience Against Communicational Outbreaks
YOUSEFI, Maysam (1); FADAEIGHOTBI, Maryam (2); KHALIFEH, Nahid (2)

Studying the Effects of Contemporary Residential Buildings Facades due to Climate Architecture (Case Study; Warm 
and Dry Climate in Iran)

KHODDAMI POOR, Akram; FARAJOLAHI ROD, Amir; ALAEI, Seyed Javad

Coastal Risk Collaboration Governance and Communication: Integration of Stakeholder Risk Information, Training, 
Participation And Behavior

ERNSTEINS, Raimonds (1); LONTONE, Anita (1); KUDRENICKIS, Ivars (1); KAULINS, Janis (1); ZILNIECE, Ilga (1,2)

Risk Factors And Analysis Of Geotechnical Situation Under Construction Of Underground Communications In 
Tashkent

MIRALIMOV, Mirzakhid Xamitovich

Author Index 134
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Parallel Sessions

Session 01: Terrorism 
Preparedness and Response
29/08/16 • 08:30-10:00 • Room: Seehorn

Crisis Management Strategies of Thailand‘s 
Tourism Industry Following Political Unrest and 
Terrorism in 2014/15
KRIHA, Kerstin
HTW Chur, Switzerland
Presenting author: KRIHA, Kerstin
kriha.kerstin@gmail.com
Political instabilities and terror attacks pose a serious 
challenge for the tourism industry which relies on stable 
surrounding conditions. Thailand has seen its share of 
such crises in recent years with riots and a military coup in 
2014, and a bombing in Bangkok on 17 August 2015. This 
research investigates the impacts of these events as well as 
the corresponding crisis management activities of the tourism 
industry. For this purpose, 19 key stakeholders from the 
private (Tour operators, hotels) and public sector (Tourism 
Authority of Thailand) were interviewed both in Europe and 
on site in Thailand. The research analyses the impacts of both 
crises on tourist arrivals through Desk and Field research. 
Differences of the impacts on stakeholders in Bangkok, 
Phuket, and overseas are highlighted, and factors explaining 
Thailand’s resilience are discussed. Another part of the thesis 
is dedicated to the analysis of crisis management activities 
prior to, during and after the crises. The threat and opportunity 
by Social Media channels for crisis communication is further 
discussed. The research also analyses to which extent 
collaboration between private and public stakeholders took 
place, and how the integrated industry cooperation could be 
improvement. Finally, the efficiency of Thailand’s tourism 
industry in managing political instabilities and terrorism is 
evaluated and major improvements from previous cases are 
highlighted. Due to the involvement of stakeholders from all 

relevant parties, the thesis was able to gain practical insights 
into the complexity behind the management of tourism crises.

Keywords: Unrests, Terrorism, Private, Public, Resilience

Adapting Mass Casualty Response In An Era Of 
Increased Active Shooter Incidents
KEATING, Bradley Charles (1,2)
1: Colorado Springs Fire Department, United States of America; 2: 
Clarion Global Response, United States of America
Presenting author: KEATING, Bradley Charles
bkeating84@gmail.com
With an increase in mass shootings in recent years the reality 
is that prehospital providers may find themselves responding 
to an active shooter scenario during their careers. Lessons 
learned from the incidents in Paris and the Aurora Theater 
shooting demonstrate the lapses in current active shooter and 
triage protocols. The disconnect between the law enforcement 
and prehospital EMS response objectives often leads to 
more negative outcomes for those injured in the shootings. 
Uniformed and agreed upon policy shifts need to be created 
that address the needs of all agencies involved.

In addition to the lack of a unified response and command 
structure, the deficiencies associated with many of the current 
accepted triage methods (SALT, START) demonstrate the 
need for a fundamental shift in how active shooter incidents 
are approached. The need for greater training amongst all 
members involved in a response is seen in a recent study in 
Prehospital and Disaster Medicine that showed only 37% of 
first responders felt adequately trained for a mass casualty 
event. Even with training, studies of both SALT and START 
triage methods showed that both methods were neither 
sensitive nor specific in relation to patient outcome.

The presentation will discuss the needs of an active shooter 
incident, along with the use of a cold, warm, and hot zone 
approach by all responding agencies. This method allows for 
victim extraction from cleared areas while officers pursue and 
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Certified Systems to Reduce Security Risks in 
Modern Societies and the Contribution of the 
CRISP Approach
WURSTER, Simone (1); HIRSCHMANN, Nathalie (1); 
KAMARA, Irene (2); SVEINSDOTTIR, Thordis (3)
1: TU Berlin, Germany; 2: Vrije Universiteit Brussel, Belgium; 3: 
Trilateral Research Ltd., UK
Presenting author: WURSTER, Simone
simone.wurster@tu-berlin.de
The importance of security systems has significantly increased 
in the last decade, especially in the last few years as new, 
substantial threats have been encountered across the globe. 
Based on new and advanced technological approaches, they 
aim to improve security in the public and the private sector, as 
well as the protection of critical infrastructure. Concurrently, 
the importance of data protection and the avoidance of 
inappropriate surveillance is rising. A solution to increase 
trust in security systems is the availability of appropriate 
standards and certificates. Therefore, the development of a 
recognised pan-European certificate for security solutions 
is an important objective of the European Union and a key 
goal of the EU project CRISP (Evaluation and Certification 
Schemes for Security Products). CRISP’s approach builds 
on the new S-T-E-Fi concept with four criteria sets: Security, 
Trust, Efficiency and Freedom infringement. Based on this 
concept, CRISP has developed a two-step evaluation and 
certification methodology. The evaluation part includes an 
assessment of security technologies based on the S-T-E-
Fi criteria, while the certification step comprises specific 
audit, inspection and attestation measures. To consider the 
different stakeholder needs of such a solution and to begin 
initial testing of this methodology, the CRISP consortium 
organised a series of workshops. On this basis, the specified 
characteristics of the CRISP concept and future activities to 
implement this new certification scheme are described. After 
presenting current results of the CRISP project, the paper 
finishes by explaining the attractiveness of the future CRISP 
scheme in detail.

Keywords: Public security, conformity assessment, 
standards, certification scheme, privacy

Terrorism and the Challenges of Conflict-induced 
Disasters in Nigeria
JINADU, Asimiyu Mohammed
Federal University of Technology Minna, Nigeria
Presenting author: JINADU, Asimiyu Mohammed
jinaduola@futminna.edu.ng
Terrorism remains a global problem that threatens the 
peace and economic development of nations. Nigeria has 
a long history of terrorist activities which have developed 
into sophisticated armed conflicts and violent terrorism in 
the contemporary times. This paper examines the nature, 
dimensions and the humanitarian crises that characterize the 
aftermath of armed conflict in Nigeria. The study relied on 
secondary data sources from existing literature and official 
records. The findings show that land disputes, agitation 
for compensation, religious intolerance and struggle for 
political power are among the factors that promote terrorism. 
The Boko Haram insurgency, Niger Delta militancy, 
farmer–pastoralists conflicts, inter-communal clashes and 
Kidnappings are the main strands of terrorism in Nigeria. 

eliminate the threat. Additionally, implementing techniques 
learned while training in Israel a new triage technique will 
be mentioned that relies heavily on paramedic intuition and 
mental status when sorting patients. The new method also 
eliminates the yellow category and labels patients only as 
immediate, delayed, or deceased.

Keywords: Casualties, Shooting, Terrorism, Training, 
Preperation

Counterterrorism Hospitals Preparedness and 
Response, An Italian Pilot Project
ROSSODIVITA, Alessandra (1); GISMONDO, Maria Rita 
(1); PICCO, Carlo (2); ZOLI, Alberto (2); RIZZARDINI, 
Giuliano (1)
1: Luigi Sacco Academic Hospital, Milan,  Italy; 2: AREU- Regional 
Medical Emergency Service Company of Lombardia, Milan, Italy
Presenting author: ROSSODIVITA, Alessandra
italiancare@gmail.com
The recent acts of terrorism have generated a massive numbers 
of injured and dead and have posed the real risk of possible 
further attacks also with the use of non-conventional agents 
(CBRNE). Medical systems worldwide are facing the new 
threat of morbidity associated with these hazards. Hospitals 
should be prepared in early recognition and response, 
especially in cases of bio-terrorist attack, or deliberate release 
of toxic substances.

Actually in Italy few hospitals are really ready to response in 
case of terrorist attacks to population, especially in the field 
of non-conventional agents, such as Biological, Chemical, 
Radiological, Nuclear and Explosives (CBRNE). The 
aim is to prepare a specific terrorism task-force inside the 
Emergency Departments able to prepare and train physicians 
and nurses in case of terrorism attacks to the population.

The BIOHAZA Hospital Sentinels Project, born in Lombardy, 
with the idea to prepare the hospitals of this Italian district 
to cope with this kind of hazards. AREU – the Regional 
Medical Emergency Service Company of Lombardia (EMS); 
and Hospital L. Sacco, as referral Italian National Center for 
Bioterrorism have set up a new operational project, preparing 
a pilot model of hospital response in case of terroristic attack, 
able to an early recognition, preparedness and response 
especially for non-conventional attacks.

Chemical, Biological, Radiological, Nuclear and Explosive 
(CBRNE) attacks or incidents require more specialized 
training and response. The medical and health infrastructure 
must be prepared to prevent and treat illness and injury that 
would result from chemical, biological, radioactive, nuclear 
or explosive terrorism (CBRN).

The project attempts to enhance knowledge of a variety of 
threats and preparing hospitals to suitably cope with those 
hazards. Prepare more resilient and safe hospitals is the aim 
of this project to better protect population.

Keywords: Terrorism, Public health, Hospital preparedness 
and Response, CBRNE
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then age and location. With the improvement of education 
and the increase of age, the perception bias decreases. The 
perception of the elderly in the plain area (the downtown 
area) is lower than in the mountain area.

3. The haze disaster and drought are the two types of disasters 
that get the most perception. The perception of different types 
of disasters is influenced by the demography characteristics. 
The study of the perception in the different indexes and in 
different group of demography characteristic is expected to 
provide some scientific basis to improve the perception of 
the elderly.

Keywords: perception, natural disasters, bias index, the 
elderly, Beijing

Suggestion from the Elderly Person Facilities at the 
2011 Great East Japan Earthquake
OKAMOTO, Takiko; OOKAWA, Ichiro; NAKAMURA, 
Zynko; KANDA, Takashi
Meiji Gakuin University, Tukuba University, Shouin University in 
Japan
Presenting author: OKAMOTO, Takiko
taki@soc.meijigakuin.ac.jp
For the management position’s 11 members of the elderly 
person facilities encountered in City of Kesennuma in Miyagi 
prefecture at the Great East Japan Earthquake, we carried 
out an interview investigation in 2014. The contents of the 
interview were analyzed divided into six time period (before 
the earthquake, the earthquake and tsunami on the day, one 
week from the day after the earthquake, one month from one 
week from the earthquake, some months from one month 
form the earthquake, some months from one year and so on) 
of from preparing for calamity before the disaster until the 
interview time. Framework of analysis was three divided by 
ensuring the safety and security of life and daily living, and 
others. Each part of divided gave a description of action of 
managers for the elderly person in facilities and the staff, and 
contacts of city government, attitude of volunteers and others.

As a result, we were able to summarize the suggestion that we 
should prepare for as a crisis management of elderly person 
facilities in following four points.

1. The elderly person and staff training for the drill of a 
disaster, it is necessary to be carried out of various situations 
of calamity.

2. Exchange of the support agreement at the time of the 
disaster between the elderly person facilities with neighboring 
facility and national organization.

3. Manager of the facility should essential to make up the staff 
organizational structure that can better situation judgment 
and act appropriately even if a manager is absent.

4. At the time of disaster, manager to tell for the staff that 
about the meaning of the work for the elderly person facility.

Such arrange for the disaster were found that it is also 
possible to clarify the amount of equipment and food needed 
for disaster.

Keywords: earthquake, action of managers, elderly parson’s 
facility, react of staff

The various terrorist activities manifest in disasters that 
bring about destruction lives and properties, infrastructure 
damage, population displacement and general environmental 
damage. In year 2010, Benue, Kaduna, Nasarawa, and 
Plateau States in the Middle Belt of Nigeria lost $2.3 million 
internally generated revenue (IGR) due to farmer-pastoralists 
conflicts. Terrorism has destroyed many settlements in the 
North East, North Central and South East of the country. The 
2,152,000 internally displaced persons (IDPs) face a lot of 
humanitarian crises in the IDP camps. Statistics show that a 
total of 800,000 people are severely food insecure assistance 
in Borno and Yobe States. One million children are in need of 
education. Women and children in 25 camps reported lack of 
safety in the camps. The negative consequences have serious 
implications for disaster risk management in Nigeria. The 
paper recommends the use of alternative dispute resolution 
methods, mass education and reorientation, poverty 
reduction, social justice and equity, coordinated IDP camp 
management, provision of permanent emergency shelters 
and WASH as well as immediate rehabilitation of conflict 
affected settlements as strategies for reducing terrorism and 
associated humanitarian crisis in Nigeria.

Keywords: Terrorism, Conflict, Disaster, Humanitarian 
Crises, Nigeria

Session 02: Inclusive DRR: 
Involve the Most Vulnerable
29/08/16 • 08:30-10:00 • Room: Schwarzhorn

An Analysis of Perception to Natural Disasters of 
the Elderly in Beijing
CUI, Shujuan; CAI, Lliang; GUO, Ailun; WANG, Jing’ai
Beijing Normal University, China, People’s Republic of
Presenting author: CUI, Shujuan
shujuancui@163.com
The research of vulnerability has become an important 
part in disaster risk management. The aged are especially 
vulnerable to natural hazards, one basic problems of which 
is the perception to disaster. Beijing is taken as an example 
for its high population density and serious population aging. 
Based on the study of literature, three indexes are taken as 
the different aspects of perception: experience, preparedness 
and knowledge. An index called perception bias index is built 
to analyze the effect of location, education, age and gender. 
Results:

1. The main influence factors to disaster experience are 
location and age: it is higher in the mountain area (the town 
and village) and decreases with the increase of age; The 
main influence factors to disaster preparedness are education 
and age: with the improvement of education and decrease 
of age, the preparedness increases; The main influence 
factors to disaster knowledge are education and age: with 
the improvement of education and decrease of age, the 
knowledge increases.

2. The perception bias is mainly affected by education, and 
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The Role of Children in Disaster Risk Reduction 
Policies: A Case Study with Hearing and Hard of 
Hearing Children
NIKOLARAIZI, Magda; GOUNARI, Ntina; VALOUMAS, 
Ioannis; ARGYROPOULOS, Vassilios
University of Thessaly, Greece
Presenting author: NIKOLARAIZI, Magda
mnikolar@uth.gr
This paper reports on the results from a series of consultative 
workshops in mainstream educational settings within which 
hard of hearing children were included. The main theme 
of those workshops was disasters, risks and hazards and 
students’ understanding and management. Children and in 
particular children with disabilities are often overlooked in 
disaster programs and rarely considered as important actors 
in risk reduction strategies.

The present study aims to understand (1) what concepts do 
children who are hearing and hard of hearing have regarding 
the notion of a disaster and (2) what assumptions do they 
make about disaster risk reduction and resilience building 
programmes and practices for urban contexts. This case study 
took place in a general educational setting. The participants in 
the study involved of 25 children (age range: 9-10) attending 
the 3rd grade, out of whom three were hard of hearing and 
23 were hearing. Also, two teachers and a researcher were 
involved in a collaborative scheme planning consultative 
workshops. In each workshop, the principles of differentiated 
instruction were applied to enhance children’s access and 
understanding. Data were obtained mainly through teachers’ 
field notes and reflective logs.

The analysis of the data revealed that the all children and 
particularly children who were hard of hearing had very 
low or very limited and narrow knowledge in relation to 
disasters. Through the workshops they developed a broader 
understanding of disasters and became aware regarding 
their role in effective disaster management and disaster risk 
reduction. Finally, the discussion of the present study puts 
strong emphasis on the significant role of differentiated 
instruction in developing accessible programs for children 
with and without disabilities in relation and emphasizes the 
need to empower children to become active participants in the 
design, the development and the implementation of disaster 
risk reduction policies.

Keywords: hard of hearing, disability, children, disasters, 
risks

Critical Voices, Existing Choices: Deliberative 
Polling Options for Improving Resilience of People 
in Rapidly Urbanising Tamale, Ghana
CHIRAWURAH, Dennis; FISHKIN, James; SANTUAH, 
Niagia; SIU, Alice
University for Development Studies, Ghana
Presenting author: CHIRAWURAH, Dennis
afeyire@gmail.com
The need to increase the space for participation in public 
decision-making has gathered momentum over the past 
couple of decades across the developing world. Whereas 
participation itself is a wholesome concept, how to achieve 
this in practical terms has never been satisfactorily addressed. 
Would it be possible to apply deliberative democratic methods 

Making DiDRR a Reality: A Three-Step Approach 
to Empowering People with Disabilities to Become 
Agents of Change and Resilience
CALGARO, Emma (1); CRAIG, Leilani (2); CRAIG, Nick 
(2); DOMINEY-HOWES, Dale (1); GARTRELL, Alexandra 
(3); JOHNSON, Karlee (4); KRONGKANT, Parichatt (5); 
SAORATH, Ngin (6); ZAYAS, Jerome (7)
1: University of Sydney, Australia; 2: Craigs Consultants 
International (CCI); 3: Monash University; 4: Stockholm 
Environment Institute–Asia (SEI-Asia); 5: KPC Consultant Co. 
Ltd; 6: Cambodian Disabled People’s Organization (CDPO); 7: 
Inclusive Development and Empowerment Agenda (IDEA)
Presenting author: CALGARO, Emma
emma.calgaro@sydney.edu.au
People with disabilities (PWDs) are four times more likely 
to die when a disaster strikes than those without disabilities. 
Inclusion is a human right yet PWDs remain unseen, unheard 
and unaccounted for in DRR. The Sendai Framework 
mandates stronger inclusion of PWDs in DRR. Yet pathways 
to achieving inclusion targets remain unclear due to limited 
empirical data on the needs of PWDs, a disconnect between 
DRR practices and disability-rights laws and a lack of 
guidelines on how to mainstream Disability-inclusive 
DRR (DiDRR). Another powerful determinant of ongoing 
exclusion is the enduring perception that PWDs need to be 
looked after, a perception that robs PWDs of self-belief and 
the opportunity to contribute to the creation of informed and 
effective DiDRR processes that they are often locked out of. 
A true transformation in DRR practice can only be achieved 
by simultaneously addressing each of these challenges. In this 
paper, we outline the three interlinked steps that are needed to 
make DiDRR and inclusion a lived reality:

1. Increase knowledge and skills by providing empirical 
knowledge on what support PWDs need and how DRR actors 
can work with PWDs to ensure this support;

2. Foster changes in attitudes and beliefs by empowering 
PWDs and DPOs to become champions in their communities 
and to work directly with PWDs and DRR actors to facilitate 
shared learning; and

3. Facilitate inclusive governance processes that support 
DiDRR (via training, workshops and creating DiDRR 
mainstreaming toolkits) and demonstrate DiDRR 
mainstreaming best practice.

This approach is being operationalized in a new 2-year 
project that focuses on three countries in South-East Asia 
- Thailand, the Philippines and Cambodia - and is funded 
by the Global Resilience Partnership. These changes will 
strengthen the voices of PWDs and provide them with the 
institutional and social support needed to respond effectively 
to natural hazards.

Keywords: DiDRR, empowerment, resilience, systems 
approaches
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mapping dividing the total study area into small grids using 
GIS which outlines the high spatial susceptibility in those 
urban clusters where the concentrations of poor people are 
higher. It also attempted to correlate the vulnerability score 
with household perception level (local weather patterns and 
changes with global climate, their institutional linkages, 
local climate policy etc.) which predicts worrisome situation 
defining the impact of disasters in the next century may be 
even worse than today’s.

Keywords: Disaster, Vulnerability, Low Income People, 
Hazard, Adaptation

Session 03: Public Health: New 
Insights and Novel Approaches
29/08/16 • 08:30-10:00 • Room: Sertig

Integrative Review of Factors Associated with the 
Willingness of Health Care Personnel to Work 
during an Influenza Public Health Emergency
DEVNANI, Mahesh; GUPTA, Anil Kumar
Post Graduate Institute of Medical Education and Research, Dept. 
of Hospital Administration, Chandigarh, India
Presenting author: DEVNANI, Mahesh
devnaniji@gmail.com
With the increasing number of public health emergencies like 
recent Zika outbreak, 2015 Ebola epidemic, SARS of 2002-
2003, avian flu of 2006, and 2009 H1N1 pandemic influenza, 
it is important to understand the state of the evidence 
concerning the willingness of healthcare personnel (HCP) 
to work during a public health emergency as an effective 
response to any such public health emergency depends on the 
majority of uninfected HCP.

A systemic literature review of relevant, peer-reviewed, 
quantitative only, English language studies published from 
January 1, 2001 through June 30, 2010 was conducted. Search 
strategies included the Cochrane Library, PubMed, PubMed 
Central, EBSCO Psychological and Behavioral Sciences 
Collection, Google Scholar, ancestry searching of citations in 
relevant publications, and information from individuals with 
a known interest in the topic.

Thirty-two studies met the inclusion criteria. Factors 
associated with a willingness to work during an influenza 
public health emergency include: being male, being a doctor 
or nurse, working in a clinical or emergency department, 
working full-time, prior influenza education and training, 
prior experience working during an influenza emergency, 
the perception of value in response, the belief in duty, the 
availability of personal protective equipment (PPE), and 
confidence in one’s employer. Factors found to be associated 
with less willingness were: being female, being in a 
supportive staff position, working part-time, the peak phase 
of the influenza emergency, concern for family and loved 
ones, and personal obligations. Interventions that resulted in 
the greatest increase in the HCP’s willingness to work were 
preferential access to Tamiflu for the HCP and his/her family, 
and the provision of a vaccine for the individual and his/her 
family.

to enhance participation in the poorest areas of developing 
countries? How would such a methodology work particularly 
among populations with high rates of illiteracy? To get 
around the challenges of self-selection and other methods of 
public consultation, can a good random sample be recruited 
to deliberate in-depth for consequential policy questions 
affecting rapidly urbanizing communities? Will process bring 
out policy options that reflect the true voices and choices 
of the people? These are the questions Ghana’s - and West 
Africa’s - first Deliberative Poll set out to address. Conducted 
in Tamale, a city in Northern Ghana, the Deliberative focused 
on urgent questions of clean water, sanitation, hygiene, 
livelihood diversification and food security. The results 
shed light on broad questions: who can deliberate in depth 
on difficult trade-offs? Should public consultation be left to 
the stakeholders and experts or can the people themselves 
decide? The sampling, opinion changes, knowledge gains 
and patterns of small group discussion and transcriptions of 
the dialogues all provide a great deal of evidence about value 
added in ensuring meaningful participation in public decision 
making. What we did is unique in its own right as a way to 
consult the public in sub-Saharan Africa to craft policies that 
can achieve acceptance and legitimacy from those who must 
live with them.

Keywords: Urbanization, Participation, Deliberative 
Polling, Resilience

Exploring Vulnerability of Low Income People 
due to Consecutive Disasters: A Case Study on 
Kalapara Urban Area of Bangladesh
DEV, Papon Kumar
Technical University Berlin, Germany
Presenting author: DEV, Papon Kumar
dev@tu-berlin.de
The coastal populations of Bangladesh are more exposed and 
sensitive to disasters and they have less coping capacity to 
tackle those externalities. Kalapara, a coastal sub-district of 
Bangladesh is largely affected by different cyclones, storm 
surges and floods regardless of same scenario. Kalapara has 
faced several cyclones, floods, storm surges in the recent 
years. Loss or damage of human life, livestock, bio-diversity, 
valuable goods etc. is significant consequences which press 
especially the low income people in a severe miserable 
platform. The study analyses the vulnerability of these 
low income people in respect to the last 25 years’ natural 
disasters. It also explores several dimensional features using 
different meteorologically tracked variables like temperature, 
humidity etc. After that, it represents some key strategies both 
for household and community levels to minimize the risk.

The study based on both primary and secondary data. The 
primary household survey was conducted mainly to realize 
the fact on social vulnerability and secondary information 
dealt with hazard vulnerability. At the end, total vulnerability 
score was calculated through compilation of the social and 
hazard vulnerability index at total value of 1 in the context of 
exposure, sensitivity and adaptation. The structured household 
questionnaire responses facilitated different scenarios under 
sensitivity and adaptation which later on shaped the scale of 
vulnerabilities referring the renowned models of Haki and 
others. The outputs were flourished through vulnerability 
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All over the world people are confronted with natural 
disasters. Depending on the conditions (e.g., type, intensity 
and duration of a natural disaster, disaster response, 
vulnerability) a disaster may have different impacts on public 
health systems. Literature research revealed a severe lack 
of research concerning long-term impacts on public health 
issues. The WHO defines public health as all organized 
measures (whether public or private) to prevent disease, 
promote health, and prolong life among the population as 
a whole. This definition was taken into consideration in 
order to identify long-term impacts. For the analysis the 
research team used two Austrian natural disasters (avalanche 
and flood). A mixed-method approach was chosen. First, a 
theory-based questionnaire was developed that serves as 
guideline for the data collection by document analysis. 
Second, interviews were conducted with experts who were 
involved in the disaster management to gain further data. 
The transcribed text of the interviews was analysed by 
GABEK (GAnzheitliche BEwältigung von Komplexität), 
which supports the structuring of expressed experiences, 
knowledge, and perceptions. As a result, we receive holistic 
pictures of complex social phenomena. We have identified 
various long-term impact variables in conjunction with 
different time frames. Although the impact variables and 
time frames depend on the nature and extent of the disaster, 
affected people, existing infrastructure etc., an attribution of 
single long-term impacts to the categories “health system 
performance”, “security“ and „health protection” has been 
proved as reasonable. It gave a first systematisation of long-
term impacts. Based on the learning experiences of each 
disaster, key strategies and recommendations from a public 
health system perspective have been developed. The results 
of this research project is part of an EU-funded project called 
PsyCris (PSYcho-social Support in CRISis Management).

Keywords: Natural Disaster, Longterm Impacts, Public 
Health System

Collaborative Health Threat Detection and Risk 
Assessment: A Case Study
DOHERTY, Brian
Joint Research Centre of the European Commission, United 
Kingdom
Presenting author: DOHERTY, Brian
brian.doherty@jrc.ec.europa.eu
The early detection and risk assessment of emerging global 
health threats is a complex multi-disciplinary task requiring 
significant expertise and resources. This presentation will 
introduce the Early Alerting and Reporting (EAR) platform 
of the Global Health Security Initiative and the Hazard 
Detection and Risk Assessment (HDRAS) project of the 
World Health Organisation which provide a solution to this 
challenge. In addition, it will present the EIOS project which 
will unify the two systems and expand and deepen the rapid 
risk assessment functionality with the aim of providing truly 
actionable, timely advice to policy makers.

Both projects involve harvesting information from open 
source news using the European Media Monitoring 
technology to provide the base information classified and 
sorted by threat type, location, source type and source. This is 
then presented to users who can identify incidents of interest. 
Automatic notifications are created whenever incidents under 

Information from this review can guide emergency policy 
makers, planners, and implementers in understanding, 
planning and influencing the willingness of HCP to work 
during an influenza public health emergency.

Keywords: Ebola, Influenza, Public Health, Emergency, 
Disaster, willingness, healthcare, worker

Effective Translation of Epidemiological Modeling 
to Support Resilience: Building Tools for Public 
Health Decision Making
GRAEDEN, Ellie (1); STANDLEY, Claire (2); SORRELL, 
Erin (2); KERR, Justin (1); KATZ, Rebecca (2)
1: Talus Analytics, United States of America; 2: Milken Institute 
School of Public Health The George Washington University, United 
States of America
Presenting author: GRAEDEN, Ellie
egraeden@talusanalytics.com
Resilience to infectious disease requires communities 
to respond rapidly and effectively to support prevention 
and response. These decisions are complex and require 
understanding of the diseases, disease intervention and control 
measures, and the disease-relevant characteristics of the local 
community. Though disease modelling frameworks have 
been developed to address these questions, the complexity 
of these models presents a significant barrier to community-
level decision makers in using the outputs of the most 
scientifically robust methods to support pragmatic decisions 
about implementing a public health response effort, even for 
endemic diseases with which they are already familiar. Here, 
we describe the development of an application available for 
mobile devices or on the web, with a simple user interface, 
to support on-the-ground decision-making for integrating 
disease control programs, given local conditions and practical 
constraints. The model upon which the tool is built provides 
predictive analysis for the effectiveness of integration of 
schistosomiasis and malaria control, two diseases with 
extensive geographical and epidemiological overlap, and 
which result in significant morbidity and mortality in 
affected regions. Working with data from countries across 
sub-Saharan Africa and the Middle East, we present here 
a proof of principle for the use of our tool in providing 
guidance on how to optimize integration of vertical disease 
control programs. This tool represents a significant step 
forward in effectively translating the best available scientific 
models to support practical decision making on the ground 
with the potential to significantly increase the efficacy and 
cost-effectiveness of disease control, enhancing both health 
and resilience. Furthermore, this approach presents a new 
opportunity to improve public health resilience in the face of 
the changing landscape of infectious diseases resulting from 
global climate change.

Keywords: decision support, epidemiological modeling, 
schistosomiasis, malaria, NTDs

Longterm Impacts of Natural Disasters on Public 
Health Systems
RAICH, Margit; LORENZONI, Nina; STUMMER, Harald
UMIT - University for Health Sciences, Medical Informatics and 
Technology, Austria
Presenting author: LORENZONI, Nina
nina.lorenzoni@umit.at
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to intervene early on FRBs, to diminish preventable EVD 
transmission, and to support the psychological needs of 
civilians, patients, health care workers and other responders, 
and family members.

Keywords: trauma signature analysis, pandemic disaster, 
fear-related behaviors, mental health and psychosocial 
support

Overview of Health Impacts Caused by the 
Fukushima Nuclear Disaster and our Opportunity 
to ‘Build Back Better’
OCHI, Sae (1); KATO, Shigeaki (2); LEPPOLD, Claire (3); 
SAWANO, Toyoaki (3); NOMURA, Shuhei (4); MORITA, 
Tomohiro (1); TSUBOKURA, Masaharu (1); OIKAWA, 
Tomoyoshi (3); SHINEHA, Ryuzaburo (1)
1: Soma Central Hospital, Japan; 2: Joban Hospital, Fukushima, 
Japan; 3: Minamisoma Municipal General Hospital, Japan; 4: 
Imperial College London, London, United Kingrom
Presenting author: OCHI, Sae
ochisae1024@gmail.com
The 2011 Fukushima Daiichi nuclear power plant accident 
brought unforeseen public health challenges. Although 
considerable attention has been paid to health problems related 
to radiation exposure among residents, major health concerns 
have instead arisen from social disruption, caused largely by 
fear of radiation. For example, sudden and unplanned mass 
evacuation and long-term displacement have deteriorated 
mental and physical well-being of evacuees. Yet, there has 
been little incentive to gain a holistic view of emerging health 
issues caused by the accident.

Using health data obtained in Soma and Minamisoma city, 
this presentation will illustrate the complexity of health and 
public health problems caused by a nuclear accident. These 
problems include:

1) Residents within mandatory evacuation zone who were 
left behind;

2) Impact of unplanned mass evacuation on vulnerable 
population;

3) Decline in health due to prolonged residency in temporary 
housing;

4) Decrease in the number of hospital staff around the 
evacuation zone; and

5) Health problems of decontamination workers in precarious 
employment.

This diversity of health problems tells us that only taking 
account of health issues related to radiation exposure is 
not sufficient to prepare for future nuclear disaster. Instead, 
enhancing ‘absorbing, buffering, and responding capacity’ 
against any disaster will be a key to effective disaster 
preparedness for potential disaster areas. In particular, the 
following two points are essential to reduce indirect health 
impacts of nuclear disasters:

1) Promoting health among residents before a disaster; and

2) Developing robust healthcare systems to deal with a 
disaster.

review are generated allowing other analysts to collaborate 
on the risk assessment. A daily digest of selected articles is 
created and circulated to interested users. The system proved 
its value during the Ebola outbreak of 2014. The story of 
the early days of the outbreak will be told from the point of 
view of the EAR platform showing the first detection and 
subsequent interaction and collaboration.

Finally, the planned extension of the system to inform rapid 
risk assessment using contextual information of various forms 
provided to users based on the nature of the threat identified 
will be explained and the ‘segmentation’ of the system 
to allow different organisations and departments to work 
together and also maintain privacy during the monitoring and 
risk assessment phases.

Keywords: risk assessment, health threat, detection, global 
health

Trauma Signature Analysis of the 2014/2015 West 
Africa Ebola Outbreak: The Prominent Role of 
Fear-Related Behaviors (FRBs)
SHULTZ, James Michael
University of Miami Miller School of Medicine, United States of 
America
Presenting author: SHULTZ, James Michael
jamesmichaelshultz@gmail.com
The 2014/2015 West Africa Ebola virus disease (EVD) 
pandemic – a “biological disaster” - dwarfed all previous 
outbreaks. Earlier episodes were rural, short-lived, and 
sputtering, but the West Africa EVD outbreak surged through 
dense-packed urban populations in Guinea, Sierra Leone, 
and Liberia, intensifying into a firestorm of disease. Among 
these three nations, more than 28,600 persons became ill and 
more than 11,300 died by year-end 2015. The World Health 
Organization vividly described how fear-related behaviors 
(FRBs) propelled virus transmission in West Africa.

An international team of psychiatric experts applied trauma 
signature (TSIG) analysis to examine the psychological 
stressors in relation to exposure to the unique constellation of 
hazards in the West Africa EVD pandemic. TSIG analysis is 
an evidence-based method that examines the interrelationship 
between population exposure to a disaster (pandemic in 
this case), and interrelated physical and psychological 
consequences, for the purpose of providing timely, actionable 
guidance for effective mental health and psycho-social 
support (MHPSS) tailored to the defining features of the 
event. For the Ebola outbreak, the TSIG analysis consisted 
of the creation of a hazard profile, a matrix of psychological 
stressors by disaster phase, and a “trauma signature” summary 
for the outbreak-affected populations. FRBs, and fear-riddled 
media portrayals, were specifically examined.

The TSIG analysis highlights how FRBs have elevated 
risks for EVD propagation and untoward psychological 
consequences, yet evidence-based MHPSS programs and 
policy planning were missing links in the response to this 
outbreak. EVD is a dread disease. Fear reactions and FRBs 
are expected, prominent, pervasive, and likely to exacerbate 
disease spread in future infectious disease outbreaks. 
MHPSS approaches must complement the medical response 
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Concepts and Scenarios
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Development of Disaster Profiling Technique for 
Case-based Cause Analysis
LEE, Mi-Ran; YEO, Chang-Geon; SEO, Bo-Young; KIM, 
Hyun-Ju
National Disaster Management Research Institute, Korea, Republic 
of South Korea
Presenting author: LEE, Mi-Ran
merang75@gmail.com
The research methodologies that suggest standard 
frameworks for field-based disaster cause investigation have 
been suggested recently. They aim to uncover root causes to 
prevent similar disasters from occurring again and to minimize 
damage from large-scale and repeating disasters. Especially, 
the FORIN project, which was developed by IRDR that was 
established by ICSU in 2010 provides a methodology and key 
factors to comprehensively reveal the root causes of disasters. 
Although it is impossible to completely uncover the causes 
of disasters with modern science and technologies, it is said 
that the understanding of root causes and the cause-effect 
process can be interpreted through scientific analyses of the 
causal factors and the context information in the various field. 
Generally, a disaster occurs when diverse causes interact with 
resident risk factors in a complicated manner and proceed to an 
unstable situation. To sever the link to the disasters occurring 
due to the repeating of causes that lead to huge accidents 
periodically, a standardized procedure and methodology 
of ‘scientific disaster cause analyses and plans to prevent 
similar accidents from occurring based on objective and 
quantitative analyses’ need to be introduced and contribute 
to strengthening the disaster management feedback function. 
Disaster profiling is an analysis system that derives major 
cause factors through modeling the analysis process for root 
cause analysis and applying the cause-effect interpretation 
technology for suggesting objective cause analysis results 
based on the comprehensively collected large-scale disaster 
cases.The cause analysis case that was applied to Kyeongju 
Mauna Ocean Resort gymnasium collapse in 2014 was 
introduced in this study. The analysis results showed that the 
collapse was not due to a single accident but due to diverse 
causes and stakeholders. It was learned that countermeasures 
need to be set up through adjustment process with stakeholders 
in each area.

Keywords: Disaster Profiling, Cause analysis, standard 
framework, investigation

Ultimately, the most effective disaster preparedness is to aim 
at sustainable development of the community by ensuring 
healthy lives and promoting well-being for all at all ages. 
With this regard, energy in future should be not only clean, 
safe, sustainable for environment, but also beneficial for 
health of the residents.

Keywords: Nuclear accident, Earthquake, Public Health, 
Healthcare, Mass Evacuation

Post-nuclear Disaster Evacuation and Chronic 
Health in Adults in Fukushima, Japan: A Long-
term Retrospective Analysis
NOMURA, Shuhei (1); BLANGIARDO, Marta (2); 
TSUBOKURA, Masaharu (3); OZAKI, Akihiko (3); 
MORITA, Tomohiro (4); HODGSON, Susan (2)
1: Department of Epidemiology and Biostatistics, School of Public 
Health, Imperial College London, United Kingdom; 2: MRC-PHE 
Centre for Environment and Health, Department of Epidemiology 
and Biostatistics, School of Public Health, Imperial College 
London, United Kingdom; 3: Department of Radiation Protection, 
Minamisoma Municipal General Hospital, Japan; 4: Department of 
Radiation Protection, Soma Central Hospital, Japan
Presenting author: NOMURA, Shuhei
s.nomura13@imperial.ac.uk
Objective: Japan’s 2011 Fukushima Daiichi Nuclear Power 
Plant incident required the evacuation of over a million 
people, creating a large displaced population with potentially 
increased vulnerability in terms of chronic health conditions. 
We assessed the long-term impact of evacuation on diabetes, 
hyperlipidemia, and hypertension.

Participants: We considered participants in annual public 
health check-ups from 2008 to 2014, administrated by 
Minamisoma City and Soma City, located about 10-50 km 
from the Fukushima nuclear plant.

Methods: Disease risks, measured in terms of pre- and post-
incident relative risks, were examined and compared between 
evacuees and non-/temporary-evacuees. We also constructed 
logistic regression models to assess the impact of evacuation 
on the disease risks adjusted for covariates.

Results: Data from a total of 6,406 individuals aged 40-74 
who participated in the check-ups both at baseline (2008-
2010) and in one or more post-incident years were analyzed. 
Regardless of evacuation, significant post-incident increases 
in risk were observed for diabetes and hyperlipidemia 
(Relative Risk: 1.27 to 1.60 and 1.12 to 1.30, respectively, 
depending on evacuation status and post-incident year). 
After adjusted covariates, the increase in hyperlipidemia 
was significantly greater among evacuees than among non-/
temporary-evacuees (Odds Ratio: 1.18, 95% CI: 1.06–1.32, 
p<0.01).

Conclusions: The novelty of this study is that evacuation 
following the Fukushima disaster was found to be associated 
with a small increase in long term hyperlipidemia risk in 
adults. Our findings help identify discussion points on 
disaster planning, including preparedness, response and 
recovery measures applicable to future disasters requiring 
mass evacuation.

Keywords: evacuation, chronic diseases, adults, Fukushima
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These risks could not easily be protected against simply by 
increased grain storage and reinsurance. The UN’s World 
Food Program would be unable to source food on global 
markets for famine relief. The run-up in food price would be 
much more severe than in 2007-8, potentially leading to 1-2 
billion deaths.

Current learning in integrative risk management can and 
should be scaled up to address such risks, and Lloyds, 
S&P, WFP, IFPRI, IMF, World bank, WWF and several 
governments including UK and USA are looking at this.

We explore some possible responses, preparedness options, 
the work done so far, the key players and research gaps.

Human/financial responses include behavioral responses at 
local and population scale, augmented storage/reinsurance, 
organised migration, loans, and aid.

Preparedness options include piloting and documenting the 
responses so that they can be initiated fast when needed, 
scenario planning, and stress tests.

Conventional technical responses include augmented 
resilience/adaptation and increased efficiency. Alternate food 
production includes growing bacteria on natural gas, growing 
beetles on agricultural residues and using enzymes to break 
cellulose into sugar.

These options would dramatically reduce mortality in a global 
catastrophic event. Some of the preparedness options have 
present time benefits, making them more easily fundable.

Being well-prepared globally can reduce the likelihood of 
panic export bans and other self-defeating options in the 
future, and build current trust/cooperation.

Keywords: Volcanic eruption, nuclear war, abrupt climate 
change, global catastrophic risk, food

The Progress of Earthquake Risk Reduction and 
Recovery in Turkey: From Marmara to Van
VAROL, Asaf (1); ENIA, Jason (2)
1: Firat University, Elazig, Turkey; 2: Sam Houston State University, 
Huntsville, TX, US
Presenting author: VAROL, Asaf
varol.asaf@gmail.com
Since 1939, there have been several important earthquakes in 
Turkey. However, from the Erzincan quake in 1939 through 
the Marmara quake in 1999 and then the Van quake in 2011, 
the number of people dying in earthquakes has steadily 
decreased. In the 1999 Marmara earthquake, more than 17000 
people were killed and a great deal of regional infrastructure 
was destroyed. Almost 12 years after the Marmara earthquake 
there were many fewer deaths in a similar magnitude 
earthquake in Van. What had changed in Turkey during 
this time? This paper compares these two earthquakes and 
reveals big differences in terms of preparedness, mitigation, 
and response. The sources of these changes are explained, 
focusing on institutional changes regarding Turkey’s disaster 
risk reduction system as well as urban transformations in 
Ankara and Van.

Keywords: The Marmara earthquake, the Van Earthquake, 
response, recovery, mitigation and preparedness.

A Life Cycle Hazard Assessment (LCHA) 
Framework to Address Fire Hazards at the 
Wildland-urban Interface
LINDQUIST, Eric
Boise State University, United States of America
Presenting author: LINDQUIST, Eric
ericlindquist@boisestate.edu
The stages of planning for and responding to natural hazards, 
such as wildfires, are often conducted as discrete, unconnected, 
efforts. Disaster response takes precedence, exhausting 
agency resources, with the planning stages conducted by 
different agencies with competing agendas and jurisdictions. 
Evaluation after a disaster can be minimal or even non-existent 
as resources are expended and attention moves on to the next 
event. Natural hazards, however, have a tendency to cascade 
and multiply: wildfires increase the vulnerability of hillslopes 
which may result in landslides, flooding and debris flows long 
after the initial event has occurred. To address this situation 
we present an adapted life cycle analysis (LCA) approach to 
examine fire-related hazards at the Wildland-Urban Interface 
(WUI), an increasingly vulnerable area throughout the world. 
The Life Cycle Hazard Assessment (LCHA) focuses on the 
temporal integration of: (1) the ‘pre-fire’ set of ecological 
and societal conditions, (2) the ‘fire event,’ focusing on the 
event and contours of response, and (3) the ‘post-event’ 
analysis of the landscape susceptibility to other hazards. The 
LCHA follows the typical disaster model for preparation, 
response and recovery, yet overlays this with the diverse 
agencies, policies and management decisions over time. 
LCAs have evolved from a business-centric consideration of 
the environmental impact of a product over the products life. 
The LCHA considers wildfire as the “product” in order to 
understand its spatial and temporal impact across ecological 
and societal domains. The LCHA focuses on inputs (fire 
and pre-fire efforts) outputs (post fire conditions) from 
concurrent events and how they evolve and intersect over 
much longer periods of time than previously considered. 
The LCHA provides an interdisciplinary understanding of 
decision and environmental change across the life cycles of 
fire events. This presentation will address the urban area, and 
vulnerability and resilience themes of the 2016 IDRC.

Keywords: wildland-urban interface, wildfires, risk 
assessment

Integrative Risk Management for Catastrophe 
Destroying 10-20% of Global Food Supply
DENKENBERGER, David Charles (1,2); PEARCE, Joshua 
(3); TAYLOR, Andy Ray (4)
1: Tennessee State University, United States of America; 2: Global 
Catastrophic Risk Institute, United States of America; 3: Michigan 
Technological University, United States of America; 4: Nonviolent 
Communication, United Kingdom
Presenting author: DENKENBERGER, David Charles
ddenkenb@tnstate.edu
In the next few decades there are a large number of risks such 
as level 7 volcanic eruption, regional nuclear war, abrupt 
climate change, or crop pathogen which could lead to media 
reports of a 10%-20% global food deficit. In aggregate, these 
risks have around a 10% probability of occurring per decade. 
Lloyds of London estimate an 80% risk of one event of 
extreme weather alone in the next 100 years.
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any educational programs in adequacy with the progress of 
science and technology and required skills of the graduates. 
Generally, these systems converge on objectives and programs 
and more and less for required skills as to compensate the 
lack in disaster risk management (natural and industrial). 
This paper aims to review three accreditation systems from 
which two are worldwide well established, highlight some 
insights on certain aspects related to these issues; “Does 
the current engineering education allows meeting the future 
challenges?” and “Why do we need to make a progressive 
transformation, particularly in developing countries?”

Keywords: Engineering education challenges, accreditation 
systems, skills, programs

City Diplomacy: The Use of International Capacity 
in Integrated Management of Metropolises Crisis
ABNIKI, Hassan (1); KASHIRI, Hossein (2)
1: Member of  division of political science, faculty of law, political 
science & economics, Islamic Azad university-south Tehran 
branch, Tehran, Iran; 2: Division of political science, faculty of 
law, political science & economics, Islamic Azad university, South 
Tehran, Tehran, Iran
Presenting author: KASHIRI, Hossein
hossein.kashiri@gmail.com
Nowadays, with the majority of people live in cities, 
resolving various crises and challenges are not possible just 
by relying on national and local managers’ knowledge and 
experience. Proper use of city diplomacy and international 
capacity requires close cooperation at the international level 
among the world’s major metropolises. Planning for cities 
proper management would be achieved through transferring 
of knowledge and experiences, use of creative ideas of urban 
management and with international cooperation. Integrated 
management of crisis in the case of facing various risks in 
different parts of the world, is one of the most important 
metropolises management concerns. The solutions and 
management strategies used by other cities around the world 
to cope with different crises, including natural disasters, 
terrorism, biological attacks, climate change, conflicts, 
NaTech and natural disasters should be considered as a 
very important key option in metropolis management by all 
metropolises around the world. This will be done through 
international synergies of managers, specialists and experts 
in various fields related to crisis integrated management in 
order to make preparations before the occurrence, prevention 
and mitigation of damages caused by these crises, is of 
considerable importance. Transfer of knowledge, experiences 
and synergies at the international level can be used as a 
suitable action plan in the realm of global governance to 
manage various crises.

Keywords: City Diplomacy, International Synergies, Crisis 
Management, Metropolis

Flood Risk Zonation for Karaj
GHANAVATI, Ezatollah
Kharazmi University, Iran, Islamic Republic of
Presenting author: GHANAVATI, Ezatollah
ezghanavati@yahoo.com
In this research for Karaj city and its surrounding, flood risk 
in different grades was determined using fuzzy logic. The 
data that used in this research are: slope, soil, geomorphology, 
landuse, profile and planimetric curvatures, precipitation, 
drainage density, distance to river and geology. After that 
each data layers according to their relation with flooding and 
based on determined functions the membership grades were 
determine and entered to the model. A fuzzy set is represented 
by membership function. This function is indicating the 
member’s grade of dependency by a real number between 
[0-1]. So, before executing the fuzzy model, membership 
function is determined for each layer (below table). By 
determining the functions to each layer, the value of each 
layer is located between [0-1]. As the area are having the most 
effect on flooding attributed to (1) and the areas having the 
less effect on flooding attributed to the less possible number 
or (0).

According to the final map that resulted using (Gamma, 
0.9), the areas that caused to high risk flooding are situated 
in the north and east north of the study area. Also the areas 
that affected by high risk flooding are located in the center 
and south west and south east of the study area. The result 
of this research shows that despite the complexities of fuzzy 
model, it has advantages to study of different phenomenon 
that related to the surface of the earth.

Keywords: flood risk zonation, fuzzy logic, Karaj

Expected Skills, Required Program Content and 
Assessment System to Address the Diverse Century 
Challenges for Future Engineers.
ALLIA, Khedidja
USTHB, Algeria
Presenting author: ALLIA, Khedidja
khedidja.allia@gmail.com
Quality improvement of life in parallel of progress in science 
and technologies has led to risk taking which in some cases, 
appears to have generated our diverse and future challenges 
of the century. Indeed, the signs are everywhere stating that 
our planet is experiencing major climate change, less energy 
resources, reduction of drinking water and preservation, 
necessity of mitigation of air and soil pollution, use of 
biotechnological potential in agronomy, food and medicine, 
which closely interact with the environment. This means that 
we should consider changing our behavior, having effective 
education systems, especially engineering education systems 
able to provide engineers ready to meet future challenges 
such as new ways to supply and to consume energy, to 
reduce the greenhouse gases, to look for green industry, then 
to modify the way of conceiving and calculating all types 
of industrial process, if we want to avoid a greater risk of 
damage. Education is the core of the evolutionary process of 
the Society, and engineering fields are among those of higher 
education that prepare engineers meet the future challenges. 
Accreditation systems as ABET (USA), IChemE, AGR (UK), 
GCCA (Australia), LTSN (UK), EUR-ACE (Europe) exist 
in developing countries and help to assess, guide and label 
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Stress Testing Cities ─ How to Live and Plan with 
New Risks
KÖTTER, Theo; WEISS, Dominik; ASADZADEH, Asad
University of Bonn, Germany
Presenting author: KÖTTER, Theo
tkoetter@uni-bonn.de
Although cities have historically been resilient settlements, 
now more than ever, they are experiencing wide range of 
risks and threats on an unheard scale. For many years, hazard 
and risk scholars had just focused on understanding the 
geophysical and biophysical attributes of risks and hazards 
and the impacts of overlapping and accumulated stress 
scenarios within complex urban areas had not been well-
articulated. For a sustainable urban development policy, 
it is important to assess how the conditions of social and 
economic attributes and physical and built environment of 
cities contribute to urban resilience.

This study develops a theoretical framework to operationalize 
the concept of urban resilience in the context of various 
threats and stresses. The developed methodology provides 
a self-evaluating tool that can be performed by every city. 
The prototype of the model follows a multi -hazard approach 
and examines the eight stress scenarios. The impacts of these 
multiple stresses on potential performance and capacities 
of the study areas are analyzed and captured by developing 
a sound set of indicators which are robust, relevant, 
representative, and are classified into two dimensions of 
robustness, and adaptability.

The dimension robustness is operationalized by quantitative 
statistic data and can be presented in a nationwide ranking 
of all cities. The dimension adaptability is a qualitative audit 
among expert’s of the city- administration.

The empirical application has been carried out among 106 
German cities. The results show for each city resilience 
profiles with different strengths and weaknesses and regional 
patterns of resilience in Germany. Policy implications for the 
adjustment of federal funding schemes will be discussed.

Keywords: Indicators, Stress-Testing

Measuring the Progress of a Recovery Process after 
an Earthquake: The Case of L’Aquila, Italy
CONTRERAS, Diana (1); BLASCHKE, Thomas (2)
1: UNIGIS Latin America, University of Salzburg, Austria; 2: 
Department of Geoinformatics – Z_GIS, University of Salzburg, 
Austria
Presenting author: CONTRERAS, Diana
diana.contreras@team.unigis.net
After the earthquake in 2009, L’Aquila (Italy) started a 
torturous recovery process, characterized by a delay in 
the reconstruction of the city center, the political and legal 
intrigues, and the dissatisfaction of the population with 
the decisions made and actions taken by the government. 
Between 2010 and 2014 we formulated a recovery index 
based on spatial indicators, such as building condition and 
building use, to measure the progress of the recovery process 
in L’Aquila. Now, seven years after the earthquake, we are not 
only interested in measuring the progress of the recovery in 
L’Aquila, but also in validating the usefulness of the proposed 
recovery index. To achieve this objective, we are going to 
consider the same set of spatial indicators and expert criteria 

Session 05: Risk and Resilience 
Indices
29/08/16 • 13:30-15:00 • Room: Seehorn

Development of a Women’s Safety Index on 
Gender-based Violence: A Cross-Regional Analysis 
of Risk Factors in Seoul City
CHANG, Mi-Hye (1); RHO, Sunghoon (2)
1: Korean Women’s Development Institute(KWDI), Korea, Republic 
of (South Korea); 2: Korean National Police University, Korea, 
Republic of (South Korea)
Presenting author: CHANG, Mi-Hye
mhchang@kwdimail.re.kr
The impact and resilience of risk is stratified in a gendered 
way in the socio-cultural context. This is because when 
it comes to power relations, women differ from their male 
counterparts. Women are more likely than men to be targeted 
by acts of violence – domestic violence, sexual violence and 
other forms of criminal actions. Consequently, understanding 
the current situation of violence committed against women is 
vital in order to come up with effective policies for women 
safety. Local communities, in particular, can become a strong 
base for risk governance to create a safe environment for 
women.

The purpose of this study is to investigate potential factors in 
the local environment that might induce a higher possibility 
for gender-based violence in Seoul City, South Korea. Our 
study employed two empirical strategies.

First, we developed a Women’s Safety Index (hereafter, 
WSI) with the local community as the measurement target 
group. WSI measures a number of items reflecting local 
characteristics of women’s safety – e.g., socio-economic 
status, proportion of female-headed households, etc. We 
found that a correlation exists between WSI and women’s 
safety conditions in several cases. Then we categorized 
Seoul’s regions into three different clusters according to the 
safety level of gender-friendly environment.

Second, we conducted a comparative analysis between 
regional spots in Seoul that have a relatively high frequency 
of gender-based violence (hot spots) and spots that have a 
relatively low frequency of gender-based violence (cold 
spots). To differentiate between hot spots and cold spots, we 
analyzed 42,617 cases of domestic violence in 2014 and 389 
cases of sexual violence. The cases were sexual and indecent 
assaults occurring from 2012 to 2013 in the Gangseo 
district of Seoul. Then we employed geo-coding analysis by 
using an X-ray map which divides Seoul into 25 different 
administrative districts. We found that a significant difference 
exists between hot spots and cold spots depending on the 
environmental traits of a given local community.

Our study results positively affirm that intentional and 
cooperative efforts should be put into setting up a prevention 
system against gender-based violence. Such a system 
possesses high potential for drastically reducing violence 
against women in local communities around the world.

Keywords: women’s safety index, hot spots & cold spots, 
gender-based violence, local community
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An Analysis of National Disaster Vulnerability, Risk 
and Resilience Indices
BECCARI, Benjamin
REM Programme, UME School, IUSS Pavia, Italy
Presenting author: BECCARI, Benjamin
benjamin.beccari@iusspavia.it
This presentation will review the current state of practice 
in composite indicators of disaster vulnerability, risk and 
resilience for comparing nations. It will highlight key gaps and 
limitations in this current set of tools and recommend actions 
for researchers and policy makers to improve the development 
and use of composite indicators. The review is based on an 
extensive search of the academic and grey literature for 
composite indicator methodologies that addressed multiple 
hazards; included social and economic aspects of risk, 
vulnerability or resilience; were national in scope; explained 
the method and variables used; focused on the present-day; 
and, had been tested or implemented. Information on the 
index construction, geographic areas of application, variables 
used and other relevant data was collected and analysed. 
The review found 25 composite indicator frameworks for 
assessing the disaster risk, vulnerability or resilience of 
nations. It revealed that almost all international indices use 
a hierarchical or deductive framework based on statistical 
data and other published indices, with a smaller number 
of relational methods and one that was based on expert 
input. Almost all indices included some variable related 
to disasters, however less than half included measures of 
disaster prevention and preparedness activity, and even these 
only used relatively few of these variables. A comparison of 
five replicable indices found high correlations between some 
and the Human Development Index, indicating they may 
not add value beyond generic measures of socio-economic 
development. Only seven indices had any sensitivity or 
uncertainty analysis or validation applied. In none of these 
were uncertainty estimates reported nor was the analysis 
comprehensive. It is recommended that future work focus on 
more robust sensitivity and uncertainty analysis, validation, 
improved documentation and broader deployment of the 
interactive display of results.

Keywords: index, indices, risk, resilience, vulnerability

The multiscale patterns of urban disaster resilience: 
Case study of Tehran City, Iran
ASADZADEH, Asad; KÖTTER, Theo; WEISS, Dominik
IGG, University of Bonn, Germany, Germany
Presenting author: ASADZADEH, Asad
asad.asadzadeh@uni-bonn.de
The debate on the various conceptual frameworks and 
theories of resilience since its formation and progress in 
ecology and socio-ecological systems until subsequent 
developments in other disciplines such as sustainability, 
mitigation and adaptation, and disaster management is 
controversially ongoing. In the context of natural hazards 
and disasters, resilience is often defined as the ability of a 
system or community to resist, mitigate, respond, and recover 
from the effects in efficient way and timely manner. How 
communities react to and recover from disasters and hazards 
is often conceptualized in terms of their disaster resilience 
level. Numerous studies have been carried out on the 
importance of disaster resilient communities; however, a few 

that we considered to determine the progress of the recovery 
in L’Aquila by 2010, 2012, and 2014. Over these years, the 
city center of L’Aquila was selected as the sampling area, to 
establish the progress of the recovery in the whole city. In 
2016 we found that the number of reconstructed buildings 
and buildings under ongoing construction has significantly 
increased, followed by the number of inhabited buildings. The 
number of buildings classified as partially enabled, propped, 
reconstruction projected, and damaged had greatly decreased 
by 2016, while the number of demolished buildings and 
buildings with restricted use slightly increased. The number 
of buildings with residential and commercial use increased 
along the main roads by 2016. Paradoxically, while progress 
was observed in the overall building condition, there was 
no significant progress in the building use. We can conclude 
that the proposed recovery index is useful for identifying 
the spatial pattern of the recovery process in an urban area 
affected by an earthquake. At the same time, this recovery 
index allows us to quantify the recovery progress based on 
indicators.

Keywords: Disaster recovery, Spatial indicators, Recovery 
Index, Earthquakes, GIS

The Power of Communities in Coping with Natural 
Disasters: The Case of El Morro, Chile
MORENO, Jenny
University of Nottingham, United Kingdom
Presenting author: MORENO, Jenny
jennyandream@gmail.com
In 2010, a magnitude 8.8 earthquake and tsunami struck Chile. 
Coastal areas were particularly affected by the disaster; fishing 
villages were completely destroyed and many people were 
injured and killed by the tsunami. However, exceptionally, 
only one fishing village entirely survived the tsunami impact 
in the Talcahuano region. This is the case of the El Morro 
community, which despite its boats and houses being swept 
away by the destructive waves, suffered no deaths. This 
community, considered the most successful experience in 
effectively coping with the disaster in the country, is the 
case study to be analysed in this paper. The objective of 
this paper is to examine the resilience capacities that were 
crucial to the survival and recovery of the community. The 
results of an ethnographic investigation conducted during 6 
months in El Morro show that social capacities, including 
participation, leadership, cooperation, social networks, trust, 
sense of community, place attachment, and local knowledge 
were essential for recovering and positively dealing with the 
event. The El Morro case study revealed that communities 
have the power to activate internal resources and capacities 
to cope with natural disasters. These findings could be useful 
for designing effective disaster risk reduction programmes 
and promoting community resilience in Chile and in other 
developing countries.

Keywords: community resilience, earthquake, capacities, 
Chile.
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Keywords: environmental risk assessment, gas pipeline, 
land unite

Session 06: Governance 
Challenges and Emerging Risks
29/08/16 • 13:30-15:00 • Room: Schwarzhorn

Exploring the Future of Resilience and Mitigation 
to Better Plan for Disaster Risk Reduction.
RIDDELL, Graeme Angus (1,2); VAN DELDEN, Hedwig 
(1,2); MAIER, Holger Robert (1); ZECCHIN, Aaron Carlo 
(1); NEWMAN, Jeffrey Peter (1); DANDY, Graeme Clyde 
(1)
1: The University of Adelaide, Australia; 2: Research Institute for 
Knowledge Systems (RIKS), The Netherlands
Presenting author: RIDDELL, Graeme Angus
graeme.riddell@adelaide.edu.au
Characterising disaster risk involves a complex interaction 
of physical and social sciences, which makes planning for 
its reduction significantly challenging. With the impacts 
of disasters apparent on many fronts, the need to take on 
this challenge is great, regardless of the complexities and 
uncertainties involved. A common approach to dealing 
with problems with great uncertainty and complexity is 
participatory development and application of exploratory 
scenarios.

This is generally done by looking at the greatest drivers for 
change and creating plausible futures, constructed by looking 
at how these drivers would influence common factors of 
society, such as demographics, economics, and politics. The 
value of integrating this approach to policy development 
and assessment is often questioned, given that only generic 
factors of change can be considered. However, our research 
introduces a new approach that improves the applicability of 
scenarios to policy development and assessment by involving 
policy-makers in creating futures based on specific policy 
factors allowing for better understanding and subsequent 
reduction in risk.

The approach was applied to Adelaide, South Australia, 
where policy-makers proposed disaster risk reduction (DRR) 
policy responses for now and into the future, showing a focus 
on mitigation policies and programs, as well as developing 
community resilience. Based on this input, scenarios were 
developed for 2050 to cover varying challenges to the 
design and implementation of mitigation activities and the 
development of resilience, such as institutional culture and 
perception, social cohesion, infrastructure, and risk/hazard 
understanding.

This resulted in five scenarios based on these challenges, 
and designed to test the effectiveness of approaches to DRR. 
These scenarios were quantified and modelled spatially, 
allowing policy-makers to see outputs of land use change 
and how disaster (flooding, earthquake, bushfire, coastal 
inundation) risk changed under different scenarios. This 
allowed for a greater understanding of future DRR challenges 
and subsequently better planning responses.

Keywords: Exploratory scenarios, DRR policies, 
stakeholder engagement, future uncertainty

of them suggest how and by which mechanism the concept of 
disaster resilience can be conceptualized.

The starting point for conceptualizing the concept of 
disaster resilience is performed through the development 
of measurement and benchmarking tools for better 
understanding of factors that contribute to resilience and the 
effectiveness of interventions to sustain it. Constructing a 
valid set of composite indicators has been addressed to fulfill 
this task in the literature. While the predominant approach 
in constructing composite indicators has been the deductive 
approach, using an inductive methodology, this study presents 
a place-based measurement of disaster resilience that is both 
conceptually and theoretically sound and easy enough to use 
in a risk planning context.

The 368 urban neighborhoods (within 22 urban regions) 
of Tehran City were utilized as the study unit for better 
understanding of the inherent resilience and its multi scale 
patterns in the study areas. Neighborhoods in the Center and 
Sought of the city have the least inherent resilience, while 
neighborhoods in the North, Northwest, and Midwest contain 
the most resilience.

Keywords: Disaster Resilience, Conceptualization, 
Composite indicators, Tehran

Zoning of Gas Pipeline Environmental Risk 
Assessment in Various Land Unit, Case Study: Gas 
pipeline in Lorestan Province in Iran
KHALEGHIAN, Maryam (1); DANEHKAR, Afshin (2); 
SHALAMZARI, Nasim (3)
1: PhD student of Environment, Dept of environment and Energy, 
Islamic Azad university, NIGC company; 2: Associat Prof, Faculty 
of Natural Resources, University of tehran; 3: PhD student of 
Environment, Dept of environment and Energy, Islamic Azad 
university
Presenting author: KHALEGHIAN, Maryam
mkhaleghian2@gmail.com
Risk assessment is considered a logical method for evaluation 
of threats and their possible impacts on people, substances, 
equipment and environment. Oil and gas pipelining projects 
could have substantial impacts on factors like cultural traits, 
residential lands, tribes, biological diversity, vegetation 
coverage, watersheds, wildlife habitats and virgin lands. In 
this study, different risks were analyzed for each land unit 
in addition to environmental risk assessment within an area 
with 200 m radius from the pipeline by use of indexing and 
GIS method. Three different land units were identified after 
considering all parameters in this area. Distribution of risks 
in these units shows more important and higher degree of risk 
in those units with presence of higher environmental threats. 
Moderate risk (score 4) could be seen in all three units with 
third (high risk), second (moderate risk) and first unit (low 
risk) in descending order considering the vastness of each 
area. High risk (score 3) could be seen only in first and second 
units while not been spotted in third unit which means that in 
risk evaluations and measuring their amounts of threats all 
units need to be considered at the same time. Low risk (score 
8) exists in second and third units while very low risk (score 
9) been seen only in second unit. Unit 2 is considered the only 
unit which includes all 4 types of risk and moderate risk is the 
only category that could be found in all different land units.
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The novelty of the issue, the uncertainty about it and how 
it could develop, as well as the difficulty to understand the 
interconnection between opportunities and risk implies that 
conventional analytical frameworks are of limited value and 
there is a need to link risk management to other managerial 
methods to make relevant decisions.

IRGC’s guidelines for emerging risk governance (available 
on https://www.irgc.org/publications/core-concepts-of-
risk-governance/) help organisations deal proactively with 
emerging issues. They combine strategic and managerial 
objectives, needs and constraints, with insights from 
scientists and scholars, who develop concepts and tools for 
understanding and dealing with emerging risks. The guidelines 
include suggestions to engage in horizon scanning and futures 
studies, to generate flexible and adaptable management 
options, to determine specific intervention points, to develop 
dynamic capabilities, to link with innovation management 
and to refine decision-making in situations of uncertainty.

The results of these reflections and the guidelines will be 
presented with particular emphasis on the following aspects:

• The key role of foresight in emerging risks governance 
so as to develop proactive capabilities of organisations 
in environments experiencing increasingly faster pace of 
evolution;

• The need to link emerging risks governance with strategic 
decision-making in order to ensure that risk taking and 
mitigation decisions align with the organisation’s overall 
development strategy, and that necessary cultural and 
paradigms shifts in the organization are diffused and accepted;

• The predominant role of an emerging risks conductor within 
the organisation to lead the process.

Keywords: risk governance, emerging risks, guidelines

Global Environmental Risk and its Governance 
Consilience Mode
PEIJUN, Shi; XIAOBIN, Hu; MING, Wang; TAO, Ye; XU, 
Yang
Beijing Normal University, China, People’s Republic of
Presenting author: PEIJUN, Shi
spj@bnu.edu.cn
Environmental risk is one of the five global major risks. 
The present article presents the spatial pattern of major 
environmental risk (in terms of climate disasters) of the world 
at medium-resolution, and ranks all countries and regions. 
The result indicates that the most populated countries (China 
and India) and major economies (United States, China, and 
Japan) are of the highest environmental risks. Environmental 
risk is a type of complicated risk. Coping with environment 
risks requires to develop the consilience mode, by deeply 
involving the government, enterprises, communities and 
families to achieve consensus of wills and coordination of 
actions (“Ning Xin Ju Li” in Chinese saying), and thorough 
understanding of the integrated multi-element disaster 
system consisting of hazard, environment and exposed units. 
The consilience mode is a synthesis of multi-scale adaptation 
(global, regional, country and local), multi-process mitigation 
(prevention, relief, response and relocation), and multi-
measure prevention structural, non-structural, and integrated 
structural and non-structural. Simulation results confirm 

Risk Reduction or Redistribution and 
Exacerbation, An Exploration of Barriers to Urban 
Flood Risk Governance in an Era of Climate 
Change
VU, Canh Toan (1,2); POWELL, Neil (1); SMITH, Tim (1)
1: Sustainability Research Centre, University of the Sunshine Coast, 
Australia; 2: National Institute for Science and Technology Policy 
and Strategy Studies, Ministry of Science and Technology of Vietnam
Presenting author: VU, Canh Toan
vucanhtoan.env@gmail.com
Making decision to address urban flooding is highly 
challenging due to the magnified uncertainties and 
controversies attributed to climate change and rapid 
urbanisation. Despite substantial academic and practical 
endeavour in this field, uncertainty and controversy are 
rarely considered in urban flood risk governance praxis. In 
many cases, the traditional predict-then-act approach is still 
implemented, often without a cognisance of its qualitative 
impact, and the inequities that tend to be reproduced between 
different groups of stakeholders.

This study has examined the barriers of integrating a 
consideration of uncertainty in flood risk governance 
practices and, more importantly, the fundamental reasons for 
the emergence and persistence of these barriers by drawing 
on the evidence from Quy Nhon city in Vietnam. It employs 
a qualitative case study approach and relies on data collected 
from semi-structured interview, documents review and 
observation. Data collection and analysis is supported by a 
barrier framework and guided by the adaptive governance 
and resilience theories.

Our findings suggest that while the poor integration of 
uncertainty and controversy can be partly attributed to so 
called official explanations, insufficient financial resources, 
appropriate information, capacity and poor regulatory 
frameworks, the most fundamental barriers are rooted in the 
lack of responsibility and accountability resulted from the 
unclear and overlapping political structures and the distortion 
of the existing legal rules by small groups of high level decision 
makers and also private companies. As a result, flood risk is 
often exacerbated and/or redistributed instead of reduced. 
These findings imply that any attempt to improve urban flood 
risk governance need to move beyond the assumption that 
better scientific information, capacity, financial resources and 
regulation will lead to better decision outcomes and focus 
more on fundamental drivers of decision-making process 
especially the institutional and political aspects.

Keywords: barrier, urban flood, risk governance, 
uncertainty, controversy, climate change

IRGC Guidelines for Emerging Risk Governance
FLORIN, Marie-Valentine (1); MAZRI, Chabane (2)
1: EPFL, Switzerland; 2: INERIS, France
Presenting author: FLORIN, Marie-Valentine
marie-valentine.florin@epfl.ch
IRGC defines as “emerging” a risk that is new, or a familiar 
risk in a new or unfamiliar context or under new context 
conditions (re-emerging). Emerging risks are issues that 
are perceived to be potentially significant but which may 
not be fully understood and assessed, thus not allowing 
risk management options to be developed with confidence. 
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into account in their interventions.

The Resolution on “Ethical principles relating to disaster risk 
reduction and contributing to people’s resilience to disasters”, 
is the basis for the current EUR-OPA work programme on 
“Migrants, asylum seekers and refugees in the context of 
major risks prevention and management”. This project will 
be concluded by a Final Conference, organised in Lisbon 
on 14 October 2016. The results will be presented: a survey 
of current developments in Europe on migrants, asylum 
seekers and refugees in the context of major risks prevention 
and management, a compilation of promising practices, 
guidelines for action and a declaration with recommendations 
for action across Europe will be discussed; these documents 
will be formally adopted at the 13th Ministerial Session of 
the European and Mediterranean Major Hazards Agreement 
in Lisbon on 26 October 2016. Discussions at the Conference 
will focus on how to take forward initiatives in this field in 
order to improve the quality of services designed to support 
migrants, asylum seekers and refugees who are confronted 
with emergencies or disaster risk.

Migration is predominantly an urban issue, since towns and 
cities are the main destination for migrants, refugees and 
asylum seekers.

The results of this project will be a contribution to The Sendai 
Framework for Disaster Risk Reduction 2015-2030.

Keywords: migrants, refugees, risk management

Migrants in Emergency Situations: Linking 
Disability and Migration Issues
SIMON, Jean-Luc
Disabled Peoples’ International Europe, France
Presenting author: SIMON, Jean-Luc 
For the people with severe physical or mental restrictions 
due disabilities, diseases or the grand age, to emigrate from 
their living place after a disaster or to protect themselves 
from threats or to escape from war zones isn’t an option. A 
majority of them have no other choice than those of survive 
without their attendants, and It is easy to imagine that it is 
an actual reality for a lot of people with disabilities in Syria, 
Iraq, Libya, Ukraine and in all the war zones as it was the 
case in the French psychiatric hospitals during the German 
occupation of World War II. For those ones, the only option 
is the end of the conflict and in the hands of the politicians.

In addition, because refugees from the war zones are in 
majority physically, emotionally, and mentally disabled due 
the traumas they lived, the UN Convention on the Rights of 
People with Disabilities becomes a standard and needs to be 
known and systematically implemented.

With a living presentation of some portraits and of several 
experiences of individual supports for migrants, asylum 
seekers and refugees with disabilities, we will emphasize 
the main barriers and benefits of their resettlement in a new 
country.

that the consilience mode for integrated risk governance can 
substantially improve the efficiency and benefit of disaster 
prevention and mitigation resources use.

Keywords: environmental risk, integrated risk governance, 
consilience mode, spatial pattern, world

The Next Frontier of Behavioural Risk 
Management in “Tough Guy, Macho” 
Organizations
DOBRA, Alexandra
University of Warwick
Presenting author: DOBRA, Alexandra
a.dobra@cantab.net
Enforcement data for 2015, across the main financial centres, 
confirms that the financial services industry continues to face 
non-compliant behaviour. As such, organizational practices 
are often loosely coupled to or decoupled from regulatory 
requirements, enforcement actions and organizational control 
systems. Why’s that? The present paper assesses the role 
that the formal-informal organizational culture asymmetry 
plays in explaining compliance dynamics. First, it develops 
a typology of compliance practices derived from the nexus 
between the degree of external risk and the degree of informal 
organizational culture pervasiveness. Second, it presents 
an organizational managerial practice solution, composed 
by a series of tools, for reducing the formal-informal 
organizational culture asymmetry.

Keywords: Financial Regulation; Ethics; Investment Bank

Session 07: Migrants, Asylum 
Seekers and Refugees in the 
Context of Major Risks and 
Prevention and Management
29/08/16 • 13:30-15:00 • Room: Sertig

 Migrants, Asylum Seekers and Refugees in the 
Context of Major Risks and Prevention and 
Management
FUHRER, Mechthilde
European and Mediterranean Major Hazards Agreement (EUR-
OPA), France
Presenting author: FUHRER, Mechthilde
mechthilde.fuhrer@coe.int
Through its EUR-OPA Major Hazards Agreement, the Council 
of Europe is promoting inclusive disaster risk reduction for 
migrants, asylum seekers and refugees in its member States 
through the promotion of adequate policies, the sharing of 
expertise, the organisation of training programmes and the 
promotion of promising practices.

International population movements present a present and 
future challenge to the reduction of vulnerability. Disaster 
risk management policy and practice will have to adjust to 
the much greater mobility of people, and the increasingly 
complex relationship between risk and mobility. Many 
agencies seem to be responding to situations instead of 
anticipating them. Civil protection organisations need to take 
the specific needs of migrants, asylum seekers and refugees 
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the importance of harnessing technology and methods such as 
crowd-sourcing for improving risk assessment, enabling the 
collection of data, and reaching people quickly with alerts, 
warnings and preparedness messages. Canada, together with 
its US partners, has been exploring the opportunities of social 
media and collaboration with digital volunteers for building 
disaster resilience.

In 2014 Defence Research and Development Canada’s 
Centre for Security Science (DRDC CSS) partnered with 
the US Department of Homeland Security (DHS) Science 
and Technology Directorate (S&T) in the development 
of an experiment designed to test how social media aided 
collaboration can improve disaster recovery outcomes. 
The experiment took place in November 2014 as a part of 
the third Canada–US Resilience Experiment (CAUSE), 
which is an experiment series that focuses on situational 
awareness interoperability. The experiment demonstrated 
how integration of non-traditional resources, including 
crowd-sourced information, open technologies, and digital 
volunteers can augment traditional disaster management and 
enhance cross-border disaster resilience.

Following the successes of the experiment, the next 
installment of the series (CAUSE IV), scheduled to take place 
in April 2016, aims to build on the findings of CAUSE III to 
further explore emerging operational technologies, citizen 
engagement and mutual aid between the two countries. This 
paper will describe the results of the experiment series and 
Canadian efforts to facilitate effective information exchange 
between disaster management officials, digital volunteers 
as well as the public at large, so as to enable enhanced 
situational awareness and resilience, both at the community 
and the national levels.

Keywords: social media, digital volunteers, humanitarian 
technology

Research ‘Down Under’: How Natural Hazards 
Research Contributes to a More Resilient New 
Zealand
BRACKLEY, Hannah (1); BERRYMAN, Kelvin (2); 
PINAL, Catherine (1)
1: Natural Hazards Research Platform; 2: GNS Science
Presenting author: BRACKLEY, Hannah
h.brackley@gns.cri.nz
New Zealand’s Natural Hazards Research Platform (Platform) 
is a consortium of Government-funded science providers 
dedicated to applying research knowledge for national benefit, 
with the overall aim of contributing to improved economic, 
infrastructural and social resilience to natural hazards. The 
Platform is obligated to provide the best science advice 
possible in the national interest, and research is aligned with 
the strategies of relevant Government agencies. The National 
Civil Defence Emergency Management Strategy provides the 
overarching strategic direction for the Platform. This strategy 
articulates the Crown’s vision for a ‘Resilient New Zealand: 
communities understanding and managing their hazards’.

A particular strength of the Platform is its fostering of strong 
relationships between end-users and research teams, thereby 
encouraging research needs to be identified by and with 
the end-users and research outputs developed to be useful, 
useable and used. By taking this approach, outcomes from the 

About: Disabled Peoples International (DPI) is a Human 
rights organization committed to the protection of the rights 
of people with disabilities and the promotion of their full 
and equal participation in society. Established in 1981, 
DPI is represented through active membership of national 
organizations of disabled people in over 130 countries.

Linkages in Disasters: A Perspective on Migrants 
Inclusivity in Disaster Risk Reduction
ROBLES, Lisette Robles; ICHINOSE, Tomohiro
Keio University, Japan
Presenting author: ROBLES, Lisette Robles
liset19@sfc.keio.ac.jp
Recent researches observed that certain groups in society are 
more prone than others to damages, losses, and sufferings in 
the context of hazards. Migrants are among the vulnerable 
populations during disasters. Over the changing times and 
evolving mobility of people, migrants emerge as a significant 
consideration in the area of disaster risk reduction. The 3rd 
UNISDR World Conference on Disaster Risk Reduction 
(WCDRR) in Sendai City, acknowledged migrants as 
essential stakeholders in reducing disaster risks. This paper 
particularly explores and analyses the migrants’ social capital 
in facing and recovering from disasters. It primarily assumes 
that the available forms of connections (bonding, bridging and 
linking) inherent to migrants had a substantial contribution 
to their disaster response and recovery. The paper assessed 
the various forms of linkages available to migrants during 
disasters, focusing on the case of foreign residents during 
the 2011 Great East Japan Earthquake. Using combined 
detailed interviews and discussions, literature reviews and 
examinations of prefectural capital websites, the study 
conclude that: (1) Linking social capital functions as agents of 
distributive and procedural justice, and (2) Migrant inclusivity 
should not be limited to disaster mitigation and response but 
should include pre-disaster community involvement. This 
study reflects on the significance and challenges of enhancing 
migrants’ social capital to facilitate more inclusive disaster 
risk reduction programs.

Keywords: linking social capital, migrants, Great East 
Japan Earthquake, distributive justice, procedural justice

Session 08: Effective Risk and 
Crisis Communication
29/08/16 • 13:30-15:00 • Room: Flüela

Using Social Media and Digital Volunteers for 
Building Cross-border Disaster Resilience
KAMINSKA, Kate
Defence Research and Development Canada
Presenting author: KAMINSKA, Kate
kate.kaminska@forces.gc.ca
The Sendai Framework for Disaster Risk Reduction 
adopted by many countries, including Canada, explicitly 
highlights the use of social media and the involvement of 
non-state stakeholders (including civil society, volunteers, 
and community based organizations) as enabling the four 
priorities for action. Furthermore, the UNISDR Science and 
Technology Conference, held in January 2016, underscored 
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These findings indicate a gap between the information 
sources, where there is little about preparedness measures 
and citizens needing this information to better prepare 
themselves. These findings should be considered for 
designing a better risk communication.

Keywords: Disasters, risk communication, media, 
earthquakes, Turkey

A Study of Iran’s Crisis Managers Point of Views 
Regarding Interaction with the Media in Disaster 
Management
MEMARI, Simin
IAU (Iran Azad University), Iran, Islamic Republic of
Presenting author: MEMARI, Simin
simin_memari@yahoo.com
Nowadays, natural and man-made disasters and crisis are 
the most widespread concerns of mankind, and it is both 
inevitable and necessary to try to create favorable conditions 
for co-existing with them and also mitigating their effects.

At the time being, huge efforts are being made at international 
level for risk prevention and mitigation of natural disasters. 
This research can result in better introduction and 
presentation of a constructive and effective working relation 
between crisis management leaders and the media in general 
at the time of unexpected occurrences.

This research can help program decisive actions for 
addressing risk-mitigation and effective policy making for 
disaster management, ensuring stability and favorable public 
opinion.

The following research is based on studying the viewpoints 
and opinion of 40 managers in the provincial offices and 
headquarters of the Iranian Disaster Response Organization, 
collected through a questionnaire. Statistical analysis clearly 
indicates that from the viewpoint of these managers, the 
major role of media in disaster response management can 
be alerting and informing the public in regard to disaster 
response management topics. The outcomes of this research 
can help in better programming of risk-mitigation measures 
and effective policy making for disaster management, 
ensuring stability and favorable public opinion.

Also introduced in this study are topics such as the presence 
of media leaders in disaster management decision-making 
process, providing specialized training for media experts, 
defining effective measures for establishing better relations 
between leaders of the media and disaster response managers, 
training experts familiar with disaster response and the 
media for content generation, and utilization of the records 
of previous disasters.

Keywords: Media, Crisis, Disater Managment, Natural 
Events, Risk Reduction

Multimedia Atlases of SEISMO-MATRICES and 
SEISMO-SHAPE GAME
CIUFFI, Filippo
intraVidére - Science and Art between Historic Memory and Digital 
Futures, Italy
Presenting author: CIUFFI, Filippo
ciuffi@intravidere.com

research undertaken and the capabilities developed through 
the Platform link clearly with key needs identified in national 
and regional disaster risk reduction and resilience strategies.

Several case studies will be presented to demonstrate the 
effectiveness of the Platform’s approach to undertaking 
research. These include volcanic hazard and impact 
assessments, multi-hazard risk assessments, and social 
science projects. The research has been undertaken for a 
range of stakeholder sectors including central government, 
local government, Civil Defence, insurance companies 
and reinsurers. As well as informing risk reduction and 
preparedness for future events, some of this research was 
undertaken immediately following the 2010-11 Canterbury 
Earthquakes and has informed the recovery process.

The Platform is the national committee for the UNISDR 
IRDR in New Zealand. Natural hazards research undertaken 
through the Platform contributes to the vision of a ‘Resilient 
New Zealand: communities understanding and managing 
their hazards’, and also the nation’s commitment to the 
Sendai Framework for Disaster Risk Reduction.

Keywords: Natural hazards, Research, National resilience

The Role of the Media in Risk Communication
TEKELI-YESIL, Sidika; KARA, Melike
Hacettepe University Institute of Public Health, Turkey
Presenting author: TEKELI-YESIL, Sidika
sidikatekeli@hotmail.com
Disasters affect communities in various economic and social 
ways. Individuals can reduce the impact of hazards and protect 
themselves, their families and homes by taking measures. 
However, people in both developing and developed countries 
often fail to adopt them. A successful risk communication 
could contribute to solve this problem. Media is one of 
the actors in risk communication and the leading source 
of information for people. Despite the expectations media 
has a limited role in risk communication regarding disaster 
preparedness. With this study we would like to understand 
how earthquakes and earthquake preparedness are depicted 
in the media in Turkey.

A content analysis of six newspapers in Turkey was 
conducted. Five most circulating daily newspapers were 
searched for the news about earthquakes between 1996 and 
2014. An additional daily newspaper was added to search as 
an example of opinion journalism. The content and frequency 
of news regarding earthquakes of these six newspapers were 
reported. The 1999 earthquakes in the Marmara region has 
been considered as the milestone in disaster management in 
Turkey. The selected time period covers the before and after 
periods around the milestone. To ensure the quality of findings 
the search was done manually at the National Library.

In total 16,193 news about earthquakes were examined. 
Among them news regarding earthquake preparedness had 
the smallest proportion. Preparedness news gained some 
increase following the 1999 Marmara earthquake but still 
here is little about preparedness measures. Following major 
earthquakes the number of news were increased. The years 
1999 (Marmara Earthquake) and 2011 (Van Earthquake) 
have the most number of news about earthquakes.
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Capacity Building in Disaster Risk Reduction 
Through Utilization of Social Networks in Tehran
SADEGHI, Ahmad; RADNIA, Ramin; VAZIRPOUR, 
Shabbou; PENHANI, Davod
Tehran Disaster Mitigation and Management Organization 
(TDMMO), Iran, Islamic Republic of
Presenting author: SADEGHI, Ahmad
sadeghiah50@gmail.com
Global experiences demonstrate that capacity building for 
increasing preparedness and reducing risks through enhancing 
public awareness, knowledge transfer and information 
dissemination will lead to improvement of people’s attitude 
and reaction toward occurrence of disasters. In Tehran, located 
on an earthquake prone area with many active faults and with 
existence of population over eight million residing in the 
City, occurrence of an earthquake can make a disaster a very 
complicated problem. Therefore, considering public opinion 
and communication with citizens prior and after occurrence 
of disasters by making use of social media and networks can 
reduce risks and impacts of disasters and increase public 
awareness which is of great importance in Tehran.

Social media has re-defined communication all over the 
world. Text messaging, the internet and social networking 
sites have made it possible for people to communicate 
anywhere, any time and in any situation. It is an efficient 
and easy way to keep in touch and transfer information and 
produce messages, particularly in a time of disasters. But, 
this should be taken into account that capacities should be 
improved and prepared prior to occurrence of disaster.

In line with this, Tehran Disaster Mitigation and Management 
Organization (TDMMO) managed to improve public 
awareness by making use of existing media capacities and 
utilization of modern technologies with the aim to produce 
meaningful, accurate, effective and useful information and 
to disseminate this information properly in order to manage 
natural disasters effectively in Tehran.

Through enhancing systems of communication, social media 
may increase the ability to prepare for, respond to, and 
recover from events that threaten people and infrastructure. 
Throughout this article, you will find out more on this 
issue and understand what Tehran Disaster Mitigation and 
Management Organization (TDMMO) has been done in this 
regard.

Keywords: Social Media, DRR

Session 09: Getting Ready - 
Emergency Planning
29/08/16 • 18:00-19:30 • Room: Seehorn

Development & Application of Ichi-Nichi-Mae 
Project for Disaster Awareness: If You Were Back 
One Day before the Disaster, What Would You Do?
NISHIKAWA, Satoru (1); SASHIDA, Tomohisa (2); 
IKEGAMI, Mikiko (3); KAGIYA, Hajime (4); SUZUKI, 
Noriko (1); NAKAGAWA, Kazuyuki (5)
1: Japan Center for Area Development Research, Japan; 2: Tokio 
Marine & Nichido Risk Consulting Co. Ltd, Japan; 3: Tokyo Young 
Women’s Christian Association, Japan; 4: Atomi University, Japan; 
5: Jiji Press, Japan

“Unthinkable Tools” for Transferring Knowledge from 
Science into Practical Application

A1) Summarized are approaches, stages, algorithms and 
discoveries developed within a forefront research-project 
focused on creating new concepts for earthquake-forecasting 
models, opening new ways for seismic prevention and 
reduction of vulnerability.

A2) The basic conceptual innovation revolutionizes the usual 
approaches according to which the analysis of historical 
earthquakes is carried out only from a statistical point of view.

A3) Conversely, studying a historical earthquake catalogue 
means to organize “intelligent synapses” within and among 
all the different multi-thematic aspects of the historical 
memory.

SEISMO-MATRICES

• Process Innovation: Integration among environmental-
geotechnics, multi-spectral satellite image processing and 
discovering of “invisible data” within historical memory, 
earthquake chronicles and oral memory banks .

• Goals: Interaction among earthquakes, water-bodies, 
hydrogeological issues and geotechnical aspects. Correlation 
among different earthquakes, distant both in time and in 
space.

• Methods: Selected historical works and earthquake 
chronicles are digitized, by designing algorithms for 
extracting from digitized texts new information already 
existing but “invisible”. Classes and groups of “invisible 
information” generated are merged together into the 
designed basic matrices: Combination of mathematical-
classification procedures and matrix-analysis-techniques 
are designed for processing the mentioned matrices with the 
related algorithms. The results generated are grouped again 
into a Seismo-General Matrix to be further processed all 
together. Dissemination – Multimedia Seismo-Atlases are 
designed and implemented for showing dynamic sequences 
of innovative results and new knowledge generated: ready for 
practical application.

SEISMO-SHAPE GAME

• Goals: Implementing “educational and social programs” 
for checking seismic vulnerability of schools and of cultural 
heritage.

• Methods: The copyrighted BUILDING’s SEISMO-SHAPE 
GAME (applicable to any built-up area) is based on the 
construction of urban earthquake vulnerability matrices, 
through different processing-stages of data collected, 
prevalently, by remote sensing integrated analyses.

• Dissemination: The “playfulness” of the programs will excite 
and involve students and members of cultural associations, 
thanks to the SEISMO-SHAPE GAME: enjoyable and 
innovative game for young people.

Keywords: seismic, gamification, methodology
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to crisis response than with regard to the identification and 
assessment of risks ahead of an event. While some cities have 
elaborate and institutionalized systems of risk assessment in 
place, measures in this area in other cities are rather in their 
infancy. Diversity also exists with regard to how well cities 
are integrated into the multi-level policy-making in the Swiss 
federal system.

Keywords: urban resilience, extreme events, civil protection, 
Switzerland, disaster risk management

Societal Acceptance of Unnecessary Evacuation
MCCAUGHEY, Jamie W (1,2); MUNDZIR, Ibnu 
(3); PATT, Anthony (2); ROSEMARY, Rizanna (3,4); 
SAFRINA, Lely (3,5); MAHDI, Saiful (3,6); DALY, Patrick 
(1)
1: Earth Observatory of Singapore, Nanyang Technological 
University; 2: Climate Policy Group, ETH Zürich; 3: International 
Centre for Aceh and Indian Ocean Studies, Aceh, Indonesia; 4: 
Communication Department, Syiah Kuala University, Banda Aceh, 
Indonesia Presenting author: MCCAUGHEY, Jamie W
jmccaughey@ntu.edu.sg
Uncertainties in forecasting extreme events force an 
unavoidable trade-off between false alarms and misses. 
The appropriate balance depends on the level of societal 
acceptance of unnecessary evacuations, but there has been 
little empirical data on this. Intuitively it may seem that an 
unnecessary evacuation would make people less likely to 
evacuate again in the future, but our study finds no support 
for this intuition. Using new quantitative (n=800) and 
qualitative evidence, we examine individual- and household-
level evacuation decisions in response to the strong 11-Apr-
2012 earthquake in Aceh, Indonesia.

This earthquake did not produce a tsunami, but the population 
had previously experienced the devastating 2004 tsunami. 
In our sample, most (85%) people evacuated in the 2012 
earthquake, and nearly all (95%) say they would evacuate 
again if a similar earthquake happened in the future. Decisions 
and intentions to evacuate were associated with level of fear 
at the time of the 2012 earthquake and symptoms of mental 
trauma from the 2004 tsunami. These findings suggest that 
the appropriate balance between false alarms and misses may 
be highly context-specific. Investigating this in each context 
would make an important contribution to the effectiveness of 
early-warning systems.

Keywords: early warning, evacuation, natural hazards, 
tsunami, Aceh

Evaluation Competent Disaster Nurse in Saudi 
Arabia Against International Disaster Standards 
(Dual United Nations and United States 
Framework)
BANAJAH, Samah Mahmoud; GORMLEY, Kevin; 
ROGERS, Katherine M.
Queen’s University Belfast, King Saud University, Saudi Commission 
for health specialities
Presenting author: BANAJAH, Samah Mahmoud
samah-banajah@hotmail.com

Presenting author: NISHIKAWA, Satoru
nishikawa@jcadr.or.jp
Raising public awareness against disasters is one of the 
main pillars of disaster reduction policy in Japan. Numerous 
educational materials have been developed to raise public 
awareness on disasters. However it has been often the case 
that these materials are not seriously accepted by adults and 
have not lead to preventive action. To address this issue, we 
have developed a new program; ‘Ichi-Nichi-Mae (the Day 
before the Disaster Hit) Project’ for Disaster Awareness. This 
program interviews people who have been seriously affected 
by a major disaster, by posing the question ‘What would you 
do if you were back the day before the disaster?’, and edits 
the most impressive personal short stories which give clues 
for future preventive action. The interviews cover a wide 
variety of adults who experienced disasters, from housewives 
to small business owners and large enterprise employees, 
male and female, young and old. They will tell their regrets, 
reflections, sincere lessons learnt, and how they would 
prepare better for a safer future. Wide varieties of disasters, 
typhoons, floods, tornadoes, earthquakes, tsunamis, volcanic 
eruptions, snowfall, etc. are covered. These interviews 
are compiled as short stories 200 to 600 words length and 
added indicative illustrations. Approximately 900 stories are 
complied to date. These stories have been used for disaster 
awareness seminars and have proven to be effective, since 
the real stories make participants feel that it may happen 
to them. The wide variety of the interviewees enable the 
participants of such seminars to find stories which they feel 
quite similar to their current lifestyle. The methodology 
of this project is published on the Cabinet Office Disaster 
Management website and is voluntarily applied by various 
communities. This methodology is applied for interviewing 
mayors of disaster affected municipalities and have proven to 
be effective for changing mindsets of inexperienced mayors.

Keywords: public awareness, lessons learnt, disaster 
ethnography, culture of prevention, interview

Preventing and Managing Large-Scale Disasters in 
Swiss Cities
MADUZ, Linda; ROTH, Florian; PRIOR, Tim
ETH Zürich, Switzerland
Presenting author: ROTH, Florian
roth@sipo.gess.ethz.ch
Although Switzerland’s civil protection system is recognized 
as very efficient, its exposure to unexpected and extreme 
events is largely untested. Urban areas, where population 
and infrastructure are concentrated, are considered to be 
especially vulnerable. The country’s continuing urbanization 
and high population density in potential hazard risk areas 
highlight the need to develop systematic preparedness and 
response procedures for extreme events that would have 
consequences not only for the cities themselves, but for the 
country as a whole. The study aims to assess the current state 
of Switzerland’s disaster management at the city level. The 
empirical basis of the study consists of interviews conducted 
with city risk managers on their current risk assessments, 
planned countermeasures, and collaboration efforts with other 
actors, including partners from higher political levels and 
the private sector. Preliminary results from the study reveal 
that Swiss cities are organized more similarly with regard 
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and after the war through the efforts of librarians in tandem 
with the Allied military forces, particularly the so-called 
“Monuments Men,” serves as a reminder that the protection 
of world cultural heritage in time of war or conflict is not the 
responsibility of a single person or group, but rather, a group 
effort supported by policy and active participation of political 
and institutional leaders.

This presentation aims to address the practice of current 
disaster management. To that end it presents the cases of 
several archives impacted by the Nazi occupation, and 
the creative strategies implemented for their preservation 
through the collaboration of archivists, ordinary citizens 
and the military. While these strategies were both intuitive 
and highly effective, their particular colleague of archivists’ 
ingenuity and military intervention has been overlooked in 
contemporary disaster management.

Keywords: war    WWII  prevention newtwork  disaster  
Middle East

Mobile Satellite Communications ─ Disaster and 
Crisis Management
BHARTI, Ashok Kumar
Inmarsat Ltd, India
Presenting author: BHARTI, Ashok Kumar
ashok.bharti@inmarsat.com
The objective of my presentation is to let the international 
community associated with disaster management know that 
the existing solutions like VSAT, satellite phone, etc. are 
not the only options and are also not sufficient to deal with 
situations arising out of the extreme disasters.

Global experience suggests that whenever any hazard strikes, 
first to be razed are terrestrial communication systems. The 
situation at the disaster site becomes physically inaccessible 
and almost not reachable in terms of communication and 
therefore the need to have a complete communication solution 
at the earliest. Variety of disasters happening in different time 
zones, the urgent need is to get connected to the network of 
all the stake holders in the shortest possible time so that they 
can perform their functions as seamlessly as though they 
were working in their offices at their respective HQ.

Modern communication systems currently available that 
provide broadband IP connectivity to first responders in these 
disasters have arrived for commercial use and are portable 
(1 to 2 kg including battery and antenna), global, compatible 
with all off the shelf applications and most reliable.

Availability (anytime anywhere) of commercial, easy to use, 
Ka-band portable (~20 kg) devices with very high bandwidth 
(30-40 Mb/s) at affordable cost will help first responders to 
work almost seamlessly as they were working in their offices 
during normal working conditions.

My goal through this presentation is to make the disaster 
management community aware of the latest developments 
in the field of communications which will act as a force 
multiplier for the first responders on the ground and their 
rescue and coordination efforts will be able to save more 
lives.

Keywords: communication, portable, mobile, anytime, 
anywhere

Saudi Arabia has experienced many catastrophic events, 
particularly flooding, in the west of the country. Recently, 
many events demonstrate the inadequacies of the healthcare 
system in the Kingdom when responding to such disasters, 
with a particular problem being the lack of healthcare workers 
with disaster competencies within a national disaster response 
team in the country. Therefore there is an urgent need to 
develop disaster-competent healthcare personnel by adopting 
standard disaster operation competencies against which the 
readiness of Saudi healthcare workers can be assessed.

Emergency nurses in Saudi Arabia perceive themselves as 
unready to respond effectively to disasters (Althobaity & 
et al, 2015). There is an evidence of poor management in 
health care system effectiveness during disaster reported by 
the media. Especially when the number of victims exceed 
the capabilities of nurses to deal with cases due to lack of 
experience during mass-casualty incidents. This will call for 
urgent need to enhance the effectiveness of disaster response 
qualification particular among nurses in Saudi Arabia.

Saudi Arabia is moving toward framework the emergency 
response system and the nurses are considered the most viable 
healthcare worker based on their existing background to be 
first responders with such disasters. Therefore, the research 
questions are:

1. To what extent are our emergency nurses in Saudi Arabia 
prepared for disaster management?

2. Are our competencies affiliated with an international 
standard competencies?

This is quantitative cross-sectional study utilize the 
instrument which measure the disaster nursing competencies 
developed by Althobaity (2016). The study will measure the 
disaster competency level for an emergency registered nurses 
whose working in two main public hospitals in Jeddah city, 
Saudi Arabia. Then we will compare against an international 
standard for building foundation of disaster nursing 
preparedness for a better response in the Saudi healthcare 
system.

Keywords: disaster response, disaster competencies, 
disaster nursing preparedness

Who Can Save our Cultural Heritage in Time of 
War
MOUSTAFA, Laila
University of Illinois, United States of America
Presenting author: MOUSTAFA, Laila
lhoussei@illinois.edu
The collective efforts of librarians, politicians, scholars and 
ordinary citizens to resist the Third Reich’s broad-scale 
acquisition and destruction of European cultural heritage is 
an object lesson for contemporary disaster management, both 
in its power to remind librarians of the persistence of archival 
looting and destruction as a tactic of cultural dominance and 
to provide models for contemporary practices through which 
such losses can be prevented. The literature on the destruction 
resulting from World War II is vast; However, little, if any, has 
mined its collaborative preservation and recovery strategies 
for practical application to more recent conflicts in countries 
such as Syria, Egypt, Iraq and Mali. Moreover, the sheer 
volume of materials preserved, protected or recovered during 
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Another unique aspect to DRI’s continuity development and 
standardization is how a group of DRI-led volunteers pulled 
industry terminology from multiple reference documents, 
professional glossaries, standards and regulations from 
around the world to create a comprehensive global lexicon. 
Chloe will showcase this useful resource, maintained by 
DRI International in collaboration with a wide number of 
international industry leaders, and describe why it is now the 
industry’s most comprehensive BCM glossary.

Keywords: business continuity, cybersecurity, risk 
management, crisis management, standarization

Organizational Learning from Disastrous Events: 
A Case Study of a Multi-Utility Company Learning 
through 2012 Northern Italy Earthquakes
ZHOU, Shanshan; BATTAGLIA, Massimo
Scuola Superiore Sant’Anna, Italy
Presenting author: ZHOU, Shanshan
shanshanzhou89@gmail.com
The case of the multi-utility company AIMAG handled it’s 
interruptions generated by the Northern Italy Earthquakes 
in 2012 provides a starting point for our exploration of 
how an organization can learn from interruptions. On 
May 20 and May 29, 2012, two major earthquakes of 5.9 
and 5.8 magnitude each hit the Emilia Romagna region. 
AIMAG provides water, gas, waste management and public 
illumination to the area. It had no business continuity plan 
and earthquake was considered a rare event and therefore 
was never taken into consideration by the management. 
With the effort of AIMAG and its external parties, it manged 
the interruptions with an impressive speed and restarted its 
service rapidly after the earthquakes. We are curious to know 
why they were able to manage the interruptions and how 
they managed the interruption. To answer these questions, 
we conducted an case study grounded on 11 interviews with 
top managers and important external stakeholders. We also 
collected archival material about AIMAG and earthquakes to 
triangulate the data.

We find that AIMAG is able to learn through rare events. It 
applied the knowledge learnt from previous emergencies into 
managing the interruption caused by the earthquakes. AIMAG 
was able to generate knowledge during the interruptions, 
retain it, transfer and apply it to the interruptions occurred 
after the earthquakes. AIMAG is capable to do so because 
it has particular environment context and organization 
context. AIMAG has almost all local employees with very 
low turnover rate. Working for AIMAG means working for 
their territory and their homes. AIMAG has a functional 
and flexible organization structure which allows employees 
to make autonomous decision during the interruptions. 
As a company of public ownership which provides utility, 
AIMAG has good relationship and natural ties with local 
entities. Therefore they are more willing to both receive and 
give help.

Keywords: organizational learning, business continuity, 
knowledge creation, knowledge retention, local community

Resource Management Condition in Tehran 
Metropolis (Emergency Operation Centers of 
Tehran District)
SDEGHI, Ahmad (1); NADI, Mohsen (2); 
FARZADBEHTASH, MohammadReza (3)
1: Tehran Municipality, Chief of Tehran Disaster Mitigation and 
Management Organization (TDMMO), Iran, Islamic Republic 
of; 2: Tehran Municipality, Advisor of Chief of Tehran Disaster 
Mitigation and Management Organization (TDMMO), Iran, Islamic 
Republic of; 3: Tehran Municipality, Advisor of Chief of Tehran 
Disaster Mitigation and Management Organization (TDMMO), Art 
University, Iran, Islamic Republic of
Presenting author: FARZADBEHTASH, MohammadReza
farzad.behtash@gmail.com
One of the most important issues in disaster response is 
resource management. It is vital to deliver right materials 
to right person on right time, place and amount. Tehran, 
as the capital of Iran, due to its political, geographical and 
economical conditions, has special condition and also 
exposes different hazards, especially earthquake. Therefore, 
providing special EOCs for Tehran and equipping them in an 
appropriate procedure is necessary. In 2003, building of 120 
facilities of EOCs in 22 districts of Tehran was started and 
after more than ten years, we intend to consider the condition 
of these established EOCs.

In this article, we try to present municipality activities in 
building and equipping EOCs in different districts of Tehran. 
There are three different kinds of EOCs with various roles 
and goals. Each of them contains different equipment and is 
established for a special approach which will be indicated in 
this study.

Keywords: Resource Management, EOCs, Emergency 
Operation, Tehran Metropolis

Session 10: Organizational 
Resilience and Business Risk 
Management
29/08/16 • 18:00-19:30 • Room: Schwarzhorn

Defining Resilience: Trends in Continuity
DEMROVSKY, Chloe
Disaster Recovery Institute International, United States of America
Presenting author: DEMROVSKY, Chloe
cdemrovsky@drii.org
Cyber security, globalization, effective communications 
across industries and countries. The list of challenges 
continues to grow almost exponentially annually. Chloe 
Demrovsky, a respected expert in the continuity industry 
will present her views on these issues as well as providing 
attendees an opportunity to discuss and examine her 
experiences towards events that may impact the industry 
in 2016. Topics will range from the very real and growing 
cyber threat against critical infrastructure to the growing 
challenge of globalization Discussion questions include 
how practitioners around the globe address incremental 
and complex interdependencies between organizations and 
associated emerging risks; which risks exist across borders 
and markets, and how that knowledge can be utilized to gain 
strategic advantage; as well as how clear communication 
is critical to effective continuity and crisis management. 
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Toward Integrative Organizational Risk 
Management: Total Exposure Management
BANASIEWICZ, Andrew
Boston University, United States of America
Presenting author: BANASIEWICZ, Andrew
abanas@bu.edu
Two decades passed since the pioneering work embodied in 
the AS/NZS 4360 Risk Management Standard, and in spite 
of the refinements offered by the subsequent COSO (US) 
and ISO 31000 frameworks, attainment of enterprise-wide 
risk management remains an elusive target for most business 
organizations, as philosophical and practical obstacles 
remain: As used in business context, the scope and practices 
that comprise the domain of ‘risk management’ tend to focus 
on known risks that also exhibit mathematically-estimable 
distributional properties, effectively sidestepping emerging 
and non-estimable threats. Furthermore, different facets of 
the broadly defined organizational risk management efforts 
continue to function as stand-alone, largely independent 
disciplines such as ‘risk management’, ‘business continuity 
planning’, ‘emergency management’, and ‘change 
management’, which clearly impedes development of true 
enterprise-wide risk management efforts. The research 
described here, detailed in the recent book – Total Exposure 
Management: Risk, Resilience, Change – outlines an integrative 
framework the goal of which is to expressly amalgamate the 
now-distinct domains of ‘risk management’, ‘organizational 
resilience’ (itself comprised of ‘business continuity planning’ 
and ‘organizational emergency management’) and ‘change 
management’ into a singular conceptual and management 
structure supported by three core enabling capabilities of 
‘knowledge’, ‘agility’, and ‘communication’. The ultimate 
goal of the Total Exposure Management framework is to 
take a step toward the development of a conceptual blueprint 
enabling and guiding true enterprise-wide threat abatement 
efforts. A key step toward meeting that goal is evolving 
of the currently expense-minimization focused, distinct 
organizational functions of risk management, organizational 
resilience and change management into a singular, integrated 
organizational function focused on competitive advantage.

Keywords: integrative risk management, enterprise risk 
management, risk assessment frameworks, exposure 
management

Qualitative Risk Assessment for Business 
Continuity Management in University
KWON, Jeong Hwan; YOON, Hong Sik; SONG, Moon Su; 
CHO, Min Kyung
Sungkyunkwan University, Korea, Republic of (South Korea)
Presenting author: KWON, Jeong Hwan
iliveoasis@naver.com
2001 World Trade Center 9/11 was sufficient to recognize 
the concept of a business continuity management in the 
organization. Black Swan theory, Nassim Nocholas Taleb 
claimed that events difficult to imagine occur, has been 
proven by the Fukushima nuclear incident just five years.

Korea mainly introduced a Business Continuity Management 
such as IT and financial company and has established a policy 
to introduce business continuity management in small and 
medium-sized businesses and public facilities in accordance 
with the international precedents, such as the government of 

Thailand Business Risk Assessment for Disaster 
Management
THAMARUX, Patcharavadee (1); LEELAWAT, Natt (2); 
MATSUOKA, Masashi (3)
1: Graduate Student, Interdisciplinary Graduate School of 
Science and Engineering,  Tokyo Institute of Technology, Japan; 
2: International Research Institute of Disaster Science, Tohoku 
University  468-1-E305 Aramamaki-Aza Aoba, Aoba-ju, Sendai 980-
0845 Japan; 3: Associate Professor, Department of Architecture and 
Building Engineering, School of Environment and Society, Tokyo 
Institute of Technology, Japan
Presenting author: THAMARUX, Patcharavadee
thamarux.p.aa@m.titech.ac.jp
Because 89% of businesses in Thailand are Small and 
Medium Enterprises (SME), how well those businesses are 
doing impacts to overall country’s GDP highly. The disaster 
events in Thailand had shown that SME in Thailand had yet 
been prepared for disaster well enough. Especially, the great 
flood in 2011 suggested that the SME was affected highly 
and recovered difficulty. With the fact that the number of new 
startups in Thailand is increasing rapidly, it is very important 
that the SME should be able to make the assessment and 
understand their own risk.

This study presents the idea of implementation knowledge 
in disaster management for Thai SME startups both from 
business management integrated with engineering point of 
view. The disaster management is highly important topic for 
supporting Thailand’s economic development with easy-to-
use analysis tools with engineering data for analysis that had 
yet been introduced in Thailand. In order to reduce lost and 
prevent obstacle of development, this study suggests SME 
startups to conduct business with cautions for unexpected 
disaster.

Business Risk Assessment (BRA) system is the useful tool 
that suggests startups what should be considered and how 
much should be considered and invested to prevent lost due 
to disaster. It is 3 times cheaper to prepare than to recover. 
This study explains the development stages of BRA system, 
which is the internet-based-platform for risk assessment 
for young SME in Thailand. It suggests SME startup for 
disaster preparation by determines the risks, vulnerability, 
and analyzes the suitable preparation suggestion for before, 
during, and after the disaster. This study conducts under the 
goal to minimum risk management investment of resources 
for lost prevention and fast recovery for the SME startups. 
With the fast and easy to access platform, by inputting 
business’s information, the system will output risk score and 
suggest the possible disaster preparation for SME startups. 
The result from this tool can be used for Business Continuity 
Plan (BCP) to result the necessary measures for high-
prioritized business activity. BCP standard and suggestion 
for implementation is available in Thailand, but the practical 
execution is still under limitations.

Keywords: business-self-assessment, startups, vulnerability, 
disaster preparation, resilience business
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Keywords: Vulnerability, Community Empowerment, 
Inequality, Bottom-up Organizing, Political Marginalization

Community Based Early Warning System for 
Landslides: The Case of Four Gramaniladhari 
Divisions of Matale District, Sri Lanka
WIJESINGHE, Menake Ranjith
Janathakshan (GTE) Limited, Sri Lanka
Presenting author: WIJESINGHE, Menake Ranjith
menakew@gmail.com
Landslides are isolated incidents that would be based on the 
place factors of a particular landslide threat. For structural 
mitigation of landslides it is obliged to spend public funds 
in millions but would not be able to attend to vast number 
of potential landslide sites. Another option is relocating 
communities but this too involves complex socio-cultural and 
policy issues. Such solutions for hundreds of landslide would 
take many years. With many emerging landslide threats such 
solutions would not be quick solutions. Therefor landslide 
early warning together with emergency preparedness 
becomes vital for securing many lives in vulnerable slopes. 
Proper early warning and emergency preparedness would 
generate remedies for socioeconomic problems amalgamated 
with relocation and structural mitigation.

The paper discuss about a community based early warning 
system that uses a portable rain gauge amalgamated to 
emergency response plan. The system was established in 
2009 in several pilot communities. Study describes the 
impact of the early warning system in a background where 
threatened communities were reluctant to leave their lands 
due to many social, cultural and economic reasons. The study 
elaborates the community preparedness for the early warning 
system and how they have used it during emergencies. 
Simultaneously it looked at why people were living with 
risk. There were complex reasons influencing the living 
with risk in landslide prone areas. Those reasons justify their 
decisions to remain in vulnerable slopes though they were 
requested to evacuate from lands with landslide threat. With 
this background a community based landslide early warning 
system together with communal planning for risk reduction 
was identified as an immediate remedial intervention for 
landslide hazards in mountain districts of Sri Lanka. This 
was mainly due to community participation, ownership, and 
simplicity of implementation.

Keywords: Community, Early Warning, landslides, living 
with risk

Social Capital and Disaster Resilience: A Canadian 
Case Study
NIRUPAMA, Niru; JUBRIL, Judith
York University
Presenting author: NIRUPAMA, Niru
nirupama@yorku.ca
Disaster preparedness is about measures taken in advance of 
an event to reduce adverse impacts. On an individual level, 
it means all personal efforts put in place to safeguard lives 
and property before, during and after any disaster situation. 
At a government level, it means the efforts of all tiers of 
government – federal, provincial, regional and municipal, 
to prepare the citizens ahead of any form of disaster that 

the United States NIPP. However, the range has a limit that is 
restricted to public facilities by law.

Universities have many research reports and population and 
have social responsibility to keep the property and lives. In 
addition, the University is open to outsiders and exposed to 
large quantities of chemical gas and radiation. A number of 
universities in other countries have identified these issues 
and fostered secure areas of the university to take advantage 
of introduction of business continuity management. Since 
universities in Korea don’t introduce Business Continuity 
Management, it is necessary to establish a business continuity 
management in the university.

Accordingly, this study tried a qualitative risk assessment to 
establish business continuity management of the university. 
This study identified possible risks occurring in universities 
and analyzed each of the risks. In the process, this study 
suggested Impact, frequency, mitigation index which is a 
factor of risk assessment. The results of risk assessment was 
classified three of level each of the risk level risk by Fault 
Tree Analysis.

Keywords: University, Risk assessment, Fault Tree Analysis

Session 11: Community-Based 
and Empowerment Initiatives
29/08/16 • 18:00-19:30 • Room: Sertig

Bottom-up Organizing and Empowerment in Post-
Disaster Work
BONDESSON, Sara Eliisa
Uppsala University Sweden, Center For Natural Disaster Science 
(CNDS) Sweden, Swedish National Defence University Sweden
Presenting author: BONDESSON, Sara Eliisa
sara.bondesson@fhs.se
The dissertation centers on bottom-up organizing (open 
inclusion, flexibility, shared leadership) after disasters. It 
demonstrates various challenges in bottom-up organizing 
as well as how these challenges shift as relief moves to 
recovery. Disasters might pave the way for emerging 
informal organizations which can function as empowering 
arenas for vulnerable groups. Through ethnographic field 
studies, the case analyzed here – Occupy Sandy (OS) and 
their work with immediate relief and long-term recovery after 
Hurricane Sandy in New York City – brings new light to the 
issue of whether bottom-up organizing result in vulnerability 
transformation. OS accommodated 60.000 volunteers in 
a bottom-up relief network. Everyone who felt they had 
something to contribute was welcome. Volunteers sought out 
storm-affected residents who were doing small-scale relief 
work in their communities, and amplified their efforts by 
bringing in resources. Residents thereby escaped experiences 
of victimization and were empowered. But when a grass 
root organization emerged from the OS network and started 
to engage in long-term political organizing, open inclusion, 
shared leadership and flexibility instead created a lack of 
transparency and accountability, which in turn led to mistrust, 
conflicts and compromised empowerment. Bottom-up in the 
relief phase thus seems to be contradictory to bottom-up in 
the recovery phase.
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Nuu-chah-nulth Knowledge and Disaster Resilient 
Indigenous Communities
DICKEN, Emily Kate
University of Victoria, Canada
Presenting author: DICKEN, Emily Kate
emilykatedicken@gmail.com
Immediately following a disaster, local communities are at 
the frontlines for both the initial impact of an event and the 
lifesaving actions required for response. One way to reduce 
the impacts of a disaster on a community is to invest in 
enhancing resilience. As defined in this research, resilience is 
a communities’ ability to survive, adapt and grow, regardless 
of the stresses and shocks they experience. Rooted at the 
community level, disaster resilience is fostered within the 
home, schools, places of work, the private sector and across 
all levels of government and for the Nuu-chah-nulth First 
Nations this is no exception. Identified as some of the most 
physically ‘at-risk’ communities in British Columbia, Canada, 
the Nuu-chah-nulth First Nations see disaster resilience as an 
imperative undertaking in safe guarding their communities 
to hazards such as earthquake, tsunami, coastal flooding, and 
extreme weather events.

When exploring community resilience beyond the Western 
perspective of ‘the ability of a community to bounce back and 
carry on in the face of adversity,’ the concept of Indigenous 
resilience within the Nuu-chah-nulth First Nation draws upon 
additional community resources such as spirituality, teachings 
from Elders, ceremonial rituals, and oral traditions. In spite 
of colonial attempts at assimilation and the cultural genocide 
of residential schools, the Nuu-chah-nulth First Nation have 
been able to hold onto an extraordinary amount of cultural 
knowledge and are actively engaged in revitalization efforts 
of language, culture and traditional teachings.

Through an Indigenous worldview, this research explores 
Nuu-chah-nulth knowledge within the context of what defines 
a disaster resilient Indigenous community. Using narrative 
analysis, Nuu-chah-nulth knowledge is explored through 
the eight interconnected themes of: hunting, gathering, 
food preservation and storage; oral traditions and histories, 
environmental connections and cues, healing, health and 
wellness; spirituality; family and community relationships; 
traditional governance; and historical resettlement and 
colonial legacies.

Keywords: Disaster Resilient Indigenous Communities

Are Women Recognized as Key Players in Disaster 
Risk Reduction and Management Structures in 
Baguio City?
BACLIG, Divina Gracia Mariano
United Nations, Philippines
Presenting author: BACLIG, Divina Gracia Mariano
divina.baclig@undp.org
The 2015 Global Gender Gap Index ranks the Philippines as 
seventh among countries to close the gender gap, by far the 
highest among Asian countries. Philippine legislature ensures 
that policies promote gender equality and responsiveness. In 
2010, the Philippine government passed Republic Act 10121 
also known as the Philippine Disaster Risk Reduction and 
Management (DRRM) Act, which stipulated that disaster 
preparedness and response measures should be gender 

may destroy lives and property. This research is an attempt 
to highlight the role of social construction and vulnerability, 
social capital, and risk perception among immigrant 
communities in Ontario, Canada. The research was conducted 
using a survey questionnaire designed to understand people’s 
perception of emergencies, hazard risk, their communities, 
and initiatives on emergency preparedness available to them. 
Based on the responses received from 100 participants, the 
common belief was confirmed that people prefer to knock 
first on their neighbors’ door for help at times of an emergency 
before going to public shelter or seeking governmental help. 
It was surprising to note that a small number of the residents 
were aware of government awareness programs in terms of 
emergency preparedness. This could be attributed to low 
levels of education among the surveyed population. Some 
noted living in the proximity of river, highway, railway line, 
and industry, and not knowing potential risks. They noted 
understanding the importance of social network and felt that 
there is a strong need to address the issue. For those who 
had personally experienced disaster situation, the perception 
of safety was found to be different than those who hadn’t. 
Only 35% said that they vote in their municipal elections, 
indicating less engagement with the community. The study 
highlights areas that must be focused on in order to improve 
resilience and emergency preparedness of communities.

Keywords: Resilience, community participation, social 
capital, disaster preparedness

Development of Comunity-Based Tsunami 
Emergency Response Plan for Penang, Malaysia
AINI, Mat Said; FAKHRU’L-RAZI, Ahmadun; ELISTINA, 
Abu Bakar; NORHASMAH, Sulaiman
Universiti Putra Malaysia, Malaysia
Presenting author: AINI, Mat Said
ainimatsaid@yahoo.com
The 2004 tsunami was the first tsunami disaster experienced 
by Malaysia and it was a wake-up call for the nation. Since 
then, various measures were undertaken by the Government 
to enhance mitigation, response and preparedness for tsunami 
disasters. This study is one of those efforts to ensure systematic 
and coordinated response by all the relevant agencies and the 
affected community in facing future tsunami events. A multi-
strategy research design was used to develop an emergency 
response plan for two regions in Penang, which was one of the 
worst affected states by the event. The methods used include 
modelling of tsunami hazard zones, interfacing activities, 
visits, training of trainers, workshops, surveys and table top 
exercise. The participants consisted of representatives of 14 
different agencies who are the state disaster management and 
relief committee, NGOs and local community representatives 
such as the village heads, hoteliers, and schools. Surveys 
were conducted among the local population, school children 
and teachers. Using a community-based approach, a tsunami 
emergency response plan was developed after being validated 
for its suitability and practicality during the tabletop exercise. 
Key findings and challenges are also presented and discussed.

Keywords: tsunami, emergency plan, community, table top 
exercise, disaster
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and processes associated with emergency management and 
risk reduction in Victoria is then reported.

The paper’s main finding is that that while significant and 
valuable changes have been made and continue to be made 
to the formal structures of risk management agencies over 
the last decade, a number of key factors have undermined 
the effectiveness of these measures. These factors include 
the path dependency of associated regulatory systems, 
such as urban planning, local government, transport and 
water catchment agencies, the difficulties of modifying 
existing settlement patterns, entrenched expectations of 
settlement types, the emergence of new categories of risk, 
and vulnerability and climate change. The paper concludes 
with key recommendations for change, particularly focusing 
on those relating to meaningful integration of urban planning 
with risk reduction activities.

Keywords: urban risks, spatial planning, governance

Risk-informed Urban Planning: Adaptation of the 
Concepts of Siting and Design of Nuclear Power 
Plants towards more Resilient Urbanisation
ANDONOV, Anton Georgiev
Mott MacDonald Ltd
Presenting author: ANDONOV, Anton Georgiev
anton.andonov@mottmac.com
Currently half of the world’s population lives in cities. The 
concentration of people, assets and critical infrastructure 
in cities exacerbates the potential of natural and man-made 
hazards to cause catastrophic cascading effects far beyond 
city’s and national borders. In fact “Failure in Urban 
Planning” is classified as one of the 28 global risks in the 
Global Risk Report of the World Economic Forum and has 
been identified among those risks for which South-East Asia 
and Latin America are the least prepared.

The urban infrastructure largely determines the city’s 
resilience. The resilience is the capacity of a system to absorb 
the stresses imposed by natural and man-made hazards and 
it is a function of its robustness, redundancy and flexibility. 
Cities are complex and interdependent systems: a resilient 
city will be a system capable to use all elements of its 
infrastructure in order to respond effectively to an arbitrary 
hazard.

The contemporary urban planning often lack regulatory 
guidance regarding what is necessary to increase resilience. 
Urban planning is currently facing challenges that are subject 
of studies in other fields from decades. The nuclear industry 
for example utilises design approaches based on the concept of 
citing and designing of NPPs towards predefined acceptable 
risk level. In particular the concepts of defense in depth (DiD), 
classification of safety functions and definition of safety 
classes for structures, hazard identification, probabilistic risk 
analysis and more recently the risk-informed design have 
significant potential for modifications and adaptations for 
applications in urban planning.

responsive. Initiatives have been made to mainstream gender 
issues in disaster risk reduction. Although special needs of 
women has been considered in DRRM measures and women 
are well-represented in Baguio City’s existing disaster risk 
reduction management structures, I argue that their capacities 
are not fully recognized and that the law itself promulgates 
the perception that women are hapless victims and recipients 
of assistance instead of key players in disaster prevention and 
response activities. The placement of women representatives 
in existing DRRM structures is merely a nominal effort and 
proves to be insufficient in mainstreaming gender equity 
and development. A total of three disaster response groups 
operating in Baguio City were studied - their organizational 
structures were examined and daily operations observed. 
Participant observation was conducted to gather research 
data. The study found that almost all disaster response groups 
have predominantly male volunteer and staff populations 
and that all key decision-making posts are held by men. 
Despite numerous efforts in both legislation and government 
administration, it seems that a lot more has to be done to 
successfully mainstream gender equity in existing DRRM 
structures and institutions in Baguio City.

Keywords: gender mainstreaming, disaster risk reduction 
and management, social structures, gender

Session 12: Integrative Planning 
Towards Resilient Networks and 
Cities
29/08/16 • 18:00-19:30 • Room: Flüela

Governing Risk Reduction in the Built 
Environment: the Case of Victoria, Australia
MARCH, Alan Peter; CLEMENTS, Rebecca; 
KORNAKOVA, Maria
University of Melbourne, Australia
Presenting author: MARCH, Alan Peter
alanpm@unimelb.edu.au
Human settlements represent significant and ongoing 
investments of human cultural, economic and physical capital. 
The development of cities and towns is informed by a number 
of dynamic forces that exert influence within the constraints 
of existing constructed environments. In particular, the 
relative “irreversibility” of the underlying patterns of 
infrastructure, roads and land tenure imposes considerable 
constraints upon risk management. In combination, this 
physical realm is managed to a greater or lesser degree by 
an array of government agencies responsible for spatial 
planning, infrastructure and transport, natural systems, and 
risk management.

Viewing governance as the wide range of actors and 
institutions with various formal and informal levels of 
influence, this paper’s goal is to critically examine the 
changes that have occurred over time in the management 
of natural hazard risks in the built environment of Victoria, 
Australia. The paper begins by reporting the results of a 
review of the main elements of the built environment in 
Victoria, and corresponding risk profiles according to the 
main hazard categories. A critical description of the agencies 
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Stress Tests for Critical Transport Infrastructure 
due to Natural Hazards: a Case Study in Bologna, 
Italy
CLARKE, Julie Ann; CORBALLY, Robert James; 
TUCKER, Mark John
Roughan and O’Donovan Innovative Solutions Ltd.
Presenting author: CLARKE, Julie Ann
julie.clarke@rod.ie
Natural hazards, such as earthquakes, floods and landslides, 
have the potential to cause extensive damage to transport 
infrastructure. This damage can lead to significant losses 
due to the cost of repairs and the increase in travel times for 
passengers, which may have significant economic impacts. 
The EU-funded INFRARISK project has developed a stress 
testing methodology for critical transport infrastructure 
exposed to low probability, extreme natural hazard events. 
The aim of the project is to assist decision making with regard 
to the protection of critical transport infrastructure to ensure 
the resilience of such infrastructure against natural hazards. 
To demonstrate the methodology, stress tests are performed 
for a road network in Bologna, Italy, to evaluate the potential 
losses associated with low probability, extreme earthquake 
hazard scenarios. The selected road network is located 
along the Scandinavian-Mediterranean corridor of the trans-
European transport network (TEN-T), which is considered a 
vital axis for the European economy and provides access to 
the city of Bologna. The vulnerability of the road network is 
evaluated according to the potential damage to the network 
due to seismic loading and earthquake-triggered landslides, 
and the risk is assessed in terms of the repair costs and the 
costs associated with the functionality loss of the network. The 
objective of the case study presented herein is to demonstrate 
the systematic application of a stress tests methodology for 
transport infrastructure to improve the resilience of urban 
environments to natural hazards.

Keywords: Transport networks, Risk assessment, Natural 
hazards

Operationalization of an ISO 31000-Compliant 
Resilience Engineering Method, Applied to the 
Temperature Control in a Smart Building
LÓPEZ, Luis; MOCK, Ralf; ZIPPER, Christian
ZHAW Zurich University of Applied Sciences
Presenting author: LÓPEZ, Luis
lopz@zhaw.ch
In response to the increased complexity of socio-technical 
systems, risk management strategies become accordingly 
complex and their associated risk engineering approaches are 
stretched to their practical and methodological limits, as is 
the case of the Failure Mode and Effects Analysis (FMEA). 
In recent years resilience engineering has emerged as the 
discipline to close this complexity gap. This contribution links 
the principles of the novel Functional Resonance Analysis 
Method (FRAM) and FMEA, a well-established method, 
in order to propose a feasible approach to manage system 
complexity and achieving thus an ISO 31000-compliant 
approach to operationalize resilience engineering. For this 
purpose, the case study of temperature control in smart 
buildings was selected to mirror the increase of complexity 
of a socio-technical system. The combined FRAM-FMEA 

Current paper provides a brief overview of the main concepts 
used in siting and design of nuclear power plants, outlines the 
similarities between a NPP and large city when considered 
as complex interdependent systems and summarise the 
basic elements of the proposed herein Risk-Informed Urban 
Planning as a tool to drive a more resilient urbanisation.

Keywords: Risk-informed design, defence in depth, 
probabilistic risk analysis, critical infrastructure, urban 
planning

Risks of Industry 4.0 - An Information Technology 
Perspective
USLÄNDER, Thomas
Fraunhofer IOSB, Germany
Presenting author: USLÄNDER, Thomas
thomas.uslaender@iosb.fraunhofer.de
The term “Industry 4.0” denotes the advent of the fourth 
industrial revolution which will be characterized by the 
optimized and networked use of information across the 
complete life cycles of both products and production assets. 
The exploitation of Industry 4.0 paradigms in terms of 
economic benefit, flexibility and better-informed decision 
taking requires the availability and provision of adequate 
information across all engineering and production value 
chains in an interoperable way, preferably based upon 
international standards. Such information is the result of 
aggregation and fusion functions applied to (big) data 
from various heterogeneous sources, often under real-time 
conditions and from production plants under constant change 
and different ownership. This comprises a challenge for the 
provision of an efficient, secure and dependable information 
management infrastructure.

Up to now, an hierarchical structure of information 
technology (IT) systems, the so-called automation pyramid, 
is predominant in industrial production environments. This 
leads to a separation of office and production networks that 
shield the safety- and real-time critical field and controller level 
from inadequate access from upper levels and remote users. 
Now, with the application of the paradigms of the Internet of 
Things and Services (IoTS), there is an architectural trend 
towards a mash-up of networked smart devices and services, 
deployed within and across enterprises in order to enable 
new higher-level services and business models such as smart 
maintenance.

This contribution considers this architectural IT paradigm 
shift from a risk management perspective. What are the 
new risks and vulnerabilities associated with respect to 
security and dependability of production systems and critical 
infrastructures? How can these risks be taken into account 
already in the requirements analysis and design phase? 
What can be done in existing production environments for 
risk mitigation? The contribution provides a terminological 
structure and mirrors possible answers to these questions at 
emerging IoTS reference architectures.

Keywords: Industrie 4.0, information technology, Internet of 
Things, vulnerabilities, cyber security
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Keywords: System Identification, Aggressive environments, 
Wawelet Transformation

Session 13: Resilient Energy 
Infrastructure: Energy Security 
and Sustainability Implications
30/08/16 • 08:30-10:00 • Room: Seehorn

Resilient Energy Infrastructures: Energy Security 
and Sustainability Implications
BURGHERR, Peter (1); ROSNER, Robert (2); SPADA, 
Matteo (1); LORDAN, Rebecca (1,2)
1: Paul Scherrer Institut (PSI), Switzerland; 2: Harris School of 
Public Policy Studies, University of Chicago, USA
The concept of resilience was first popularized by Holling’s 
seminal paper “Resilience and Stability of Ecological 
Systems”, and since then it has been applied in many 
different fields and disciplines. Therefore, no universally 
accepted definition of the term resilience has yet been 
established. The National Academy of Sciences (NAS) of the 
USA defines resilience as “the ability to prepare and plan for, 
absorb, recover from, and more successfully adapt to adverse 
events.” In this way, resilience is not just a buzzword, but also 
embraces existing concepts such as risk analysis that estimates 
the threats, vulnerabilities and consequences of adverse 
events, and risk management that helps the system prepare 
and plan for adverse events. Finally, resilience management 
goes one step further by integrating the temporal dimension 
that is the capacity of a system to absorb and recover from 
adverse event.

Resilience has received increased attention in the past years 
by a broad range of stakeholders. The focus of the scientific 
community has been more on conceptual developments and 
advancing methods and approaches beyond the current state-
of-the-art, whereas industry and authorities have had a strong 
interest in the operationalization of the concept and its actual 
implementation in a “real world” context. This requires that 
components of resilience – physical, informational and social 
– can all be expressed quantitatively.

This special session aims to provide a comprehensive view 
on resilient energy infrastructures in the context of energy 
security and sustainability by providing a conceptual 
overview presentation of the topic followed by three case 
study contributions for different application areas and 
geographical regions. In the first presentation, Burgherr 
discusses the resilience concept in general and its use in 
energy systems analysis, followed by an overview of key 
advancements in recent years, and then concluding with a 
presentation of selected studies addressing risk assessment 
and management vs. resilience management. The first case 
study by Rosner addresses the practicalities of devising 
resilience for energy infrastructures. Strategies that help to 
limit damage from, and increase resilience to, attacks on 
energy infrastructures are compared, and the practical limits 
imposed by economic and political constraints are discussed. 
Then, Spada provides a validation of the Swiss National Risk 
Assessment (NRA) for selected hazard scenarios. Typically 
in NRA, likelihood and consequence in risk matrices are 
mainly based upon subjective, qualitative judgments or 

method was successfully applied and yielded results above 
the single application of the respective methods. The 
results of the case study show that during normal operation 
conditions temperature control on small buildings operates 
safely, being only vulnerable to extreme weather patterns 
and contradicting behavior among users. However, with 
the introduction of Internet of Things (IoT) the system 
becomes vulnerable to IT threats that can gravely endanger 
the system. On the methodological level, the results show 
that the combined method is suitable to semi-quantitatively 
assess resilience: it shows where the system can fail and what 
could it happen. While it inherits some of the limitations of 
the original methodologies, its application makes resilience 
analyses more efficient. It can be then concluded that FRAM 
can accurately describe small sociotechnical systems (<20 
analyzed functions) but it may be challenging to apply for 
large projects (e.g. critical infrastructures). Nonetheless 
FRAM demonstrated to be a useful communication tool 
with experts and combined with FMEA, a practical semi-
quantitative approach to resilience engineering.

Keywords: ISO 31000, Resilience Engineering, Smart 
Buildings, Internet of Things, Risk Assessment

Evaluation of Different System Identification 
Methods for Assessment of RC Structures in 
Aggressive Environments
KALANTARI, Afshin (1); BAHAR, Omid (2); ABBASI, 
Benyamin (3)
1: International Institute of Earthquake Engineering and 
Eeismology, Iran, Islamic Republic of; 2: International Institute of 
Earthquake Engineering and Eeismology, Iran, Islamic Republic of; 
3: University of Science and Culture, Iran, Islamic Republic of
Presenting author: ABBASI, Benyamin
b.abbasi@usc.ac.ir
Corrosion of RC structures in environmentally aggressive 
area of Persian Gulf, results in a considerable annual loss. 
It also has been shown that, the phenomenon increases the 
annual probable seismic loss and seismic risk of the important 
infrastructure in the region. Several management systems 
with a variety of tools such as destructive and nondestructive 
methods have been developed for observation of structural 
condition and enhance the performance of the facility 
during its life cycle. Therefore, application of innovative 
nondestructive methods for tracing the variation of structural 
and dynamic characteristics of such facility can enhance the 
different management systems. Among the methods different 
methods for health monitoring and identifying the dynamic 
characteristics of the structures are increasingly employed 
for similar purposes. In this study, peak-picking, Fourier 
spectrum, wavelet transformations and frequency domain 
decomposition(FDD), are studied investigate the capability 
of each method in identifying modal aspects, (e.g. natural 
periods, modal damping) of the structure. For this purpose, a 
numerical model of a bridge structure under chloride ion attack 
is developed in OpenSEEs software. Simulated response of 
the corroded structure ambient vibration is calculated under 
ambient vibration and the results of different mentioned 
methods are calculated. The results are also calculated using 
the numerical model and discussion are presented about 
the performance of each identification method. The results 
demonstrate the benefits and weak point for each method.
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Resilient Energy Infrastructures: Energy Security 
and Sustainability Implications
ROSNER, Robert (1); BURGHERR, Peter (2); SPADA, 
Matteo (2); LORDAN, Rebecca (3)
1: The University of Chicago, United States of America; 2: Paul 
Scherrer Institut (PSI), Switzerland; 3: The University of Chicago 
Harris School of Public Policy, Chicago, USA
Presenting author: ROSNER, Robert
rrosner@uchicago.edu
It is widely understood that absolute protection for critical 
energy infrastructures is – as a practical matter – impossible. 
As a consequence, a key aim of critical infrastructure 
protection must be to achieve infrastructure resilience, with 
the level of investments targeted to protect and back up 
critical infrastructures keyed to analyses of expected risks 
and the potential human and financial harm incurred if critical 
infrastructures are in fact successfully attacked and fail. We 
discuss the roles that probabilistic risk assessment (PRA), 
‘defense-in-depth’, and design-basis threat (DBT) analyses 
can play in achieving levels of infrastructure resilience that 
are practically and publicly acceptable, using the electric grid 
as a prototypical illustration.

Keywords: critical infrastructure, resilience, defense in 
depth, design basis threat

Towards the Validation of National Risk 
Assessments against Historical Observations Using 
a Bayesian Approach: Application to the Swiss Case
SPADA, Matteo (1); BURGHERR, Peter (1); HOHL, 
Markus (2)
1: Paul Scherrer Institute, Switzerland; 2: Swiss Federal Office for 
Civil Protection, Switzerland
Presenting author: SPADA, Matteo
matteo.spada@psi.ch
National Risk Assessment (NRA) studies have recently 
received increased interest from governments, authorities 
and other involved stakeholders, e.g., civil protection 
agencies, emergency planners, etc. The NRA approach 
combines risk assessment methods and decision-making 
processes in a structured manner to support the prioritization 
and management of national hazards and threats. A NRA 
commonly builds upon an intensive information processing 
and judgmental exercise, therefore, in a qualitative or semi-
quantitative way, requiring the cooperation of experts from 
various fields. The validation of an NRA is of great importance 
to ensure that the analysis of national hazard scenarios results 
in the implementation of adequate preparedness strategies and 
contingency planning. In this study, a method is developed 
to verify the accuracy and consistency of establishing risk 
indicator values by expert elicitation by comparing it against 
historical experience. The proposed method is based on 
Bayesian analysis, and is tested in a floods scenario case 
study for the Swiss NRA. The results for the chosen Swiss 
NRA case show that scenario-specific assumptions and 
boundary conditions defined by the experts are not in all cases 
supported by evaluation of historical experience. Finally, the 
method proposed here has the advantage to be generic and 
thus applicable to other risk assessment contexts outside of 
NRA.

Keywords: National Risk Assessment, Validation, Bayesian 
Analysis

semi-qualitative approaches relying on experts in the field. 
Therefore, the validation of an NRA is of great importance to 
ensure that the analysis of national hazard scenarios results 
in the implementation of adequate prevention and mitigation 
strategies. Finally, Lordan investigates the challenges, 
complexities and trade-offs in the implementation of the 
UN’s sustainable development goals (SDG). Her case study 
concerns the political and environmental debates related to 
the disposal of coal combustion residue (CCR), which are 
at least as controversial as the very use of coal to produce 
energy. To improve the sustainability of CCR disposal 
globally, contrasting market-based approaches taken in 
the European Union (EU) and the United States (U.S.) to 
CCR disposal are compared. The broad mix of topics and 
methodological approaches covered by this special session 
aims to facilitate exchange and discussion between academia, 
industry, authorities, and other interested stakeholders, and 
thus ultimately provide new perspectives to ongoing and/or 
emerging decision-making and policy formulation processes.

Keywords: resilience, risk assessment, energy security, 
sustainability, critical infrastructures

Towards a Safe, Secure and Sustainable Energy 
Supply: The Role of Resilience in a Holistic and 
Integrated Framework
BURGHERR, Peter; HIRSCHBERG, Stefan; SPADA, 
Matteo; ECKLE, Petrissa
Paul Scherrer Institut (PSI), Switzerland
Presenting author: BURGHERR, Peter
peter.burgherr@psi.ch
Despite its long history there is no unique and generally 
agreed definition of the concept of risk. Many of the 
definitions emerged in the last 30 to 40 years, which also 
coincides with the development of risk assessment into a 
quantitative and mature scientific field. The energy sector 
is one of the key infrastructures in today’s society because 
on the one hand energy is a necessary prerequisite for most 
goods and services, and on the other hand there are manifold 
interdependencies of energy infrastructures with other 
sectors. Therefore, a comprehensive risk assessment should 
cover potential impacts on human health, the environment 
and socio-economic activities. In the past two decades it 
has been recognized that risks of energy systems should be 
analyzed in the broader context of sustainability and energy 
security concerns. This has also important implications 
with respect to overall system resilience because no single 
energy technology or energy supply portfolio can meet all 
sustainability and security of supply criteria; thus tradeoffs 
are inevitable. These relationships are evaluated in a case 
study that compares four global supply scenarios, including 
their sensitivity to selected shocks. In conclusion, there 
are clear synergies between climate protection goals and a 
diverse supply mix increasing energy security, indicating the 
global climate regime scenarios are most resilient.

Keywords: resilience, risk assessment, energy security, 
sustainability, critical infrastructures
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Nepal is the 11th most earthquake-prone country in the 
world. A 7.6 magnitude earthquake on 25th April 2015 and 
followed aftershocks made devastation and more than 8,900 
casualties and 22,300 injuries. The lives of eight million 
people almost one-third of the population of Nepal, have 
been impacted in thirty-one of the country’s 75 districts. 
Although there have been a huge damages including losses 
in several sectors accounted $7065 million, in Environment 
and Forestry sector, the damages mainly comprised of 
three categories: destruction of forest and protected areas, 
installed environmentally friendly technologies and assets 
of government and community-based natural resource 
management institutions.The largest loss is in ecosystem 
services. Large areas of natural forests destroyed compromised 
the capacity of natural forest ecosystems to deliver important 
ecosystem services– or simply the benefits people receive 
from ecosystems. Another major impact is the increased 
risks from environmental hazards such as landslides. The 
total damage and loss to the sector was $ 329. 60 and 106.1 
million respectively excluding loss of the ecosystem value 
of $ 340.21 million. The total recovery and reconstruction 
cost was estimated at $ 251.97 million. The recovery 
activities will include measures to building capacities to 
reduce pressures and threats to forests and ecosystems. An 
important activity is to support community based user groups 
to rehabilitate and restore their forests including livelihood 
support to help rebuild environmental incomes from natural 
resources. Environmental principles are to be implemented 
for the better nature and community through (1) ensuring that 
reconstruction and recovery activities are environmentally 
sustainable and will withstand future disasters including 
those posed by climate change; (2) enforcing environmental 
impact assessment during reconstruction in order to avoid 
future disasters; and ensure enforcement; and, (3) ensuring 
that timber and fuel wood collection complies with existing 
forest management plans and promote alternative energy and 
energy efficient technologies to reduce pressure on forests.

Keywords: Earthquake, Ecosystem Services, Post 
Earthquake, Nepal, Forestry, Environment

Increasing Resilience to Earthquakes: the 
Earthquakes without Frontiers Experience
SARGEANT, Susanne (1); DATTA, Ajoy (2); HOLMES, 
John (3); YOUNG, John (2)
1: British Geological Survey, United Kingdom; 2: Overseas 
Development Institute, United Kingdom; 3: University of Oxford, 
United Kingdom
Presenting author: SARGEANT, Susanne
slsa@bgs.ac.uk
Earthquakes without Frontiers (EwF) is a 5 year research 
project (2012-2017) that aims to increase resilience to 
earthquakes in Kazakhstan, Nepal and Bihar, and Northeast 
China. To do this, the EwF team, which includes earth 
scientists, social scientists and science-policy practitioners, is 
working in partnership with local scientists, practitioners and 
decision makers in these countries.

A key goal for EwF is to ensure that the research we produce 
addresses real needs and contributes to resilience building. 
Documenting and reflecting on what we learn about how to 
achieve this goal is an important aspect of EwF’s approach. 
Formal and informal discussions among the team show that 

Qualitative Risk Assessment of Coal Combustion 
Residue Impoundment Closure
LORDAN, Rebecca (1,2); SPADA, Matteo (2); 
BURGHERR, Peter (2); ROSNER, Robert (1)
1: University of Chicago, Harris School of Public Policy Studies, 
USA; 2: Paul Scherrer Institute, Switzerland
Presenting author: LORDAN, Rebecca
rebecca.lordan@psi.ch
What are the risks involved with permanent disposal of coal 
ash; that is, the “closure” of disposal impoundments? Coal is 
one of the leading sources of energy globally; commensurately, 
Coal Combustion Residue (CCR) is the largest industrial 
waste stream. Typically, CCR collects as it is produced at 
the coal plant and stored in heaps or large impoundments 
until final disposal or “closure” of the disposal facility. The 
storage of this waste, prior to closure, lasts decades and 
can threaten human health and the environment should, for 
example, contaminants seep out of impoundments, or worse, 
should an accident occur (e.g. coal ash dam breach at TVA 
Kingston Fossil Plant in Tennessee, USA). The management 
practices of CCR facilities are similar to those of other 
mine tailings facilities. And, due to a lack in CCR disposal 
facility data, we draw additional information from tailings 
facility experience. Like similarly designed tailings disposal 
units, the closure of CCR impoundments retrofits the storage 
facility into a final disposal site. In both the CCR and tailings 
case, the impoundments are expected to remain for 100s to 
1000s of years. But, how does the transition from storage to 
closure mitigate risks associated with CCR storage facilities? 
Unfortunately, the hazards and uncertainties of neither 
active nor closed impoundments are entirely understood, 
and therefore, how well the closure process reduces long-
term risks is unclear. Our research characterizes the risks – 
hazards and the related uncertainties – of CCR disposal using 
data from U.S. tailings and CCR incidents. In the context of 
current CCR waste policy debates, we consider the potential 
hazards to human health and the environment posed both 
prior to and after closure to understand how different policy 
options can sustainably manage and regulate waste from 
producing energy to further enduring resilience.

Keywords: waste, disposal, coal, resilience

Session 14: Earthquake 
Resistance of the Built 
Environment
30/08/16 • 08:30-10:00 • Room: Schwarzhorn

Post Earthquake Assessment in Forestry and 
Environments: Needs Careful Prevention and 
Environmental Recovery for Sustainability in Nepal
KOIRALA, Pashupati Nath (1); ACHARYA, Krishna Prasad 
(1); GHIMIRE, Bal Krishna (2); OGLETHORPE, Judy (3); 
JNAWALI, Shanta Raj (3); SHARMA, Netra (3); NEPAL, 
Santosh Mani (3); KHANAL, Kapil (3)
1: Ministry of Forest and Soil Conservation, Nepal; 2: National 
Planning Commission, Nepal; 3: USAID, Hariyo Ban Program, 
WWF Nepal
Presenting author: KOIRALA, Pashupati Nath
koiralapn@gmail.com
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stress. As a result, the level of the seismic risk of the buried 
pipelines was drawn. With this in mind, some solutions were 
presented to decrease the seismic risk of buried pipelines for 
urban areas.

Keywords: seismic risk, seismic hazard, vulnerability 
assessment, buried pipelines, time-history analysis.

Assessment of Resiliency in Urban Fabrics against 
Earthquake in Iran (Case Study: Ghazvin)
HABIBI, Seyed Mohsen; NABAVI RAZAVI, Haleh Sadat
Isalamic Azad University, Iran, Islamic Republic of
Presenting author: NABAVI RAZAVI, Haleh Sadat
haleh_nabavi@yahoo.com
Disasters, whether caused by humans or nature, impose 
significant threats to sustainability and resiliency. Reducing 
vulnerability to natural disasters is an essential component of 
achieving resilient cities. Iran is one of the most seismically 
country which experienced several strong earthquakes in 
its history and most of cities and towns are developed in 
earthquake prone zone. Qazvin is a historical city in Iran 
with important commercial role which lies in most hazardous 
prone area in the country with respect to earthquake and 
during history it had been faced with different earthquakes 
which had drastic impacts on it.

In this paper, some important parameters that effect on 
decreasing vulnerability and increasing resiliency in 
Ghazvin urban fabrics were evaluated. Theses parameter 
were categorized into different groups related to urban built 
environment in detail to arrive at strategy or policy based 
solution that are necessary to support the rehabilitation 
of urban fabrics. In this research descriptive-analytical-
comparative method was used to identify the indicators 
affecting resiliency to evaluate these indicators in Ghazvin. 
Then, by using the AHP, the essential coefficient of each of 
the criterion and under measure will be characterized in rate 
of resiliency in across of the earthquake. And in the second 
phase, an informational layer will be produced for each of the 
criterion which is indication of that the rate of resiliency of 
the different sections of the fabric is in accordance with those 
criterion and ultimately, by stacking these informational 
layers, a final information layer will be achieved. The final 
layer is representative of rate of resiliency of different part 
of fabric in accordance with the parameters of research and 
it can be as a guide map to rehabilitate those parts that suffer 
from lack of resiliency in the urban fabrics.

Keywords: resilient city, urban fabric, earthquake

Seismic Fragility of Equipment and Support 
Structure in a Unit of an Oil Complex
KALANTARI, Afshin (1); ABDI, Davoud (2)
1: International Institute of Earthquake Engineering and Seismology, 
tehran, Iran; 2: university of science and culture, tehran,Iran,
Presenting author: ABDI, Davoud
abdidavoud@yahoo.com
Refineries and related industrial facility have shown vulnerable 
during the past earthquakes. Damage to such facility may 
have a great economical impact. Seismic risk assessment of 
such facility has a great role on making required decisions for 
management of risk such as retrofit, etc.. This research aims 
to investigate the seismic vulnerability of each element of a 

integrating science into disaster risk reduction (DRR) and 
resilience building processes presents certain challenges for 
a project like this. They fall broadly into these five themes:

1. The need for good interdisciplinary cooperation and 
breaking down of disciplinary boundaries

2. Engaging with stakeholders effectively for sustained 
periods of time

3. Understanding how scientific information is used and 
viewed by different DRR stakeholders and tackling the 
challenges that arise when trying to communicate uncertainty

4. Undertaking research with and for stakeholders in 
developing countries and managing differences in priorities 
or the way people undertake research

5. Sharing learning across the consortium of organisations 
involved in EwF

As the project enters its final year, we are building on what 
we have already learned and exploring the nature of these 
challenges in greater depth. We are learning how the EwF 
team have perceived and tackled them so that the project 
and its findings can support the resilience building process 
beyond advancing our understanding of hazard and risk. At 
the conference we will present our findings to date on how 
research projects like EwF that aim to contribute to DRR and 
building resilience can achieve impact.

Keywords: earthquakes, hazard, role of science in resilience 
building, transdisciplinary research

Seismic Risk Assessment of Buried Pipelines in City 
Regions
SHAKIB, Hamzeh
Tarbiat Modares University, Iran, Islamic Republic of
Presenting author: SHAKIB, Hamzeh
shakib@modares.ac.ir
As a natural disaster, earthquake phenomenon carries 
enormous physical and emotional costs on human societies 
yearly. Therefore it needs to receive special attention and 
research. So far many researchers and decision makers have 
tried to address this subject in order to predict its harmful 
consequences, propose appropriate solutions, facilitate its 
management, and reduce its destructive impacts. Seismic 
risk reduction necessitates comprehension and control of 
two factors; namely, seismic hazard and vulnerability. A 
region of Tehran mega-city was chosen to assess the seismic 
risk level considering these factors. This is done through 
providing the existing conditions of buried pipelines. Plane 
strain sections of buried pipelines are selected for the purpose 
of the study. Seven earthquake records related to the region 
were chosen based on the mechanism of the fault, soil type 
and the distance between the site location and the selected 
fault. The earthquake records were scaled according to the 
results of the seismic hazard analysis, and the design spectra 
were proposed. On the other hand, the periods of the buried 
pipelines and surrounding soil system were evaluated through 
free vibration analyses. Then, the time history analyses of 
pipe-soil system subjected to the earthquake records were 
carried out. Eventually, the pipeline section stress under the 
effect of axial, shear and bending forces for three types of 
pipelines with different diameters under ensemble earthquake 
records were calculated and compared with the capacity 
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material in this project and understand how Tehran schools 
get prepared against disasters and increase urban resiliency 
in this city.

Keywords: Resilience, Tehran, School

Japan Building Vulnerability Characteristics
KISHI, Nozar
Karen Clark and Company, United States of America
Presenting author: KISHI, Nozar
nkishi@karenclarkandco.com
Catastrophic loss to natural hazards is conventionally modeled 
through an overlay of four modular components: events 
(location, size and probability), intensity (adverse effects 
from the events at the site of specific buildings), vulnerability 
(estimation of the physical damage to buildings, contents, 
and downtime for repair), and loss (quantification of the 
required repair and replacement costs). The first two modules 
are based on physics, and are usually modeled using scientific 
information and data. The vulnerability module, however, 
due to the statistical nature of the building inventory and the 
probabilistic characteristics of the building performance, is 
not a physical one, but a mathematical function that links the 
intensity at a site to the financial loss as result of building 
characteristics. The backbone of the vulnerability functions 
are heavily, if not entirely, determined by characteristics 
that are unique to a region, due to the construction practices, 
building codes, code enforcement, economy, climate, past 
history, maintenance, etc. The present study identifies Japan 
specific characteristics including a wide range of issues 
– architectural, environmental, construction practice, city 
planning, building code, insurance payoff, etc. – required to 
appropriately address vulnerabilities to catastrophes in the 
region.

Keywords: Japan, Vulnerability, Earthquake, Typhoon, 
Modeling

Session 15: Climate Change 
Impacts and Risks
30/08/16 • 08:30-10:00 • Room: Sertig

Analysis of Long-term Variations of Wind Speed 
and Haze in Beijing-Tianjin-Hebei and their 
Correlation
GANGFENG, Zhang; PEIJUN, Shi
Beijing Normal University,
Presenting author: GANGFENG, Zhang
zhanggf15@foxmail.com
The current global climate change research focuses on 
the temperature and precipitation, the study of the wind is 
relatively small. As an important climate factor, change of 
wind has a very important influence to the environment, and 
is mainly manifested in the change of wind speed. In recent 
decades, with serious haze pollution problem increasingly 
prominent, wind speed research is very urgent. Utilize 
China’s national meteorological site observation data, this 
study analyzes and the long-term variation characteristics of 
haze and near surface wind speed in Beijing-Tianjin-Hebei 
and their correlation, the results show that: (1) The overall 
wind speed showed a trend of decline from 1961 to 2014 

unit of a refinery and their impact on the overall vulnerability 
of the unit. To this end, seismic risk assessment of equipment 
and support building as a section of a refinery is under study. 
In order to analyze seismic behavior of the nonstructural 
components, equipment have been assumed as block- type. 
Failure modes are selected based on damages caused by past 
earthquakes. Rocking and sliding are considered as failure 
mode of equipment based on each equipment’s support 
condition and displacement is considered as main cause 
of failure of pipes. Peak ground acceleration and spectral 
acceleration are chosen as earthquake intensity measure. In 
order to develop seismic fragility curves, created models 
are subjected to sixty ground motion records, each scaled to 
multiple levels of intensity to perform incremental dynamic 
analysis using MATLAB software.

Fragility curves of the oil unit indicate that performance 
of the entire unit after earthquake depends on the extent of 
failure in essential and hazardous equipment.

Keywords: fragility, incremental dynamic analysis, 
equipment, support structure, oil complex

Prepared Schools and Safe Students, a Step Toward 
Enhancing Urban Resiliency in Tehran
SADEGHI, Ahmad; KALHORI, Heidar; 
RANGINKAMANI, Amir
Tehran Disaster Mitigation and Management Organization 
(TDMMO), Iran, Islamic Republic of
Presenting author: SADEGHI, Ahmad
sadeghiah50@gmail.com
Since, Tehran has been located in an area with many 
active faults that have potential to convert a disaster into a 
catastrophe, it is required to improve emergency response 
capacities and to empower citizens and young generation 
in order to increase preparedness against disasters and to 
enhance urban resiliency in Tehran.

Schools as a place that students, teachers and other officials 
have daily long stay in them have to be safe and prepared 
against possible risks and disasters. That’s why safety of 
schools has been emphasized in HFA and Sendai framework 
for disaster risk reduction.

In line with this, Tehran Disaster Mitigation and Management 
Organization(TDMMO) affiliated to Tehran Municipality, put 
Prepared Schools Project at the top of the priorities of annual 
plans in 2014 and after two years the project implemented 
in 1000 schools in Tehran. The project has three phases, 
training personnel and forming disaster management group, 
risk reduction phase and training students and their families.

Under this project different kinds of trainings have been 
defined for school’s staff prior to formation of the school’s 
disaster management group. Through holding drills target 
groups will practice what they have learned and complete 
their experiences in this regard.

In this project in order for risks to be reduced, in addition 
to recognition of risks, preparation of hazards profile and 
preparation and implementation of risk reduction programs, 
completing students’ data bank and equipping schools against 
possible disasters has been done. Training material has been 
published for students’ and their families training. Throughout 
this article, you will find out more on educational method and 
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on the public health. Compared with the more studies on the 
temperature- mortality relationship in developed countries, 
relative fewer have been concerned in the developing 
countries. However, rapid urbanization and poverty in rural 
areas have been two big challenges for most developing 
countries in the world. Thus, it is highly significant to 
characterize extreme temperature risk on public health 
in urban and rural areas separately. Understanding their 
difference and the controlling drivers will consequently 
benefit adopting reasonable measures to improve and protect 
public health. 49 urban communities and 73 rural areas across 
China have been selected to explore the mortality risk of hot 
and cold effect on public health in this study.

Methods: Daily mortality, meteorological variables and 
socioeconomic data from 122 Chinese communities were 
collected for the period 2008-2012. The Distributed Lag 
Non-linear Model was used to estimate the community-
specific effects of temperature on mortality at first, and then a 
multivariate meta-analysis was utilized to pool the estimates 
of those effects according to temperature zones.

Findings: Our research showed that both cold and hot 
temperature increase the mortality risk and different risk 
existed between urban and rural areas. In cold and tropical 
regions, the mortality risk of extreme temperature between 
urban and rural areas is not significantly different, while such 
discrepancy becomes huge in warm regions. Specifically, 
the mortality risk of hot temperature in urban areas is over 
12% higher than that in rural areas while that risk of cold 
temperature in rural areas is about 8% higher than in that of 
urban areas in warm regions.

Keywords: China, urban and rural, extreme temperature, 
mortality risk, public health

Gas Flaring, Climate Change and the Nigeria Case
OLUKOYA, Obafemi A.P
Brandenburg Technical University, Germany
Presenting author: OLUKOYA, Obafemi A.P
Olukoyaobafemi@yahoo.com
The practical effects of climate change on both the microcosm 
and macrocosm context has attained a cusp, such that ravages 
are now too blatant to be overemphasized. The exertion for 
the abatement, mitigation or adaption to climate change is 
therefore existential. However, it is self-evident and apparent 
that this global perturbation is anthropogenic, going by 
the theory of determinism. It is a tragic illustration of the 
prevailing dogma and metatheories of the industrial age. 
The economic sectors (Building sector, Transport sector, and 
industrial sector) have been identified be primal contributors 
of greenhouse gases which are the canonical causes of these 
global climate distortions.

Therefore, this paper discusses the effects of gas flaring - as 
a contributory factor to global warming and climate change - 
on the environment of the Nigeria context. The oil producing 
community-Imiringi in Bayelsa State will be the precise case. 
What are the mitigating or adaptive possibilities? What is 
the viability or potency of such strategies? What will be the 
contributory addendum of these strategies at the global scale? 
These are the questions raised and discussed in this paper.

in Beijing-Tianjin-Hebei, and declining rate of spring and 
autumn is greater than the summer and fall season, (2) the 
haze days in Beijing-Tianjin-Hebei from 1961 to 2014 is 
increasing and the haze days has increased dramatically in 
recent years, winter and spring haze days significantly more 
than summer and autumn. (3) The results of variance analysis 
showed that wind speed has significant influences on the 
haze, the results of correlation analysis showed that the winds 
in rain season present positive correlation with visibility.

Keywords: climate change, wind speed, haze, long-term 
variations, correlation

Implications of Cascading Effects for the EU Floods 
Directive
NONES, Michael (1); PESCAROLI, Gianluca (2)
1: Gerstgraser - Ingenieurbüro für Renaturierung; 2: Institute for 
Risk and Disaster Reduction, University College London, United 
Kingdom
Presenting author: PESCAROLI, Gianluca
gianluca.pescaroli.14@ucl.ac.uk
The adoption of the European Floods Directive (2007/60/
EC) represented a crucial improvement in the management 
of watercourses and coastlines. However, the beginning of 
a new phase of implementation requires the assessment of 
which emerging topics may be included in the review process. 
The aim of our research is to understand the existence of any 
legislative gaps that could limit the preparedness to cascading 
events and critical infrastructure breakdowns. First, we 
provide a review of the Flood Directive, the cascading 
phenomena and the vulnerability of critical infrastructure 
in the European legislation. Secondly, we analyse some 
case-studies to test the present approach and to improve the 
work of decision makers. Our results suggest that the Floods 
Directive tends to focus on localized flood impacts at smaller 
time scale, and it could be ineffective to address the cross- 
scale impact of cascading events. Although some of the 
corrective actions may not be of competence of the Directive, 
we argue that their inclusion could limit uncertainties in the 
attribution of responsibility and the coordination among 
different institutional levels.

This paper has been published in the International Journal 
of River Basin Management. DOI:10.1080/15715124.2016.
1149074

Keywords: Cascading effects, Critical infrastructures, 
European Union, Floods Directive, Flood Risk Management

A Comparative Study of the Mortality Risk of 
Extreme Temperature in Urban and Rural Areas of 
China: An Analysis Based on 122 Communities
WANG, Chenzhi (1,2,3); ZHANG, Zhao (1,2,3)
1: State Key Laboratory of Earth Surface Processes and Resource 
Ecology,Beijing, Beijing Normal University,China; 2: Key 
Laboratory of Environmental Change and Natural Disaster of 
Ministry of Education, Beijing Normal University,Beijing,China; 
3: Academy of Disaster Reduction and Emergency Management, 
Ministry of Civil Affairs & Ministry of Education,Beijing,China
Presenting author: WANG, Chenzhi
chenzhiwang@mail.bnu.edu.cn
Goals: With the global warming circumstance, more and 
more specialists focus on the risk of extreme weather events 
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Positive experiences from research in China and Europe were 
described at the Davos 2014 Forum by the authors. They 
showed the land use transformations were very important as 
they involved culture and economic benefits from new crops 
and economic services. Following on from this we can see 
that Le Corbusier, in his book towards a new architecture 
explains that before we can start with new industrial housing 
people need to become accustomed to the idea and develop 
the tools, From a visit to the Soil and Water Conservation 
Facility and educational centre in Xian (2016), we can see 
that the whole population has been prepared for a major 
national effort to stop erosion and end land degradation and 
that they have developed appropriate tools for each region of 
China. In Europe the tools are understood but the institutional 
and cultural changed required cannot be acted upon, possibly 
because of the way in which land is conceived. Changing this 
conception as Le Corbusier explains is what must happen if 
erosion and land degradation are to be acted upon as they are 
in China.

The paper will present research from Crete and Athens to 
illustrate the conclusions from more than 30 years of research 
by Prof Kosmas and his colleagues who were the architects 
of the Greek National Plan to stop desertification. They have 
provided the tolls and maps that are needed to undertake 
similar kinds of transformations as have been successful in 
China. This would strategically target reducing the evaporative 
losses of degraded land and increasing groundwater recharge 
The seventy percent of rainfall evaporated in areas could be 
trapped making use of the knowledge of the soils and geology 
present at Athens, creating water for the cities in the coast and 
enabling aqueducts to bed developed. Conditions could be 
recreated in cities that were comparable to those in Minoan 
times. Training people in water management is the task of the 
universities but a shift in focus should be made so that cities 
become self-sufficient. In Xian and Wuhan, the forests and 
mountains observed are managed for the urban population 
for recreation, nature and water conservation. The area is 
resilient to climate change.

Soil and water conservation are the key to climate change and 
flooding protection. Examples of innovative approaches will 
be described. Natural and man-made disasters occur because 
these are ignored by planners and architects. .

Keywords: Water benefits  resilience   soil restoration wealth

Session 16: Awareness and 
Preparedness in Integrative Risk 
Management
30/08/16 • 14:05-15:35 • Room: Seehorn

Distrust of Tsunami Vertical Evacuation Buildings
MCCAUGHEY, Jamie W (1,2); MUNDZIR, Ibnu (3); 
DALY, Patrick (1); MAHDI, Saiful (3,4); PATT, Anthony 
(2)
1: Earth Observatory of Singapore, Nanyang Technological 
University; 2: Climate Policy Group, ETH Zürich; 3: International 
Centre for Aceh and Indian Ocean Studies, Aceh, Indonesia; 4: 
Faculty of Statistics, Syiah Kuala University, Banda Aceh, Indonesia
Presenting author: MCCAUGHEY, Jamie W
jmccaughey@ntu.edu.sg

To substantiate these audacious objectives and position 
this paper as a study of maximum utility, it is therefore 
preceded with a theoretical elaborations and a methodology. 
This involves collection of primary and secondary data via 
existing literature and it is subsequently interpreted and 
analysed. Conclusively, this paper reiterates the fact that 
the abatement of gas flaring in Nigeria has not received 
comparative attention and it could be a contributing solution 
to the mitigation of global climate change.

Keywords: Global Warming, Climate Change, Gas Flaring, 
Greenhouse Gases, Mitigation Strategies, Adaptive 
Strategies, Nigeria

Climate Change Impacts at the Household Level 
Food Security in the Mountainous Region of Nepal
POUDEL, Shobha (1); FUNAKAWA, Shinya (2); SHINJO, 
Hitoshi (3)
1: Kyoto University, Japan; 2: Kyoto University, Japan; 3: Kyoto 
University, Japan
Presenting author: POUDEL, Shobha
poudel.shobha.75r@st.kyoto-u.ac.jp
There are many factors that affect the state of food security, 
among them climate change is one of the most prominent 
factors. As the rural community livelihoods are hugely 
dependent on the natural resources, extreme climate and 
climate-induced disasters make them more vulnerable. 
Therefore, it is very important to ensure the households’ 
food security in the rural communities. In this regards, this 
study tried to find out the socio-economic impact of climate 
change in the rural households` food security. The study 
started with the household survey to understand the climate 
change perception of local people for the last twenty years in 
Lamjung district Nepal and its impact on food availability, 
accessibility, consumption pattern and socio-economic 
status. Results depicted that impact of climate change 
is different among the households depending on spatial 
location, economic status and other factors. In Kunchha 
Village Development Committee (VDC), the one among 
three-studied VDCs, overall food security was improved as 
their food production, accessibility and consumption pattern 
were improved for the last twenty years. But in Khudi VDC 
state of food security worsened in the same period. Similarly, 
due to the emergence of insects and diseases, there was a loss 
in fruit production in all three VDCs, which was the major 
source of income. Consequently, the state of food security is 
likely to be more vulnerable in the future. Therefore, there 
is an urgent need of programs and policies to make the local 
people more resilient from the climate change impact.

Keywords: Climate change, Impacts, Food Security, 
Livelihoods, Vulnerability

Positive Experiences in Improving the Ecosystem 
Services of Cities in China and Greece
IMESON, Anton Charles (1); KOSMAS, Constantinous (2); 
LIU, Honghu (3); ZHANG, Guanhua (3)
1: Foundation for Sustainable Development FSD, Netherlands, The; 
2: Agricultural University of Athens; 3: Changjing River Scientific 
Research Institute
Presenting author: IMESON, Anton Charles
anton.imeson@gmail.com
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program in medical schools in Nepal is such a program to 
educate the young professionals, aware the community as a 
first responder and build a network of disaster management 
agencies.

The module consists of small group interactive session of 
eight lectures delivered by subject matter experts to fourth 
year medical students divided into six groups. The lectures 
focuses on introduction to disasters, complex crisis situation, 
vulnerable groups identification and their social inclusion, 
personal safety, structural and functional components, 
National disaster management framework, humanitarian 
clusters and disaster preparedness.

The pilot project is currently running in the Nepal Army 
Institute of Health Sciences (NAIHS) in Kathmandu Nepal. 
In the next academic session the project will be implemented 
in other medical institutions of Nepal. This is a joint project 
of Nepalese Army and office of the defense cooperation 
United States. The project will evaluate the students prior to 
the course, at the end of the course and after five years to 
assess the implementation of their knowledge.

Keywords: awareness, education, hazards, preparedness, 
resilience

Integrating Partners and Resources to Enhance 
Community Preparedness
LUBIT, Amanda Jenifer
National Association of County and City Health Officials, United 
States of America
Presenting author: LUBIT, Amanda Jenifer
alubit@naccho.org
The National Association of County and City Health Officials 
(NACCHO) represents the United States’ 2800 local health 
departments, working to help mitigate, respond and recover 
from all types of disasters. We engage with health departments 
of all sizes and with various forms of governance ranging 
from decentralized local government to centralized state 
governments. NACCHO also works with federal partners, 
including Centers for Disease Control and Prevention 
and the Department of Homeland Security, to assist in the 
development, practical application and execution of best 
practices to address a spectrum of public health security 
threats.

Faced with staff shortages and budget cuts, LHDs are 
expected to protect their communities with limited resources. 
This presentation will outline three ways in which NACCHO 
has worked to assist LHDs in this work by identifying 
previously underutilized community resources that local 
communities can tap into. First, we have leveraged existing 
infrastructure to expand local surge capabilities. Second, we 
have cultivated community partnerships to provide access 
to networks of resources. Thirdly, we have developed social 
media tools that complement existing strategies and increase 
local capacity. The goal of these projects has been to increase 
capacity for preparedness and response while limiting the 
burden on local health departments and surge on healthcare 
facilities during a catastrophic event.

Any type of mass casualty event will result in large numbers 
of people being sick or injured, and needing care. With this 
high demand comes a surge on medical facilities, causing 

Along the subduction zones of the world (including the 
Pacific Ring of Fire), tsunamis may strike coastlines within 
15-30 minutes following an earthquake. For cities in flat, 
coastal areas, tsunami vertical evacuation (TVE) buildings 
or artificial mounds may provide the only means of escape 
for many coastal residents. However, the effectiveness of 
TVE structures depends on societal trust, an issue that has 
not been researched. Our study focuses on nearby residents’ 
(n=200) trust in TVE buildings during a strong earthquake 
and spontaneous mass evacuation on 11-April-2012 in Banda 
Aceh, Indonesia.

This earthquake did not produce a tsunami, but the population 
had previously experienced the devastating 2004 tsunami. 
Several TVE buildings had been built in coastal areas 
of Banda Aceh city during the post-2004 reconstruction. 
We find that most people who evacuated did not evacuate 
to the nearby TVE buildings in 2012 and do not intend to 
do so in a future evacuation, instead preferring to evacuate 
horizontally to inland destinations. Most people doubt that 
the TVE buildings are strong and tall enough to withstand 
a tsunami; the fact that the 2004 tsunami caused near-total 
destruction in these areas may be the most important reason 
for this. Demographic factors, disaster experience, and risk 
perceptions do not substantively differ between those who 
prefer to evacuate to the TVE building and those who prefer 
to evacuate inland. People would be more likely to evacuate 
to a TVE building if it were the village mosque, and if it 
had available food, water, and medicine. Research on these 
issues in other locations with TVE structures would make an 
important contribution toward making TVE structures more 
effective.

Keywords: evacuation infrastructure, vertical evacuation, 
trust, tsunami

Disaster Management Awareness Program in 
Medical Schools in Nepal: An Inclusive and 
Comprehensive Approach to Build Community 
Resilience
PANTA, Sunita
Shree birendra Hospital, Nepal
Presenting author: PANTA, Sunita
sunitapanta@gmail.com
Nepal is a South Asian country extremely vulnerable to 
natural disasters such as floods, landslides, fire, drought, 
earthquakes and epidemics killing hundreds of people each 
year. Unstable government, difficult terrain, variable climatic 
conditions, active tectonic processes, unplanned settlement, 
poor construction practices, dense and increasing population, 
poor socioeconomic conditions and low literacy rates are the 
compounding factors.

The devastating Gorkha earthquake 2015 revealed many 
pitfalls. Lack of comprehensive disaster management 
education and community awareness were identified as the 
crucial factors. Medical personnel have a pivotal role during 
the whole spectrum of the disaster namely: response, relief 
and rehabilitation phases.

A comprehensive educational disaster program tailor made 
for Nepalese context would be very beneficial to build the 
community resilience. Disaster management awareness 
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empowerment and to assess the energy conservation trend 
among the economically empowered women. The study 
utilizes Focused Delphi to describe the link between energy 
conservation and women economic empowerment by using 
the concepts of linkage, possibility of practice and intensity 
of practice in three rounds. Exploratory Delphi to measure 
about the manifestation for energy conservation among 
economically empowered women by using the concepts of 
drivers and activities for energy conservation. The energy 
conservation trends found positive 63.25% and negative 
26.75% in economically empowered women, positive 
43.75% and negative 45% in not economically empowered 
women. The study is contribution to organize civil society 
to manage the energy demand for sustainable development.

Keywords: Energy, Conservation, women Economic 
Empowerment 

Iran Disaster Risk Reduction, an Institutional 
Debate
GHAZI, Iran (2); MAHMOUDZADE, Amir (1); 
MOKHTARI, Fereshte (3)
1: Chancellor of Shakhes Pajouh Engineering and Research Institute 
of  Natural Hazards, Isfahan, Iran; 2: Vice Chancellor of  Shakhes 
Pajouh Engineering and Research Institute of  Natural Hazards, 
Isfahan, Iran; 3: Researcher of  Shakhes Pajouh Engineerining and 
Research Institute of Natural Hazards, Isfahan, Iran
Presenting author: GHAZI, Iran
Iranghazi20@gmail.com
Iran is a Middle Eastern country located within the Caspian 
Sea and the Persian Gulf region. Disasters have affected 
the communities, economy and environment of Iran. The 
organization of crisis management established to reduce 
disaster risks in Iran and research institutions such as Shakhes 
Pajouh are building capacities and doing integrated research 
on disaster risk reduction.

People and the environment are increasingly suffering from 
the effects of natural disasters. Iran is a land of world’s third 
largest natural disasters. 10 natural disasters in Iran for the 
period 1900 to 2013 are presented in this paper. The aims 
of this investigation are to characterize disasters and their 
effects on the Iranian communities as well as introducing 
relevant institutions for reducing risks and doing integrated 
research on disaster risk reduction.

Iran is exposed to many types of disasters. Drought, floods 
and earthquakes affected too many people and caused 
considerable economic damage costs. Geo-tectonic position, 
climate change, greenhouse gas emission and lack of stable 
buildings for earthquake resistance are the major reasons for 
increasing natural hazards in Iran.

The strategies adapted to organize the process of crisis and 
risk management in Iran are:

1) Establishment of 9 specialized committees for disaster risk 
reduction management in 1990 to 2000

2) Establishment of aids and life-saving project in 2003

3) Establishment of the supreme council of crisis and risk 
management with the leadership of the president of Iran in 
2007

emergency departments, clinics and medical offices to become 
crowded. Crowding leads to delays in seeing providers so 
patients experience a delay in receiving information and 
appropriate treatment. These projects were designed with this 
scenario in mind. To strengthen local capacity to respond to 
an event, we have used innovative approaches, integration 
and collaboration as described below.

Keywords: Disaster, Preparedness, Community, Integration, 
Public Health

Key Design Components of an International Field 
Course on Hazards and Disaster Risk Reduction
DOBERSTEIN, Brent Albert
University of Waterloo, Canada
Presenting author: DOBERSTEIN, Brent Albert
bdoberst@uwaterloo.ca
One of the most effective learning approaches for the study 
of hazards and disaster risk reduction is the immersive 
and experiential “field course”. This presentation outlines 
some of the key design components used in a recent joint 
undergraduate/graduate field course held over a 3 week period 
on the island of Java, Indonesia. The goal of this presentation 
is to assist other educators in designing effective field-based 
courses exploring the hazards and disasters theme. Numerous 
field course outlines were consulted, and pedagogical 
materials on field course design were consulted before key 
elements were selected. These key elements included: pairing 
with local academics to facilitate field course logistics, 
employment of full-time local assistants/translators who 
were ‘embedded’ in the course, allowing students to select 
and design their own research topic within the broad ‘hazards 
and disaster risk reduction’ umbrella, and using field course 
sites as a backdrop for student-led field presentations. One 
additional and important design element involved pre-trip 
student fundraising to support an Indonesian organization 
working with vulnerable and hazard-affected individuals, and 
the reasoning behind this course element will be explained in 
this presentation.

Keywords: Education, fieldcourse, hazards, disaster risk 
reduction, pedagogy

Role of Women in Energy Conservation: Exploring 
Link between Energy Conservation and Women 
Economic Empowerment
MUSARRAT, Jabeen
National Defence University, Pakistan
Presenting author: MUSARRAT, Jabeen
musarratjabeen7@yahoo.com
Energy conservation takes to decrease energy supply and 
demand gap. Mostly energy conservation strategies highlight 
the energy conservation by emphasizing efficient energy 
technologies; while ignoring the efficiency in contact to 
socio-economic construct of energy utility. Referred to 
social construct of energy conservation implies the ability 
and willingness to reduce energy consumption or using 
less energy for a constant service. Economic empowerment 
implies to make and act upon economic decisions. The 
enhanced level of women economic empowerment may 
promote energy care in the society. This study is to explore 
the link between energy conservation and women economic 
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Session 17: Risk Mapping and 
Spatial Assessment Tools
30/08/16 • 14:05-15:35 • Room: Schwarzhorn

Vulnerability Assessment Using Spatial Information 
in terms of Chemical Release Disaster
LEE, Jae Joon; YUN, Hong Sic; SONG, Moon Su; KWON, 
Jung Hwan
Sungkyunkwan University, Korea, Republic of (South Korea)
Presenting author: LEE, Jae Joon
lunevocal4249@gmail.com
As the development of the domestic chemical industry is 
steadily increasing every year, the use of chemical substances 
is also increasing. But It is difficult to predict the exact 
frequency of the chemical accident because it occurs due to 
a defect of human errors and the deficiencies of equipment.

In 2015, South Korea made process to management chemical 
accident of offsite impact and risk assessment. But the 
organization disaster management have used administration 
boundary census statistical data for offsite risk assessment. 
It is difficult to assess the exact impact of accidents. Disaster 
manager should have used detailed census track. In this paper, 
Jipgaegu (300 people in 1 track) is used for assessment. 
Also, through data processing, this paper calculates daytime 
population for calculating the day time population. Research 
process follows bellow order

1. Setting research area and making chemical release scenario

2. Constructing spatial information in the nighttime 
population by using demographic data each zone normally 
100m by 100m in urban area.

3. Constructing spatial information daytime population 
by using the number of worker and age-specific economic 
activity rate applicable to research area

4. Sorting the population into age and constructing response 
organization to set weight for finding social vulnerability 
area.

5. According to distance, site dependence vulnerability

6. Simulating chemical release accident and distribute 3 score 
to population on the level of impact to 3 area following the 
ALOHA program simulation.

Characteristics of social, dynamic, physical, location-
dependent vulnerability were considered for the overall 
vulnerability assessment of population. Results of this 
study could provide the information that might be helpful 
to determine the policy for each step in prevention, 
preparedness, response and recovery to prepare for chemical 
release accidents.

Keywords: Spatial information, Chemical release accident, 
Vulnerability assessment, Social Disaster, GIS

4) Establishment of the organization of crisis and risk 
management in 2007

Shakhes Pajouh as the first private research institute of natural 
disaster reduction engineering in Iran was established in 2001 
and has been progressing very fast. It offers Ph. D. and MSc. 
courses by research and is actively involved with integrated 
study and research on disaster risk reduction.

Keywords: Disaster, Management, crisis, Research, Shakhes 
Pajouh

Disaster Risk Reduction of Environmental Impacts 
from Mining (Case Study: The Laashotor Mines of 
Isfahan, Iran)
MAHMOUDZADE, Amir; MOKHTARI, Fereshteh 
Shakhes Pajouh Engineering and Research Institute of Natural 
Hazards, Iran, Islamic Republic of
Presenting author: MAHMOUDZADE, Amir
amiramj3@yahoo.com

Mining refers to all the methods that used for accessing 
to mineral materials. Destruction and changing natural 
landscape, waste piles, making holes and extreme changes 
in the primitive form of nature, the subsiding of the earth, 
acceleration in evasion process, road construction and 
change in natural land forms, destruction and annihilated of 
underground water aquifer result of destruction of ground’s 
layers and state, demolition of earth and vegetation, released 
of poisonous substances, drainage acid mines, melting 
factories, noise, dust, industrial minerals and environmental 
effects are geomorphological and environmental 
consequences of mining. The purpose of this study is to 
examine environmental effects of mining on the landscape 
and residences, risk reduction of environmental impacts 
from mining and estimating the amount of destruction and 
threat which are the results of exploiting of mines with 
effect of different factors in from work of three scenario 
maintenance and landscape management, maintenance and 
natural resources management, determining suitable location 
for mineral and also effects of these activities on Baharestan 
city that is located near the Lashootor mines. So, we consider 
two methods, first-hand data from questionnaires collected 
from residencies and analyzed with statistical methods and 
second-hand data which are collected from satellite and 
analyzed with several index making decision methods. This 
study is descriptive-analytical and is done in field. In this 
study AHP, TOPSIS and VIKOR is used to display a space 
model for destruction geomorphological landscape for area in 
which mines exploit. Eight norms for destruction landscape 
and six mineral location was identified in Lashootor mines. 
We weighted norms with the use of AHP in three scenario 
and ranked the areas with the use of TOPSIS and showed 
different priorities of mining location. Finally six areas were 
given priorities considering landscape destruction, natural 
source destruction and suitable location for mining.

Keywords: mining, geomorphology, landscape degradation, 
DRR
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cost-benefit-analyses conducted to optimize the allocation 
of public money. Although risk assessment is common 
practice among professionals in most European countries and 
worldwide, the market for calculation and mapping tools is 
rather sparse.

We address this issue by presenting two applications 
recently developed in Switzerland. Firstly, we present the 
software EconoMe-Develop (www.econome-develop.
admin.ch), which was developed for single or multi-risk 
assessment primarily for gravitational processes such as 
snow avalanches or floods. Due to its flexibility, it can also be 
used for assessment of meteorological risks or earthquakes. 
Secondly, we present RAMMS::RISK, which was developed 
as a risk calculation and mapping tool for mountain natural 
hazards, such as avalanches, debris flows and rockfalls. 
RAMMS::RISK is independent of commercial GIS products 
and was conceptualized as a module of RAMMS, a numerical 
model for simulating snow avalanches, debris flows and 
rockfall events in three-dimensional terrain.

We will illustrate the application of both tools with case 
studies, and highlight how both applications can support 
decision makers in their daily work.

Keywords: Risk Assessment, Cost-Benefit-Analysis, Risk 
Mapping, Software

Risk Assessment and Mapping of Harmful Algal 
Bloom in Farming Fisheries of South Sea (Korea)
SONG, Moonsoo (1); YOON, Hongsic (1,2); KIM, Taewoo 
(2); LEE, Jaejoon (1)
1: Interdisciplinary Program in Crisis Disaster and Risk 
Management, Sungkyunkwan University; 2: Department of Civil 
and Environmental Engineering , Sungkyunkwan University
Presenting author: SONG, Moonsoo
songms0722@gmail.com
Recently, in connection with the climate change, Harmful 
Algal Bloom (HAB) with the excessively high amount of 
microorganisms and various substances that they produce 
cause serious problems in the farming fisheries. Large 
amounts of toxicity and slime of hazardous algae make lower 
dissolved oxygen in the seawater and reduce the capacity of 
oxygen exchange of fish by sticking to the gills. It kills by 
suffocation marine creatures and gives massive damage to 
aquaculture.

In this study, the HAB monitoring technology using the 
images of the Geostationary Ocean Color Imager (GOCI) 
and a risk assessment was performed about the damages of 
aquaculture farms due to the HABs in the southern coast 
of South Korea. To identify Cochlodinium polykrikoides-
red tide from non-red tide water (satellite high chlorophyll 
waters), use improved spectral classification method 
proposed by Son et al.(2011) for the GOCI. This modified 
spectral classification method for GOCI led to increase 
accuracy for C. polykrikoides and non-red tide blooms and 
provided a more reliable and robust identification of red tides 
over a wide range of oceanic environments than was possible 
using chlorophyll-a concentration, or proposed red tide 
detection algorithms. Once the area of HAB was classified 
from GOCI image, the spatial distribution of the red tide area 
was presented on the ArcGIS 10.1. Then, a risk assessment 
was conducted with the attribute data of aquaculture farms 

A Spatial Decision Support System (SDSS) for 
Understanding and Reducing Long-Term Disaster 
Risk
VAN DELDEN, Hedwig (1,2); RIDDELL, Graeme Angus 
(1,2); VANHOUT, Roel (1); MAIER, Holger Robert (2); 
ZECCHIN, Aaron Carlo (2); NEWMAN, Jeffrey Peter (2); 
DANIELL, James (3); DANDY, Graeme Clyde (2)
1: RIKS, Netherlands, The; 2: The University of Adelaide; 3: 
Karlsruhe Institute of Technology
Presenting author: VAN DELDEN, Hedwig
hvdelden@riks.nl
Pressures on urban centres are increasing, with urban land 
expected to triple in size globally by 2030. This, coupled 
with the increasing threat of climate change, poses significant 
challenges, but also opportunities, to governments, planners 
and communities. The SDSS presented looks to assist these 
stakeholders in making better long-term planning decisions 
by considering the dynamics of risk across hazard, exposure 
and vulnerability and taking a more holistic approach to risk 
management and reduction.

The SDSS for disaster risk reduction has been developed 
in collaboration between research institutions and State 
Governments across Australia and integrates multiple hazard 
models with a land use model. This allows for the inclusion 
of information regarding population, social capital and 
building stock to consider long term spatial and temporal 
dynamics of disaster risk. The integrated SDSS operates 
at a 100m resolution with a time-step of 1 year and can be 
used for exploratory modelling 20-50 years into the future. 
Hazards included in the SDSS include riverine flooding, 
coastal inundation, bushfires and earthquakes. Each is 
modelled on the basis of relevant physical properties of the 
hazard and includes the impacts of climate change on hydro-
meteorological and bushfire hazard. The land use model is 
driven by socio-economic developments, and allocates land 
use activities throughout the region of interest.

The SDSS can be used to explore the impact of risk reduction 
options, such as levees, prescribed burns, building hardening, 
land-use planning, and education/ awareness programs. 
The options can be assessed through SDSS-calculated risk 
reduction, environmental and social indicators, along with a 
cost-benefit-analysis. The SDSS has an easy-to-use Graphical 
User Interface, allowing stakeholders to explore long-term 
risk and the impacts of policies. This can allow for cities 
to be designed in terms of strategically minimising risk by 
considering its citizens’ and buildings’ vulnerabilities, and 
their exposure to a changing hazard.

Keywords: Integrated modelling, multi-hazard, land use, 
policy impact assessment, social learning

Tools for Assessment and Mapping of Natural 
Hazard Risks
BRÜNDL, Michael; ZAUGG, Linda
WSL Institute for Snow and Avalanche Research SLF, Switzerland
Presenting author: BRÜNDL, Michael
bruendl@slf.ch
In the past ten years, the assessment of risk has become a 
key element in decision-making for natural hazards and other 
societal areas. Risk – technically defined as the product of 
hazard, vulnerability and objects at risk – is one criterion in 
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in consideration of factors such as the buildings, roads, grate 
inlets, and underground that affect the flow in an urban areas. In 
order to verify the applicability of the developed model it was 
applied to a pilot for different urban areas and rainfall events. 
In addition, a comparative analysis was carried out with the 
existing model to verify the accuracy of the developed model. 
As a result of the comparison, the developed model was more 
accurate than the existing model and had higher availability. 
The developed model in this study can be utilized to build 
real-time urban flood forecasting and warning system in the 
future.

Keywords: urban flood, flood forecasting, real-time, 
inundation analysis

Session 18: Roles of Scientific 
Communities for Disaster Risk 
Reduction Solutions: Perspectives 
for the Global Alliance of Disaster 
Research Institutes (GADRI)
30/08/16 • 14:05-15:35 • Room: Sertig

Since the United Nations General Assembly designated 
the 1990s as the International Decade for Natural Disaster 
Reduction (IDNDR), there have been global initiatives for 
Disaster Risk Reduction (DRR) for more than a quarter 
of a century. During this period we have achieved better 
understanding of disaster risk and have developed promising 
disciplinary and transdisciplinary approaches (e.g. single 
or combined engineering and other technological or people 
focused solutions). However, an improved scientific 
knowledge often could not bring about significant reduction 
of disaster risk in the real world. In the many conferences 
related to DRR, gaps between scientific knowledge and 
practice have remained, such as for example in relation to 
implementation problems and the last mile issue.

A disaster is a local phenomenon and depends very much on 
the local context. Without considering dynamic local contexts, 
including their interconnectedness with other local and global 
contexts, any good solutions for DRR cannot be implemented 
and sustained. Therefore, local research institutes, with links 
to one another, should play a key role for DRR. Furthermore, 
when a disaster happens, these institutions should be the 
primary sources of knowledge and information for critical 
decision making to prevent propagation of the impact of 
the disaster. In March 2015, the Global Alliance of Disaster 
Research Institutes (GADRI) was established with the aim 
of contributing to DRR and disaster resilience in close 
collaboration with organizations around the world. In this 
way, the GADRI network of organizations creates a direct 
link from local actions and activities to the global through 
sharing of information, knowledge, experiences and ideas on 
disaster research.

GADRI home page: http://www.gadri.net

Panelists include:

Hirokazu Tatano, Secretary-General, GADRI, Professor, 
DPRI, Kyoto University, Uji, Japan

through the GIS database. Finally, minimization of damages 
to aquaculture farms from red tides and the minimization of 
the spread of red tide damages.

Keywords: Risk assessment, HAB, GOCI, Chlorophyll-a, 
GIS, Farming fisheries

Dynamic Risk Map (DRM) for Enhancing Risk 
Assessment of Construction Projects in Random 
Districts in Egypt.
ZABEL, Nael Yousry (1,2); ALFANDI, Ghadeer Rashed 
(3); SALEH, Mohamed El Said (4)
1: WorleyParsons Engineering Consultancies, Saudi Arabia; 2: 
Institutie of Higher Engineering & Technology – Fifth Assembly, 
New Cairo, Egypt; 3: Civil Engineering Department, College of 
Engineering, Design, and Physical Science, Brunel University 
London, Uxbridge, UK; 4: Department of Civil Engineering, 
Military Technical College, Cairo, Egypt.
Presenting author: ZABEL, Nael Yousry
naelatnet76@yahoo.com
The Government of Egypt is facing a tremendous challenge 
to overcome the threats of the dilemma. Managing the risk 
factors in upgrading infrastructure projects in the slum is a 
critical dimension of the dilemma in Egypt, One approach to 
overcome this hardship is to provide a facility to understand 
and visualize such dependencies which is risk mapping. This 
paper presents the implementation of powerful tool called 
Dynamic Risk Map (DRM). Thus enhancing risk prediction 
of a dynamic risk assessment. DRM consists of all potential 
dependency relationships between pairs of risk factors in 
same risk group or in two different risk groups. From DRM 
it is possible to evaluate the risk significance in unlimited 
project scenarios that enabling the decision maker for more 
wide vision for his decision. This paper proposes a method 
of presenting in a visual fashion the risk factors that have a 
bearing on construction projects in random districts failure 
and their interrelationships. This allows the different parties 
in a project to use the diagram to collaborate in the creation of 
risk models. Further analytical capabilities of such a diagram 
will even improve our understanding of the magnitude of 
project risks on its outcomes.

Keywords: Dynamic risk map, random districts in Egypt, 
risk assessment

Development of Urban Flood Analysis Model for 
Real-time Urban Flood Forecasting and Modeling
CHOI, Sengyong (1); CHO, Jaewoong (1); KIM, Yuntae (1); 
CHOI, Seongyeol (2)
1: National Disaster Management Research Institute, Ministry 
of Public Safety and Security, Republic of Korea; 2: Disaster 
Prevention and Safety Institute, Republic of Korea
Presenting author: CHOI, Sengyong
ecofriend97@gmail.com
In order to prepare and response for the flooding damage in an 
urban area due to abnormal climate and disaster circumstance 
changes, the integrated inundation prediction model, which is 
dependent on the complicated drainage systems of an urban 
area, is necessary to forecast and warn about inundation. The 
purpose of this study is to develop inundation prediction 
model that interlinking ground and rain water pipe network 
space in an urban area. Especially the model was developed 
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storm surge, erosion, and flooding. Such scenarios have 
the potential to overwhelm local resources in such highly 
urbanized landscapes. With looming climate change impacts, 
awareness of the risks has spurred the need for updated 
coastal adaptation planning and policy responses. Metro 
Vancouver is dominated by structural adaptation methods, 
with heavy emphasis on coastal engineering infrastructure, 
such as dikes and seawalls. Non-structural adaptation 
methods, such as managed retreat, receive less attention. 
Municipalities are faced with mounting responsibility, 
conflicting priorities, and a reduction of funding and support 
to for present and future adaptation needs. The purpose of 
this research is to uncover the factors that influence the 
choice between traditional, engineering methods, verses a 
diversified, non-structural approach to coastal adaptation 
and planning. Furthermore, the research aims to uncover 
the barriers, as well as the opportunities for improvement in 
coastal adaptation for an urban environment more resilient 
to climate change and sea level rise. Through secondary data 
collection and key informant interviews with actors involved 
in coastal management, planning, and decision-making, this 
research explores and presents preliminary results for the 
potential application of managed retreat as a climate change 
adaptation strategy for sea level rise and flood resilience. 
While local in context, this research on Metro Vancouver 
can be used as a comparative piece for lessons learned and 
knowledge sharing. Climate change is a global endeavour, 
and understanding why barriers emerge to implementing 
adaptation, and identifying pathways for overcoming barriers, 
is crucial to lessen the consequences of climate change and 
move towards transformation and resilience.

Keywords: Sea level rise, coastal adaptation, managed 
retreat, climate change

Building Resilience at the Local Level by Applying 
IPCC’s Global Reasons for Concern, Results from 
the ARISE Project
HAMA, Angela Michiko (1); ANDERS, Ivonne (2); 
BAUMGARTEN, Andreas (3); BERTHOLD, Helene 
(3); DOBESBERGER, Paul (1); EDER, Brigitte (1); 
FELDERER, Astrid (4); FRITZ, Oliver (5); GLAS, 
Natalie (4); JANDL, Robert (6); KEUSCHNIG, Markus 
(1); KIENBERGER, Stefan (7); LEITNER, Markus (4); 
MALEK, Žiga (8); MECHLER, Reinhard (8); MEYER, Ina 
(5); OFFENTHALER, Ivo (4); SPIEKERMANN, Raphael 
(7); WILLIGES, Keith (8); ZEIL, Peter (7)
1: alpS GmbH /Centre for Climate Change Adaptation, Austria; 2: 
Zentralanstalt für Meteorologie und Geodynamik; 3: Österreichische 
Agentur für Ernährungssicherheit; 4: Umweltbundesamt 
GmbH; 5: Österreichisches Institut für Wirtschaftsforschung; 6: 
Bundesforschungszentrum für Wald; 7: Interfakultärer Fachbereich 
Geoinformatik - Z_GIS; 8: International Institute for Applied 
Systems Analysis
Presenting author: HAMA, Angela Michiko
hama@alps-gmbh.com
The “IPCC’s Burning Embers – Reasons for Concern” 
concept illustrates the future global climate change-related 
risk development. To date, this integrative concept has not 
been transferred to the local level for informing decisions. 
The project ARISE addressed this gap and developed a 
decision support approach for climate-sensitive iterative 
risk management as a key adaptation approach for the local 

Ana Maria Cruz, DPRI, Kyoto University, Uji, Japan

Sakiko Kanbara, Faculty of Nursing, University of Kochii, 
Kochi, Japan

Badaoui Rouhban, GRF Davos Senior Research Fellow, 
Special Advisor to the Assistant Director-General of 
UNESCO for Natural Sciences, Former Director, Disaster 
Reduction, UNESCO

Session 19: Integrating Migrants 
in Crisis Preparedness, Response 
and Recovery in Countries of 
Destination
30/08/16 • 15:45-17:15 • Room: Seehorn

Migrants represent an increasingly sizable component 
of communities all around the world, and their presence 
is key for the economic, social and cultural vitality of the 
neighborhood, cities and countries they live in. However, 
they are also often among the people most severely affected 
by disasters. Language and administrative barriers, reduced 
local knowledge, mistrust in response actors and lack of 
consideration for their needs in local preparedness planning 
result in specific conditions of vulnerability.

As also highlighted by the Sendai Framework, including 
migrants, and their specific capacities and needs, in disaster 
prevention, preparedness, response and recovery efforts should 
become a priority to risk reduction and risk management 
actors all over the world, as it is key to minimizing short 
and long term impacts of hazards on diverse, multicultural 
community.

This session is part of a full training package that IOM has 
developed to improve the capacity of civil protection and 
emergency management actors to account for migrants’ 
specific needs in disaster planning and response. The session 
adopts a learner-centered, participatory approach, and revolves 
around the presentation of a few activities and an operational 
tool that aim to increase the participants’ awareness of the 
main issues at stake, as well as help them reflect on specific  
aspects of inclusive disaster risk management practice.

Session 20: Harmonizing DRR 
and CCA in Urban Areas
30/08/16 • 15:45-19:00 • Room: Schwarzhorn

Pathways for Coastal Adaptation in Metro 
Vancouver
RUTLEDGE, Alexandra Heather
University of Waterloo, Canada
Presenting author: RUTLEDGE, Alexandra Heather
a3rutled@uwaterloo.ca
Coastal megacities are highly vulnerable to the impacts of 
climate change. Climate change and sea level rise present 
tremendous risk for damage and loss in Metro Vancouver, 
British Columbia. The combination of sea level rise and 
intensified storms under a changing climate can result in 
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From qualitative research, we show that for the Danish case 
this should include: new policies, legislative changes, a 
higher degree of preparedness, and an improved awareness 
among stakeholders and civil society. The shift towards non-
structural measures is hampered by lack in coordination 
that should be improved to agree e.g. on an acceptable 
risk definition and to avoid duplicating efforts. To advance 
awareness and coordination between DRM and CCA and to 
improve measures, a bottom-up approach could by initiated 
by civil society using recent flood events to exert pressure 
on the national government, and in a top-down approach the 
government could identify the needs among the civil society 
to include these in the decision-making process.

Keywords: Flooding, Risk Reduction, Adaptation, 
Mitigation, Coordination

Managed Retreat for Climate Change Adaptation 
and Disaster Risk Reduction: A Comparison of 
Three Coastal Megacities
DOBERSTEIN, Brent (1); RUTLEDGE, Alexandra (2); 
AJIBADE, Idowu (3); TADGELL, Anne (4)
1: University of Waterloo, Canada; 2: University of Waterloo, 
Canada; 3: Balsillie School of International Affairs, Waterloo, 
Canada; 4: All Hands Volunteers, Nepal
Presenting author: DOBERSTEIN, Brent
bdoberst@uwaterloo.ca
Managed retreat is increasingly being looked to as a proactive 
disaster risk reduction strategy for coastal megacities facing 
climate change, but the degree to which managed retreat is 
used appears to be highly variable and context-dependent. 
Research was carried out in the cities of; Lagos, Nigeria; 
Manila, Philippines, and; Vancouver, Canada, under the 
“Coastal Cities at Risk (CCaR): Building Adaptive Capacity 
for Managing Climate Change in Coastal Megacities” 
program funded by Canadian IDRC. The main goal of the 
research was to determine the extent to which manage retreat 
was seen as a viable climate change adaptation option. 
Anticipating that there could be significant barriers to the 
use of managed retreat, a secondary goal was to identify 
barriers preventing the use of managed retreat as CCA. 
Research methods included semi-structured key informant 
interviews, review of secondary data/literature, and in the 
Manila and Vancouver cases, direct observation of regions 
where managed retreat would be most useful. The research 
revealed significant variations across the three cases. Manila 
has adopted proactive managed retreat more than the other 
two cases, while Vancouver fell at the opposite end of the 
spectrum, demonstrating the most significant array of 
barriers to the use of managed retreat. Lagos has had limited 
experience with managed retreat, and appears to use the 
approach opportunistically. The presentation concludes with 
general recommendations for cities exploring the possibility 
of adding managed retreat to their CCA toolkit.

Keywords: Climate Change Adaptation, Managed Retreat, 
Coastal, Megacities, Disaster Risk Reduction

level. “Local Reasons for Concern (LRCs)” were derived and 
respective measures evaluated for the City of Lienz, Tyrol.

User-oriented approaches in the form of hybrid methodologies 
(top-down and bottom-up, model-driven and participatory) 
were used. Interviews with various stakeholder groups in 
Austria and in the study site City of Lienz were conducted 
as well as a desk review on global, regional and national 
frameworks. Based on this input, the generic framework for 
adapting the “Global Reasons for Concern” to the local level 
was developed. A workshop aimed at co-developing and co-
designing socioeconomic pathways for the study area was 
held and possible future climate indices were calculated. 
Against this background, the future risk development and the 
LRCs were derived. Implementable adaptation measures were 
elaborated and evaluated with local stakeholders via a multi-
criteria assessment. In comparison to the IPCC’s Burning 
Embers, the LRCs for the City of Lienz communicate local 
concerns in more detail, not only because of the scale, but 
also because of the socioeconomic-pathways.

The LRCs have the potential to serve as communication and 
decision-support tool by creating a sense of steward- and 
ownership concerning existing and emergent climate-related 
risks. Singling out and visualizing the most relevant climate-
related risks at the municipal level by means of the LRCs 
constitutes a “missing link” and provides actionable input 
for local governments to choose from the recently developed 
breadth of adaptation measures, tailor them accordingly to 
their requirements and, thus, build resilience.

Keywords: Global Reasons for Concern, iterative risk 
management, climate change, local government, decision 
support

Advancing Coordination Between DRM and CCA 
in Integrated Flood Risk Management
JEBENS, Martin (1); SORENSEN, Carlo (2)
1: Danish Coastal Authority; 2: Technical University of Denmark
Presenting author: JEBENS, Martin
mje@kyst.dk
Flood hazards in coastal regions induce risks toward 
lives, property, economy and the environment. In need of 
sustainable and holistic actions to reduce risks, these should 
include innovative Disaster Risk Management (DRM) and 
Climate Change Adaptation (CCA) measures. While differing 
on important parameters such as political commitment, 
awareness and uncertainty of the hazard/risk, commonalities 
between DRM and CCA can also be identified that affect 
human settlement, institutional adaptation, and the economy. 
This supports coordination of mitigation and adaptation 
measures to create resilience and sustainable solutions that 
take into account present and future outcomes. Adaptation 
must be integrated in existing policy making and be a planning 
process priority to become effective, however. In relation to 
coastal hazards in Denmark, deficits are identified in how 
DRM is brought into effect, e.g. though lack of planning and 
awareness. This, we argue, may be the golden opportunity to 
improve the national DRM-CCA integration.

Past coastal risk mitigation and adaptation in Denmark only 
focused on structural measures. Due to its long coastline this 
is neither a sustainable nor an economically feasible solution 
ahead, and emphasis on non-structural measures is crucial. 
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structural adjustment programs recommended by these 
multilateral agencies, in order to continue to qualify for debt 
forgiveness and aid. Though not specifically related to the 
Hyogo Framework of Action (HFA), the commitments made 
by the government to these agencies in the health, education 
and critical infrastructure sectors directly impact the progress 
to be made towards disaster risk reduction and economic 
resilience. As an example, the Government of Sierra Leone 
took measures to satisfy the HFA by evicting and breaking 
down slums, and without concomitant housing provisions, 
this action lead to the development of slums in other unsafe 
locations. Long-term economic sustainability is undermined 
when policies like salary base reduction and removal of 
subsidies on staples and amenities like rice and petrol; and 
privatization of public services are encouraged, especially 
in the face of natural disasters. In recent years, Sierra Leone 
has had difficult experience dealing with the Ebola virus 
of which thousands of people lost their lives. This paper 
analyzes the case of Sierra Leone from the lens of economic 
impact and underlying causes for concern towards economic 
sustainability in a post-Ebola recovery phase.

Keywords: Sierra Leone; Economic sustainability, Hazards; 
Floods; Ebola

The Disaster Risk Landscape for Small Island 
Developing States (SIDS)
SHULTZ, James Michael
University of Miami Miller School of Medicine, United States of 
America
Presenting author: SHULTZ, James Michael
jamesmichaelshultz@gmail.com
In contrast to continental nations, the world’s 52 small island 
developing states (SIDS) form a collective of countries that 
experience similar disproportionate challenges for sustainable 
development related their geography, small size, and physical 
isolation. SIDS also face elevated risks for disaster incidence 
and consequences particularly in the realms of climate 
change, sea level rise, natural disasters (tropical cyclones, 
earthquakes, tsunamis, volcanoes), and marine hazardous 
materials spills. Cyclone Winston’s direct impact on Fiji 
in 2016 and Cyclone Pam’s landfall over Vanuatu in 2015 
illustrate the special vulnerabilities of the SIDS.

The novel disaster risk reduction (DRR) and disaster risk 
management (DRM) challenges faced by SIDS were reviewed 
in light of United Nations guidance, the Sendai Framework, 
and the Sustainable Development Goals.

For SIDS, the disaster risk landscape is shaped by the features 
of these island states: (1) small size and correspondingly 
limited resources; (2) elevated disaster frequency and 
severity based on geography (tropical latitude and longitude), 
geophysics (seismicity, volcanic activity, proximity to tectonic 
plate boundaries), and topography (sea level elevation, 360° 
coastal perimeter, steep terrain on some islands); and (3) 
physical isolation from other nations - precisely because 
SIDS are individual islands or clusters of islands.

The Process of Involving Citizens in the Planning of 
“Green Cities”
WACHINGER, Gisela; RENN, Ortwin
University of Stuttgart, Germany
Presenting author: WACHINGER, Gisela
gisela.wachinger@zirius.uni-stuttgart.de
Diverse efforts are underway to plan cities so they are both 
more resistant to climate change and, in some instances, 
may even help avoid negative influences on climate. Some 
examples include: sustainable energy-production, new 
“clean” mobility concepts, energy efficient housing, and the 
planning of green urban zones.

In Germany, urban planning directives require citizen 
involvement at several stages of the process. However, 
the definition and implementation of what constitutes 
“involvement” can vary greatly. The challenge is to discover 
which participation processes slow down the planning and 
which may lead to potentially faster implementation of 
new ideas. Furthermore, how can the results of any process 
count as a positive contribution to protect the climate? And 
lastly, what method of participation builds trust between the 
governmental or corporate authorities and the citizens?

Two German city cities will be presented as examples of 
our facilitation processes (Stuttgart and Bad Neuenahr-
Ahrweiler). In semi-structured interviews, we asked the 
leading city authorities for their input on what conflicts 
and challenges exist regarding climate change for their 
particular cities and areas. Building on these interviews, we 
developed a process to include citizens as “experts” of their 
own neighbourhoods in the planning process. The results of 
this process need to be approved by the city authorities to 
become effective. Likewise, citizens must feel that their input 
is valued and utilized.

Working with the students of our new Master Program 
“Urban Planning and Citizen Participation” we attempted 
to identify “success factors” of fair participation. The result 
of our research has been the development of guidelines for 
successful participation in climate change programs for 
urban planning and citizen involvement. The outcome of the 
research will be presented along with a definition of what we 
mean by “success” regarding results for “green cities” with 
less environmental footprints.

Keywords: citizen participation, urban planning, 
environmental risks, fairness, trust

Session 21: Country Risk 
Management: Case Studies
30/08/16 • 15:45-17:15 • Room: Sertig

Disasters and Long Term Economic Sustainability: 
A Perspective on Sierra Leone
DUMBUYA, Barlu; NIRUPAMA, Niru
York University, Canada
Presenting author: DUMBUYA, Barlu
bdumbuya@yorku.ca
Sierra Leone’s economy is substantially dependent on 
foreign aid from agencies like the World Bank, the African 
Development Bank, and the International Monetary Fund. 
The Government of Sierra Leone continues to implement 
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The Factors Affecting Institutional Performance in 
Disaster Management in Oman.
AL MANJI, Suad Saud; LOVETT, Prof Jon; MITCHELL, 
Dr Gordon
university of leeds, United Kingdom
Presenting author: AL MANJI, Suad Saud
gyssam@leeds.ac.uk
Oman is vulnerable to natural disasters and is developing 
institutional systems to improve community safety and 
resilience during extreme weather events. A number of 
variables affect performance of the institutional system in 
Oman. This study aims to increase understanding of the 
variables affecting the institutional performance in order 
to improve disaster planning and response. The key issue 
is identifying the most significant variables affecting the 
system. Fuzzy Cognitive Mapping (FCM) using participatory 
methodology was used to identify variables and their 
interactions. FCM can be used as an explanatory method to 
reveal behaviour behind decision-making, as a predictive 
method for the future decisions and actions, as a reflective 
method to represent a given situation and the possibility of 
promoting and necessary changes, and as a strategic method 
for decision-making in a complex situation.

An FCM workshop was conducted in Oman with stakeholders 
from different institutions divided into 4 teams. A combined 
map was created to average the FCM result from the 4 
teams. The combined map gave 21 main factors affecting the 
institutional system. The results of this study indicate that 
early warning and financial support improve the institution’s 
performance. Lack of cooperation between the different 
institutions, absence of a comprehensive emergency plan, and 
absence of land use policies adversely affect performance.

Keywords: FCM, institutional performance, early warning, 
sector cooperation, stakeholder

Paradigm Shift and Intervention for Zanzibar and 
Coastal Tanzania in The Context of Natural Assets, 
SDGs snd Disaster Mitigations
MASCARENHAS, Adolfo (1); MOHAMED, Afua (2); 
MOHAMMED, Sheikh (3)
1: LINKS TRUST, Tanzania; 2: COSTECH-ZANZIBAR; 3: STATE 
UNIVERSITY OF ZANZIBAR
Presenting author: MASCARENHAS, Adolfo
adcamas@gmail.com
Retrospectively during the last decade, the spectacular 
economic growth in Tanzania was exclusive development. 
The focus was on stand-alone issues: climate change (CC), 
pollution, solutions dominated by western preferences, and 
the passive acceptance of solutions followed. Disaster threats 
including increased poverty levels, violence, deteriorating 
health and destructive use of natural assets seemed to be 
acceptable norm. It depreciated peoples’ participation, 
experience and priorities.

The paradigm shift has three perspectives. (1) It starts by 
decoupling “natural” from “disasters” and emphasizing 
“natural assets”. (2) It recognizes major dynamic and 
relational changes which have not seen seriously considered 
including demographic, implication of urbanization. In this 
respect how can understanding of the components of the 
global circulation model help. (3) How can knowledge, be 
used and science and technology be applied?

For SIDS, the trifecta of natural disaster vulnerability, 
climate change, and rising ocean levels act synergistically to 
exacerbate disaster risks. Dispersed broadly throughout the 
oceans of the world, the SIDS act inadvertently as an early 
warning network for detecting the initial signs of insidious 
global threats. Given these realities, DRR and DRM strategies 
must be tailored to the unique constellation of disaster hazards 
and vulnerabilities that characterize the SIDS. The ability 
of SIDS to form robust alliances among counterpart island 
nations is an urgent imperative as is the need for infusion of 
international support to enhance disaster resilience.

Keywords: small island developing states (SIDS), 
sustainable development goals, sea level rise

Afghanistan Multi-Hazard Risk Assessment, 
cost benefit analysis and resilient design 
recommendations
GLOVER, James; STAL, Marc; AMMANN, Walter J.
Global Risk Forum GRF Davos, Switzerland
Presenting author: GLOVER, James
james.glover@grforum.org
Afghanistan is highly prone to intense and recurring natural 
hazards such as flooding, earthquakes, snow avalanches, 
landslides, and droughts. These occur in addition to man-
made disasters resulting in the frequent loss of live, 
livelihoods, and property. The creation, understanding and 
accessibility of hazard, exposure, vulnerability and risk 
information is key for effective management of disaster 
risk. Assuring the resilience of new reconstruction efforts 
to natural hazards, and maximizing the effectiveness of risk 
reduction investments to reduce existing risks is important to 
secure lives and livelihoods.

So far, there has been limited disaster risk information 
produced in Afghanistan, and information that does exist 
typically lacks standard methodology and does not have 
uniform geo-spatial coverage. To better understand natural 
hazard and disaster risk, the World Bank and Global Facility 
for Disaster Reduction and Recovery (GFDRR) have 
supported the development of new fluvial flood, flash flood, 
drought, landslide, avalanche and seismic risk information 
in Afghanistan, as well as a first-order analysis of the costs 
and benefits of resilient reconstruction and risk reduction 
strategies.

In this contribution we present an overview of the 
methodology applied to perform the multi-hazard risk 
analysis for Afghanistan. We illustrate some of the more 
detailed aspects of hazard detection, vulnerability and risk 
assessment for nationwide risk assessments with the example 
of avalanche risk. We discuss some of the challenges faced in 
working with large datasets and where data can be difficult to 
come by. In a multi-hazard risk project, cross discipline data 
exchange supports an integrated risk approach and allows 
future projections of the risks within a changing climate. The 
multi-hazard risk assessment provides the foundations for 
strategic planning and risk resilience in Afghanistan.

Keywords: Multi-Hazard Risk Assessment, GIS, Spatial 
Planning
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Collaboration and Decision Making Tool for 
Emergency & Crises Situations
SCHIMAK, Gerald; DURO, Refiz; KUTSCHERA, Peter
AIT Austrian Institute of Technology, Austria
Presenting author: SCHIMAK, Gerald
gerald.schimak@ait.ac.at
A proper collaboration environment is of utmost importance for 
crises managers as well as decision makers to get continuous 
and accurate information about the crises situation and to 
manage the available resources on the fly. Interoperability of 
existing systems, tools, methods and standardized processes 
are needed to allow effective management of emergencies, 
crises and disasters. Emergency Management and decision 
making tools shall support and monitor all activities 
between the evolved actors (e.g. authorities, first responders, 
volunteers, etc.). In an European funded project called C2-
SENSE (Interoperability Profiles for Command/Control 
Systems and Sensor Systems in Emergency Management, 
www.c2-sense.eu) a tool, called Emergency Maps Tool 
(EMT), has been developed as part of a broader collaboration 
environment in the C2-SENSE Emergency Interoperability 
Framework. This tool aims to display all relevant resources 
(e.g. authorities, organization, object of interests (like roads, 
railways, bridges), messages, alarms, etc.) involved or of 
special importance, in order to allow proper management of 
the crises situation. EMT allows decision makers to set and 
monitor activities, send and receive event related messages 
but also to include ad-hoc information from sensors or sensor 
networks (e.g. water monitoring sensors in case of flooding).

Backbone of this tool is a data, communication and 
collaboration model realized in a flexible, configurable and 
extendable way. That means new, so-called “Objects of 
Interest (OOI)”, can be added on the fly and displayed by the 
EMT. In principle, such OOIs can be everything, spanning 
from metadata of responsible authorities to civil protection 
departments up to alarms, pure measurement values stemming 
from sensors, or information/messages about blocked roads as 
well as number of endangered peoples at a specific location.

Keywords: Command & Control Systems, decision support 
tools, emergency and disaster management, collaboration 
environment, interoperability, object of interest

Systems Analysis of the Data and Models Used for 
US Federal Emergency Management
GRAEDEN, Ellie; VAN MAELE, Michael; KERR, Justin
Talus Analytics, United States of America
Presenting author: GRAEDEN, Ellie
egraeden@talusanalytics.com
Informed risk-based decision making is key to building 
resilience against catastrophic natural and man-made 
disasters. New data resources and modelling tools have 
rapidly expanded the amount of information available 
to decision makers when planning for and responding to 
emergencies. However, there remains a paucity of tools to 
support decision makers in identifying useful information 
sources and understanding when, from where, and in 
what format data are available. In support of a US Federal 
Government-wide working group, we have inventoried the 
data and modelling resources required to support both senior-
level and operationally-relevant decision making across 
the federal interagency during all phases of emergency 

In a global context the significance of Zanzibar and Coastal 
Tanzania goes back in prehistory. Narrow perspective about 
natural assets have distorted immediate and future improved 
management and mitigation efforts in this context the role of 
culture been neglected. The trade between Africa-Asia Europe 
has gone for over a thousand years; long before the Cape was 
rounded. Without glorifying the past it should be recognized 
that there were nefarious side effects that emerged, such as 
slavery, pillaging of land. This calls for vigilance.

Intervention for meeting the SDGs means paying attention 
to institutions, the application of research and information. 
Culture should be included as fluid, dynamic and complex 
and leads to diversity and creativity. More weight is necessary 
to address issues experienced by the communities.

In a world witnessing unprecedented violence, extremism, 
bigotry and intolerance how can planning put emphasis on 
issues that have become global in nature but where solutions 
and actions start from the ground and with international 
cooperation.

Keywords: Zanzibar/Coastal-Tanzania, Paradigm-Shift, 
Natural Assets, SDGs

Session 22: Emergency 
Management: Efficiency and 
Decision Making Strategies
30/08/16 • 17:30-19:00 • Room: Schwarzhorn

Post-Earthquake Disaster Management and 
Structural Assessments
KASHANI, Mr Nirvan; FOX, Dr Andrew; 
EASTERBROOK, Mr Dave
The University of Plymouth, United Kingdom
Presenting author: KASHANI, Mr Nirvan
nirvan.razaghi-kashani@plymouth.ac.uk
This presentation includes a comparative analysis of theory and 
practice in the area of post-earthquake disaster management 
and structural assessment. The analysis was conducted as part 
of a literature review for a PhD study programme, where it 
has provided the basis for a critical assessment of systems in 
use by authorities in Iran. As well as providing an overview 
of the Iran system for post-earthquake disaster management 
and structural assessment, the presentation will include an 
overview of systems used in Italy, Greece and Turkey, which 
serve as proxies to facilitate the assessment of strengths 
and weaknesses in the Iranian system. Specifically, this 
presentation will examine three sub-components of a wider 
disaster management system, namely: the requirements of 
an Earthquake Information Management Systems (EIMSs), 
seismic hazard public education programmes and initiatives 
to engage communities in the disaster management process. 
Post-earthquake structural assessment provides the context 
for the analysis and listeners will take away from this 
presentation insights on how best to include post-earthquake 
structural assessment within the three sub-components of a 
broader post-earthquake disaster management system.

Keywords: Post-earthquake disaster management practice 
and structural assessment systems



83

IDRC DAVOS 2016

Pa
ra

lle
l S

es
si

on
s

and extends the current body of knowledge on community 
preparedness research. The implications for the profession 
and future research are discussed.

Keywords: Community, Preparedness, Community Efficacy

How Critical Infrastructure Orients International 
Relief in Cascading Disasters
PESCAROLI, Gianluca (1); KELMAN, Ilan (1,2,3)
1: Institute for Risk and Disaster Reduction, University College 
London, United Kingdom; 2: Institute for Global Health, University 
College London; 3: Norwegian Institute of International Affairs 
(NUPI), Oslo
Presenting author: PESCAROLI, Gianluca
gianluca.pescaroli.14@ucl.ac.uk
Critical infrastructure and facilities are central assets in 
modern societies. Growing evidence analyses their role 
in cross-boundary crises, but their impact on international 
disaster relief remains mostly associated with emergency 
logistics or developing countries. The emerging literature on 
cascading disasters suggests the need of new perspectives 
that could integrate the non-linear progress of events and 
the amplification of secondary emergencies. This article 
provides an in-depth analysis of three case studies with the 
comparison of official documentation: the 2002 floods in the 
Czech Republic, Hurricane Katrina in 2005, and the 2011 
Tohoku earthquake, tsunami, and Fukushima meltdown in 
Japan. We explore how the failure of critical infrastructure 
can orient the delivery of international disaster relief by 
shifting its priorities during the evolution of the response. 
We argue that critical infrastructure can influence the whole 
process of aid request and delivery, changing needs to address 
the cascade of events triggered by the primary disaster. Our 
evidence suggests that the failure of critical infrastructure 
can be reflected in the extra efforts put in at the international 
level not just in logistical terms, but also and most of all to 
address and contain cascading technology-based events. The 
conclusions suggest remaining challenges with applying our 
findings.

This paper is currently in review in a major peer reviewed of 
the sector.

Keywords: Critical Infrastructure, International Relief, 
Cascading Disasters, Disaster Response, Complex 
Emergencies

Special and Multi- Purpose Disaster Management 
Bases at District and Subdistricts Levels, a Way to 
Increase Urban Resiliency in Tehran
SADEGHI, Ahmad; NADI, Mohsen; SALIMITARI, 
Azizolah
Tehran Disaster Mitigation and Management Organization 
(TDMMO), Iran, Islamic Republic of
Presenting author: SADEGHI, Ahmad
sadeghiah50@gmail.com
Tehran with a population of more than 8 million and an area 
over 680 square kilometers, is center of economic, political 
and administrative issues. The city is located on an seismic 
prone area and according to historical background Tehran 
and it’s suburb had been suffered several times from impacts 
of severe earthquakes. According to studies, due to high 
population density, weak urban texture in some parts and 

management for nuclear detonation, hurricane, earthquake, 
flood, and biological hazard scenarios. We performed over 
300 interviews with senior policy advisors, emergency 
managers, and technical subject matter experts to identify 
and characterize the data and modelling resources available. 
We developed an ontology to characterize the resources 
and collated resource metadata in a database with a simple 
graphical user-interface that provides ready access to the 
inventory. Network analysis has been used to define linkages 
between the resources and their users, the results of which 
identify the interagency relationships necessary to support 
information sharing for emergency management. From more 
than 600 identified datasets and models, approximately 250 
are included in an interactive inventory providing ready 
access to information about the resources to the public. The 
results of our analysis have been used to identify gaps and 
redundancies in the data and modelling resources available 
to inform emergency planning and response. This inventory 
and analysis is the first of its kind and will ultimately enable 
the entire emergency management community to identify and 
access the resources available to support decision-making 
during planning and response to disasters.

Keywords: information sharing, data analysis, systems 
analysis, emergency management, US federal government

“Save Yourself”: Predicting Whether Communities 
Will be Able to Prepare Themselves from Disaster
WATT, Frank; TISSINGTON, Patrick
Birkbeck, University of London, United Kingdom
Presenting author: WATT, Frank
fwatt04@mail.bbk.ac.uk
The extent and duration of severe natural events can challenge 
the capacity of emergency authorities to deploy sufficient 
resources to control the event and assist communities. Many 
governments have created an expectation that communities 
themselves will have to be involved in disaster preparedness. 
This means emergency authorities and communities must 
establish whether communities are in fact able to do this.

Earlier work (Gibson, 1999; Goddard, 2001; Sampson, 
2004) shows that an important predictor of community 
preparedness is the collectively held belief they have the 
necessary skills and resources to carry out such activities. 
Although studies such as (Campion, Metzger, & Riggs, 1993; 
Kozub and McDonnell, 2000; Pescosolido, 2001; Sampson, 
Raudenbush, & Earls, 1997; Ronan et al., 2008) have used 
the construct of perceived community efficacy in domains 
such as education, business, health care, crime reduction, and 
sports, none have focused on emergency preparedness.

The present study created a new composite model that was used 
to investigate how social and community aspects influence 
beliefs and behaviours of residents. The model was used as a 
guide for the thematic analysis of qualitative interviews that 
led to the construction of a quantitative study of residents 
of flood risk zones. The major finding was the creation of 
a measurement scale of Perceived Community Efficacy as a 
predictor of a community undertaking preparedness measures. 
The findings show that this community profiling measure can 
assist emergency professionals in deciding where and when to 
deploy resources. The research has established the application 
of social cognitive theory in disaster and emergency research 
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organizations to determine where and how to focus critical 
resources. As conditions change and mitigations occur, the 
risk rating changes. These risk areas are not independent 
factors but interrelated.

As an example, for Human Trafficking within the food supply 
chain, we developed a model to leverage a combination of data 
source encompassing open source, private and government 
data sources to categorize the risk for a food supply chain 
of Human Trafficking/ Forced Labor. From a starting point 
of over 2,000 vendors within a supply chain and countless 
nodes, we were able to identify the 120 high-risk vendors 
globally that should become a focal point for mitigation.

Keywords: Critical Infrastructure Risk, Risk Model, Risk 
Scorecard, HT, Cyber

Towards a Novel and Applicable Approach for 
Resilience Engineering
HAERING, Ivo; SCHARTE, Benjamin; HIERMAIER, 
Stefan
Fraunhofer Institute for High-Speed Dynamics, Ernst-Mach-
Institute, EMI, Germany
Presenting author: HAERING, Ivo
ivo.haering@emi.fraunhofer.de
Resilience Engineering can provide society and its critical 
infrastructure and systems with means, methods and 
technologies to overcome disruptions with as less harm as 
possible. In this context it is of utmost importance to identify 
ways to strengthen the adaptive capacity of up to complex 
socio-technical systems. We try to establish Resilience 
Engineering as a way of thinking that enables engineers to 
use their scientific expertise, creative ingenuity and help 
society to develop tools to handle all kinds of adverse events 
properly - from critical system disruptions, natural disasters, 
global terrorism to large-scale infrastructure failure.

For that purpose, we suggest to deliberately limit the scope 
of Resilience Engineering towards engineering, i.e. mainly 
technological solutions, in contrast to the main body of 
Resilience Engineering literature. By that we try to pave 
the way for the next generation of engineers dealing with 
the extension from risk analysis and management towards 
resilience thinking. In short, Resilience Engineering 
means preserving critical functionality, ensuring graceful 
degradation and enabling fast recovery of systems with the 
help of engineered generic capabilities as well as customized 
technological solutions when the systems witness problems, 
unexpected disruptions or unexampled events.

One central aspect of Resilience Engineering is the ability 
to quantify and measure resilience. Only adequate and 
valid indicators will give us the chance for comparatively 
and absolutely analyzing various systems with respect 
to their specific resilience. Finally, we need to be able to 
develop advanced methods for modelling and simulating, in 
particular for complex systems and their resilience towards 
adverse events. The presentation will hint at opportunities 
and research necessities for developing a new and integrated 
approach to model, simulate and improve the resilience of 
complex, interdependent, socio-technical systems.

existence of active faults, occurrence of earthquake in Tehran 
will lead not only to serious losses and damages but also may 
make disaster management a severe problem.

With taking into account these facts from one hand and with 
the aim to facilitate and accelerate mitigation, preparedness 
and emergency response processes in order to increase 
urban resiliency from other hand, the idea of construction 
of 125 disaster management seismic resistant bases in 
three types special, multipurpose and supporting provinces 
disaster management bases became operational by Tehran 
Municipality at district’s level. In line with construction of 
bases, equipping them with rescue and relief and other related 
equipment launched.

Each base constructed in an area of 1250 square meter. 
Multi-purpose bases allocated to women sport and offices for 
different disaster management related organizations e.g. EMS 
and RCS. The Special disaster management bases are used as 
Districts Disaster Management Headquarters and supporting 
provinces bases will be used by supporting provinces 
responsible for emergency response operations following 
occurrence of severe earthquakes or other disasters.

Besides the above mentioned usages, they may be used for 
training and public awareness issues in order to improve 
knowledge and to increase public participation in disaster 
management.

Throughout this article you will find how this increase urban 
resiliency and what the results are.

Keywords: Multi-Purpose DRR

Session 23: Resilience: Methods, 
Tools and Indicators
30/08/16 • 17:30-19:00 • Room: Sertig

Characterizing Resiliency Risk to Enable 
Prioritization of Resources
MORGAN, Tracy Chaney
nContext / Sierra Nevada Corporation, United States of America
Presenting author: MORGAN, Tracy Chaney
tracy.morgan@ncontext.com
Individuals, companies, cities, states and nations seek to 
quantify their resiliency, to understand their largest risks and 
to mitigate these risks. In our global economy, resiliency at 
each level is dependent on the supply chain.

Organizations must first understand their supply chain and be 
able to visualize it. We provide situational awareness through 
geospatial mapping of the supply chain, characterization of 
the organization value (criticality, monetary value, loss of 
time) of each supply chain node and dependency on that 
node. The output of this exercise is an understanding of the 
organizations’ critical systems and nodes within the supply 
chain.

After we define the supply chain, we overlay the risks of those 
geographic areas. These risks include Sustainability, Human 
Trafficking, Natural Disasters, Cyber, Financial Stability, 
Political & Society instability, and physical infrastructure 
in areas of supply, and Resources (Energy, Water, Food, 
and Land). The risk rating in each of these areas allows 
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ensure long-term solvency, are increasingly being employed 
by countries and cities to plan for a wide range of potential 
disasters. In May 2016 in Miami, RMS convened the first 
international workshop on ‘Resilience Analytics’ for this 
emerging, interdisciplinary group of government officials. 
We can expect to see an increasing focus of expertise in the 
use of resilience analytics at local, regional and national 
government agencies. This has begun with a renewed 
emphasis on programmes to collect and maintain detailed 
information on all the exposure categories across the city: 
including buildings, infrastructure, people, economic activity 
and sustainability. We can expect that a software platform, 
harnessing the probabilistic hazard modelling capabilities 
which are used by insurance industries, will then empower 
various actors in city and national administrations to measure, 
manage, build and fund resilience. These actors will include 
the Chief Resilience Officer (CRO), the Chief Financial 
Officer (CFO) and the Disaster Response Manager (DRM). 
Each will require a customized set of applications. The 
CRO will interrogate a range of metrics to identify hotspots 
of risk, as well as to explore the cost-benefit of resilience-
building strategies. The CFO will consume Loss Exceedance 
Probability curves at departmental and administration level, 
identifying the potential for catastrophes to damage economic 
activity, increase public sector costs and reduce taxation, 
as well as analysing the efficacy of various emerging risk 
transfer mechanisms. Meanwhile the DRM will use the 
analytics to explore the probabilistic impacts of potential 
emergency response, shelter and recovery scenarios. The 
analytical knowledge on resilience that will be gained as a 
result will inspire and enable new forms of risk reduction and 
risk transfer, as well as highlight how resilience analytics will 
come to drive ‘risk-based government’.

Keywords: Resilience Analytics, Chief Resilience Officer 
(CRO), Probabilistic catastrophe models, Vulnerability 
Resilience & DRR, Disaster Response Manager

Resilience Metrics and Approaches for 
Quantification
LINKOV, Igor (1); FOX-LENT, Cate (1); FLORIN, Marie-
Valentine (2)
1: US Army Corps of Engineers, United States of America; 2: 
International Risk Governance Center (IRGC), SWITZERLAND
Presenting author: LINKOV, Igor
igor.linkov@usace.army.mil
Resilience as a concept has been adopted by a variety of 
professional fields ─ including psychology, engineering, 
medicine, and other social and physical sciences ─ and has 
also served as a tool to address risks in or related to cyber 
security supply chains, infrastructure, and climate change, 
among others. This paper will review approaches to quantify 
resilience reported in the IRGC Resource Guide.

The focus of the review will be on quantifying resilience at 
appropriate and operational scales, incorporating complexity 
and ultimately creating actionable recommendations to 
enhance resilience that are fundamental for improved 
decision-making and risk reduction policies. Individual 
metrics of resilience as well as approaches for their integration 
in indices, scorecard, matrices and decision models will 
be discussed. Advanced modeling approaches, including 
network science based models will be presented.

Keywords: : Resilience Engineering, Critical Infrastructure 
Protection, Technical resilience research framework, 
Resilience quantification and generation cycle, Methods and 
techniques, Resilience-informed risk control

Resilience in IRGC’s Recommendations for Risk 
Governance
FLORIN, Marie-Valentine (1); LINKOV, Igor (2)
1: EPFL, Switzerland; 2: USACE, USA
Presenting author: FLORIN, Marie-Valentine
marie-valentine.florin@epfl.ch
Resilience, as a concept, an approach or simply a property of a 
system, aims to help systems cope with unexpected changes, 
of various forms. The concept has gained much popularity 
among scientists and practitioners alike, who are faced with 
the limits and boundaries of risk management.

In 2005 already, the International Risk Governance Council’s 
White Paper that develops an inclusive risk governance 
framework to deal with risks marked by complexity, 
uncertainty or ambiguity, identified a specific space for 
resilience. Since then, IRGC has continued to make the case 
that resilience building can be a relevant strategy for reducing 
the consequences of certain types of risks, among which 
emerging risks and slow-developing catastrophic risks.

We propose that resilience strategies should be considered for 
risks marked by uncertainty and unexpectedness, as often the 
case in complex adaptive systems, but that other conventional 
risk management strategies should not be neglected. For 
example, managers need to identify and address trade-offs 
between hardening and protection versus resilience and 
recovery.

We suggest that more work is needed to operationalise 
resilience approaches, and that this work must include 
feedback from experiences in organisations that work to 
building resilience in the context of disaster preparedness and 
management, engineering design, cyber security or ecological 
systems. However, advocates of resilience building will need 
to make the case that metrics for resilience assessment and 
management must and can be developed, in such a way that 
robust investment decisions can be made to allocate financial 
and other resources.

The presentation will present IRGC’s main considerations 
about resilience, provide examples, list some barriers to 
implementations and suggest ways to overcome them.

It will also introduce the IRGC resource guide on resilience 
(2016): a collection of authored pieces to the topic of metrics 
and indicators for assessing and measuring resilience.

Keywords: uncertainty, surprise, resilience, metrics, 
indicators

Resilience Analytics: How Are They Generated and 
Consumed?
MUIR-WOOD, Robert; STANDER, Daniel
Risk Management Solutions, United Kingdom
Presenting author: MUIR-WOOD, Robert
robert.muir-wood@rms.com
Catastrophe models, originally developed to help re/insurers 
price catastrophic risks, manage re/insurance portfolios and 
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governments reduce disaster risk. The model aims to build 
upon existing literature to develop a systemic understanding 
of how various factors combine to influence local 
government performance in DRR. The Context Capacity 
and Performance model of DRR (CCPDRR) defines three 
interacting components: context, the setting of a local 
government organisation; capacity, its governance and 
resources; and performance, the activities it undertakes to 
reduce community disaster risks. These three components 
are further divided into elements based on other theoretical 
frameworks and empirical research that investigate links 
between them. The model further hypothesises relationships 
between the elements.

The relationship between the elements of context, capacity 
and performance is further examined and elaborated using 
expert opinion operationalised with the stochastic Decision 
Making and Trial Evaluation Laboratory (DEMATEL) 
technique. Divergence between experts and between experts 
and previously published statistical evidence is analysed 
to identify where greater agreement exists on the strength 
of individual influences and where this influence may be 
less dependent on context. The CCPDRR Model will help 
guide local governance researchers in the design of large 
sample statistical studies on DRR performance and in the 
identification of relevant factors in small sample case studies 
and the presentation will propose future research directions 
in this regard. Furthermore the CCPDRR model will assist 
advocates of DRR to identify optimal policy interventions to 
drive improved local government performance depending on 
that local government’s context.

Keywords: disaster risk reduction, local government, model, 
governance

Session 24: Critical Infrastructure 
Protection in Urban Areas
31/08/16 • 08:15-09:45 • Room: Seehorn

Critical Infrastructure Assessments for Local 
Governments: An Examination of New Tools and 
Methodology Created for Local Authorities
BLACKBURN, Darren Scott
Justice Institute of BC, Canada
Presenting author: BLACKBURN, Darren Scott
dblackburn@jibc.ca
There is a growing interest among communities to 
formally examine the resilience of locally-owned critical 
infrastructures. However, community members are often 
overwhelmed by the rigorous processes and technical outputs 
of these assessments. This can result in stakeholders feeling 
detached from the process and confused by how to translate 
assessment outputs into tangible planning activities.

To address this challenge, Defense Research and Development 
Canada engaged with Emergency Management British 
Columbia and the Justice Institute of BC on the development 
of a user-friendly critical infrastructure assessment process for 
local governments. The development process was structured 
in the form of two research projects - the first spanning in 
2014/2015 and the second in 2015/2016.

Finally, we will introduce a tried approach to operationalize 
resilience in agencies that are responsible for disaster risk 
reduction from natural hazards with regard to property 
damage, diminished ecosystem services, and loss of life. The 
structure of the analysis consists of discrete tiers by which 
users can scale a resilience assessment and management 
action (simple to complex) relative to the scope and urgency 
of the risk and the capacity of resource managers (i.e. adequate 
funding and understanding) to improve system resilience and 
reduce risk.

Keywords: resilience, risk assessment, metrics, systems 
approaches, critical infrastructure

A Quantitative Framework to Assess Communities’ 
Resilience at the State Level
CIMELLARO, Gian Paolo; KAMOUH, Omar; ZAMANI-
NOORI, Ali
Politecnico di Torino, Italy
Presenting author: CIMELLARO, Gian Paolo
gianpaolo.cimellaro@polito.it
This paper presents an analytical approach to assess the 
resilience of communities and states based on the Hyogo 
Framework for Action (HFA). The United Nations (UN) 
through their advancements in the Disaster Risk Reduction 
have released multiple international blueprints to help build 
the resilience of nations and communities, among which we 
mention the Hyogo Framework for Action and the Sendai 
Framework. The latter is still under development as the risk 
bases and the resilience indicators are yet to be defined. 
For this reason, the work presented here is built upon the 
more complete HFA framework. A number of weighted 
indicators taken from HFA are used to compute resilience. 
Those indicators, however, do not affect the resilience index 
equally. This discrepancy necessitates the need to weigh 
the indicators on the basis of their individual contribution 
towards resilience. In order to achieve this, we have used 
the Dependence Tree Analysis (DTA). This method allows 
identifying the dependencies between the HFA indicators and 
the resilience index and evaluate in unbiased way the weight 
factors of the different indicators.

The paper is also proposing an analytic formulation to assess 
a new index, Bounce Back index (BBI), which combines both 
community’s Exposure, Hazard, and Resilience together. 
To illustrate the methodology in full details, a case study 
composed of 37 countries is presented in this paper, where 
the Resilience and the Bounce Back indexes of each country 
are evaluated.

Keywords: community resilience, resilience indicators, state 
resilience, disaster resilience, recovery

Untangling the Drivers of Disaster Resilience: 
Developing a Context, Capacity and Performance 
Model of Local Government DRR
BECCARI, Benjamin
REM Programme, UME School, IUSS Pavia, Italy
Presenting author: BECCARI, Benjamin
benjamin.beccari@iusspavia.it
This presentation will discuss a new model for understanding 
the underlying factors that influence how well local 
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Keywords: seismic risk, loss of functionality, performance 
model, healthcare, hospital

Critical Infrastructure, Panarchies and the 
Vulnerability Paths of Cascading Disasters
PESCAROLI, Gianluca; ALEXANDER, David E.
Institute for Risk and Disaster Reduction, University College 
London, United Kingdom
Presenting author: PESCAROLI, Gianluca
gianluca.pescaroli.14@ucl.ac.uk
Cascading effects and cascading disasters are emerging fields 
of scientific research. The widespread diffusion of functional 
networks increases the complexity of interdependent systems 
and their vulnerability to large-scale disruptions. Although 
in recent years studies of interconnections and chain effects 
have improved significantly, cascading phenomena are 
often associated with the “toppling domino metaphor”, 
or with high-impact, low-probability events. This paper 
aims to support a paradigm shift in the state of the art by 
proposing a new theoretical approach to cascading events 
in terms of their root causes and lack of predictability. By 
means of interdisciplinary theory building, we demonstrate 
how cascades reflect the ways in which panarchies collapse. 
We suggest that the vulnerability of critical infrastructure 
may orientate the progress of events in relation to society’s 
feedback loops, rather than merely being an effect of natural 
triggers. Our conclusions point to a paradigm shift in the 
preparedness phase that could include escalation points 
and social nodes, but that also reveals a brand new field of 
research for disaster scholars.

This research has been published in Natural Hazards, 
February 2016, DOI 10.1007/s11069-016-2186-3.

Keywords: Cascading Disasters, Cascading Events, Critical 
infrastructure, Interdependency, Vulnerability

Critical Infrastructure and Disaster Risk Reduction 
Planning under Socioeconomic and Climate 
Change Uncertainty
SPACKOVA, Olga; DITTES, Beatrice; STRAUB, Daniel
Teschnische Universität München, Germany
Presenting author: SPACKOVA, Olga
olga.spackova@tum.de
The planning and implementation of infrastructure systems 
and integrated disaster risk reduction is associated with large 
investments and extended lifetimes. For example, 3,4 billion 
Euro is to be spent in Bavaria alone on flood protection 
measures before 2020. The identification of optimal 
decisions is hindered by the uncertainty on the frequency 
of extreme disaster events, on the societal vulnerability and 
the damage potential. In particular, the effects of climate and 
anthropogenic change are associated with large uncertainty, 
but most extreme events are poorly understood even under 
stationary conditions.

Strategies exist for dealing with these uncertainties. These 
include the application of safety margins on the system 
capacity and the implementation of flexible systems that can 
be adjusted in the future without excessive costs. The selection 
of the appropriate strategy should consider many factors, such 
as the lifetime of the system, the type and scale of uncertainty 
as well as the possibility for gathering information in the 

The output of these research projects was the creation of a 
community-driven critical infrastructure assessment process. 
This process makes use of plain-language terminology and 
step-by-step instructions to guide lay-users in identifying 
the critical dependencies between locally-owned assets and 
the services provided by the local government. Materials 
developed as part of this project include written instructions, 
demonstration videos, customizable Excel spreadsheets, and 
posters. These materials are freely available for download 
and use by community leaders.

Throughout the development of the materials, a series of field 
tests were performed in communities with different sizes 
and demographics. The efficacy of the process was assessed 
during each test, resulting in changes and updates to the 
materials.

This presentation will examine seven case-study communities 
that have engaged with this assessment process. This will 
include a review of the materials and tools supporting the 
process; the experiences and outcomes of the participating 
communities; and areas for future development and validation.

Keywords: critical infrastructure, assessment, hazard, 
community, analysis

Seismic Performance Risk Assessment of a Chilean 
Hospital
FAVIER, Philomène (1,2); POULOS, Alan (1,2); 
VÁSQUEZ, Jorge (1,2); DE LA LLERA, Juan Carlos (1,2)
1: CIGIDEN, National Research Center for Integrated Natural 
Disaster Management CIGIDEN CONICYT/FONDAP/15110017; 
2: Pontificia Universidad Católica de Chile
Presenting author: FAVIER, Philomène
philomene.favier@cigiden.cl
In the event of an earthquake, hospitals must provide not only 
standard community healthcare services but also emergency 
medical care related to the event. Damage on structural 
and non-structural components impact the functionality 
of the hospital, decreasing the efficiency of the healthcare 
service. We propose herein an innovative methodology to 
quantify hospital seismic performance by taking into account 
structural response of the building, damage of non-structural 
components, loss of functionality of the hospital, and 
increased patient arrivals due to the earthquake. The proposed 
approach uses nonlinear dynamic analysis to compute the 
structural response of a hospital in the city of Iquique, Chile, 
when subjected to a given ground motion, which enables us 
to calculate inter-story drift ratios and floor accelerations at 
every location within the building. The non-structural damage 
is linked to the response through the use of specific fragility 
curves. The loss of functionality, expressed as the number of 
rooms that were rendered inoperative, is estimated from non-
structural damage. A discrete event model of the emergency 
department (ED) is then used to simulate the flow of patients 
within, this model describes how the hospital responds to 
the earthquake over time. Finally, the performance of the 
hospital is quantified using the mean ED waiting times. The 
model runs under a risk framework and provides annual 
rates of exceedance of this performance variable, which is 
of great relevance in long term risk management of critical 
infrastructure.
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complex planning to ensure the availability of adequate 
public health care during the event, and also must integrate 
the needs of the venue into the existing medical resources 
of the region. AREU, the Regional Emergency Service 
Company of Lombardia (EMS), was called to organize the 
health preparedness and response for EXPO.

AREU worked in prepare an integrated model of intra- and 
extra- hospital preparedness and response, involving 7 major 
hospitals , that should be ready in 20 minutes to receive 
victims for conventional major medical events and also non 
conventional events. Luigi Sacco Hospital, as Medical and 
University Center of Milan, and Italian National Referral 
Center for Bioterrorism and SARS, was chosen as referral 
hospital for EXPO to manage bioterrorism events and 
infectious diseases emergencies. Syndromic surveillance 
and Epidemic intelligence principles were applied as early 
warning tools for monitoring possible non-conventional 
events.

It was the first time in Italy that was organized a so complex 
integrated health care response for a mass gathering event 
such as EXPO. AREU organized an all-hazards of intra-and 
extra hospital preparedness and response, in which civil and 
military competencies were integrated suggesting a new 
approach.

Hospital disaster preparedness is critical to community safety, 
especially as evidenced by the last emerging global infectious 
outbreaks, or due to terrorist attacks, or disasters that severely 
taxed local hospital resources. Standardizing hospitals and 
EMS preparedness and response during disasters and mass 
gathering events became a priority of all countries and public 
health system concern.

EXPO 2015 showed a new model of integrated approach 
of all hazard response of the emergency system for mass 
gathering events.

Keywords: mass gatherings health, disasters, hospital and 
EMS preparedness and response, surveillance

Explaining & Determining Social Dimensions of 
Resilient Cities Case Study: Tehran Metropolis
FARZADBEHTASH, MohammadReza (1); KEYNEJHAD, 
MohammadAli (2); AGHABABAEI, MohammadTaghi (3)
1: Tehran Municipality, Advisor of Chief of Tehran Disaster 
Mitigation and Management Organization (TDMMO) & Art 
University, Iran, Islamic Republic of; 2: University President of 
Tabriz Islamic Art University; 3: PhD Candidate in University of 
Auckland; New Zealand
Presenting author: FARZADBEHTASH, MohammadReza
farzad.behtash@gmail.com
Urbanization is a complex dynamic process playing out over 
multiple scales of space and time.

Virtually all of the world’s future population growth is 
predicted to take place in cities and their urban landscapes 
– the UN estimates a global increase from the current 2.9 
billion urban residents to a staggering 5.0 billion by 2030.

The current approach existing in the field of disaster 
management and urban management is more of a coping and 
risk reduction strategy. Meanwhile, the concept of resilience 
is a new concept which is mostly applied while facing 
unknowns and uncertainties.

future for reducing the uncertainty. A full optimization of these 
strategies under uncertainty therefore requires sophisticated 
extensive modelling that is not practicable in specific 
projects. To support the selection, we discuss the optimality 
of strategies in function of key factors (e.g. characteristics of 
designed system, regulatory framework, type and degree of 
uncertainty, future learning), based on quantitative Bayesian 
decision models. Our results show, for example, that flexible 
systems are especially beneficial in cases where uncertainty 
is high and where the learning effect in the near future is 
expected to be significant. However, they are typically less 
advantageous in the context of risk-based decision processes 
than in a rule-based regulatory framework; in the former 
case, it is often more effective to add safety margins, which 
are typically a no-regret strategy.

Keywords: infrastructure planning, decision-making, 
uncertainty, flexibility

Risk Assessment of Terminals and Tanks 
Petrochemical Company (TTPC) by Applying 
”Failure Mode & Effect Analysis (FMEA)” Method
SHALAMZARI, Nasim; GOLESTAN, Mohammad Hassan; 
KARBALAIPOUR, Zohreh; KHALEGHIAN, Maryam
khalijfars University of applied science and technology, bandar 
imam, khuzestan, Iran,
Presenting author: SHALAMZARI, Nasim
shalamzari.nasim@gmail.com
Nowadays by applying different risk assessment methods, 
accidents could be identified before occurrence, so we can act 
to prevent them. The research has been carried out to evaluate 
the Safety, Health and Environmental Risk of production 
units of terminals and tanks Petrochemical Co. by applying 
FMEA method. For This Purpose, after identification of 
the various activities and processes in the company, the 
potential harmful and hazardous factors of the company 
were identified. Then, they were classified according to their 
possible occurrence, encounter rate and the intensity of their 
effects on human, environment and equipment. The result of 
a comparison between the rate of activities in different units 
of the company estates that , the risk level of off-site activities 
causing pollution on the the beach, by the score of 180, have 
the highest risk level and Washing ,cleaning activities, by the 
score of 16, have the lowest Risk level. Finally the risks were 
prioritized and managerial approaches were proposed.

Keywords: Risk Assessment, FMEA Method, Terminals and 
Tanks Petrochemical Company, Risk Management

EXPO 2015: The Italian Experience
ROSSODIVITA, Alessandra (1,2); GISMONDO, Maria 
Rita (1); RIZZARDINI, Giuliano (1); GUZZETTI, Stefano 
(1); MARINO, Pietro (3); PICCO, Carlo (2); VILLA, Guido 
Francesco (2); ZOLI, Alberto (2)
1: Luigi Sacco Academic Hospital, Milan,  Italy.; 2: AREU- Regional 
Medical Emergency Service Company of Lombardia, Milan, Italy; 
3: Ospedale Fatebenefratelli ed Oftalmico, Milan, Italy
Presenting author: ROSSODIVITA, Alessandra
italiancare@gmail.com
Italy had the challenge of hosting EXPO 2015 – The Universal 
Exhibition in Milan, from last May 1 to October 31, more 
than 20 millions attended. Gatherings of this scale require 
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Integrative Risk Assessment and Management for 
Recycled Water Schemes: an Australian Study
WEST, Camilla Ann (1); HASSALL, Maureen (2); 
KENWAY, Steven (3); YUAN, Zhiguo (4)
1: Advanced Water Management Centre, The University of 
Queensland; CRC for Water Sensitive Cities; 2: School of Chemical 
Engineering, The University of Queensland; 3: School of Chemical 
Engineering, The University of Queensland; CRC for Water 
Sensitive Ci
Presenting author: WEST, Camilla Ann
c.west@awmc.uq.edu.au
A drive to diversify water supply sources and promote 
sustainable and resilient urban development has led to the 
implementation of recycled water schemes in residential 
developments of Australia. While a portion of these schemes 
have been successfully implemented, a significant number 
have been delayed in commissioning or decommissioned well 
before the end of their design life. Research suggests that risk 
assessments have primarily focused on the environmental and 
public health risks associated with recycled water, with few 
stakeholders conducting an integrative and comprehensive 
assessment of risk factors that could adversely impact the 
viability and sustainability of these schemes. Through in-
depth interviews with water industry practitioners, six limiting 
factors of current risk assessment and management practices 
were identified comprising poorly defined project objectives; 
a focus on hard, quantifiable risks with less consideration to 
soft, qualitative risks; independent assessment of risk factors; a 
siloed approach to risk assessment and management; minimal 
consideration to the time frame and context of recycled water 
schemes and the need to diversify management measures 
from that traditionally adopted. A framework to address the 
limitations in risk assessment and management practices for 
recycled water schemes, and potentially for a broad array of 
sustainable and resilient urban initiatives, is presented in this 
paper.

Keywords: Recycled water scheme, integrative risk 
assessment, sustainable development

The Fight of the Wayuu Ethnic Community against 
the Drought in Guajira, Colombia
CONTRERAS, Diana (1); BHAMIDIPATI, Srirama (2); 
CONTRERAS, Sandra (3)
1: UNIGIS Latin America, University of Salzburg, Austria; 2: 
Technology, Policy and Management, Delft University of Technology, 
Netherlands; 3: Press, Grupo Planeta Colombia, Colombia
Presenting author: CONTRERAS, Diana
diana.contreras@team.unigis.net
Wayuu community in Colombia constitutes about half of 
the population of department of La Guajira, located in the 
northeast of the country. According to the National Department 
of Statistics in Colombia (DANE), between 2008 and 2013, 
about 4,151 children have died in La Guajira. Among these, 
278 deaths were due to undernourishment. The shortage of 
food is a consequence of bad water management policies and 
loss of crops due to the prolonged drought that started in 2012. 
In year 2006, the upper course of river Rancheria was altered 
while building the El Cercado dam. This further reduced the 
access to water for these communities located in the middle 
and lower course of the river. The effects of climate change 
had deteriorated their conditions. The severity of the current 
situation and the corruption involved in handling this issue has 

Local resiliency with regard to disasters means that a locale is 
able to withstand an extreme natural event without suffering 
devastating losses, damage, diminished productivity, or 
quality of life and without a large amount of assistance from 
outside the community. Resilience is defined as “the capacity 
of a system to absorb disturbance and re-organize while 
undergoing change so as to still retain essentially the same 
function, structure, identity and feedback”.

At this article we compare these models and frameworks 
and consider their components and dimensions. Then, we 
consider social dimensions and components of resilience in 
these models and then define proper dimension of social and 
cultural resilience in Cities.

The purpose of this article is to evaluate and measure the 
social resilience scale of Tehran metropolis regardless of 
any specific threat or hazard. Therefore, on the first step, 
the social resilience factors and parameters along with the 
conceptual model of the study were identified and developed 
based on studying the theoretical basis and literature and 
also interviews with experts of the field, according to the 
definitions and selected approved models of this article and 
the comparative studies.

Keywords: Resilient cities, Social Dimensions of Resilience, 
Urban Communities, Hazard Mitigation, Tehran Metropolis.

Session 25: Water in Risk and 
Disaster Management
31/08/16 • 08:15-09:45 • Room: Schwarzhorn

Climate Change and Risk to Water Resource 
Planning: Proactive Management Needs
MUKHERJEE, Anita; SEN, Somnath; PAUL, Saikat Kumar
Indian Institute of Technology Kharagpur, India, India
Presenting author: MUKHERJEE, Anita
anitageo10@gmail.com
The phenomenon, climate change, spreads its impact over 
various aspects of environment and human habitat. Irregular 
monsoon, a direct impact of climate change enhances 
uncertainty to Indian agricultural economy either by sudden 
over-rain or drought or shifting pattern of rainfall. As 
rainfall, the basic input to water resource is subjected to high 
irregularity, a successful water resource planning even for five 
years is challenging. This study identified the components of 
water resource planning for agricultural sector, ascertains 
the components vulnerable to climate change, especially the 
erratic nature of monsoons and proposes some proactive risk 
management strategies. Data and information from Indian 
agriculture was used to analyze the impact of climate change 
on the components of water resource planning.

Keywords: climate change, monsoon, agriculture, rainfall, 
water resource
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Keywords: Water, Drought, Water Resource Management, 
Pollution

Tehran Flood Risk Reduction Master Plan
SHARIFVAGHEEI, Maryamsadat; SALEH, Fatemeh; 
SHAMSHIRI, Hesam
Tehran disaster mitigation and management organization, Iran, 
Islamic Republic of
Presenting author: SHARIFVAGHEEI, Maryamsadat
maryam.sharif@gmail.com
Tehran metropolis with an area of about 700 square kilometers 
is one of the world’s major metropolises with unique features 
and specifications such as large variation in height and 
special climatic and geologic conditions. Numerous rivers 
crossing in Tehran and manipulations occurred in recent 
years resulting from rapid and inappropriate development of 
urban areas without considering natural limits has increased 
flooding potential constantly. Besides demolition of existing 
channels and reduction in their capacity due to waste or 
construction has remarked the importance of mitigation and 
risk reduction programs for flood management in this fast 
developing metropolis.

In Tehran flood risk reduction master plan, integrated solutions 
and strategies have been obtained in order to convergence 
different distributed actions and plans which are ongoing 
by all the organizations and stakeholders involved in flood 
management in Tehran. In first step, current situation was 
stated using SWOT matrix method -Strengths, Weaknesses, 
Opportunities, Threats. Thereafter the desirable situation was 
manifested in cooperating with responsible organizations and 
holding seminars with stakeholders or their representatives. 
According to surveys done and suggestions received from 
organizations concerned about the prospect of the master 
plan, the ultimate vision is concluded as follows:

“Tehran, A resilient metropolis against flood with integrated 
flood management”

In final stage, to improve the current status and achievement 
of intended vision, strategies and operative programs have 
been prepared and presented based on assessment results of 
internal and external factors effecting urban flood management 
in Tehran. Among the most important programs, designing 
and implementation of flood warning system, identification 
of critical and vulnerable areas and river restoration programs 
can be noted. It is expected that preparedness to deal with 
potential crises will be obtained by implementation of 
measures recognized in the plan.

Keywords: Tehran flood, Risk reduction, Strategic planning, 
Operative program

attracted unparalleled criticism from within the country and 
internationally. Some institutions even equate it to genocide 
and demanding more immediate action from the government 
to protect this community. Our investigation has shown that 
there is no awareness in the scientific community about this 
situation. This has motivated us to investigate further and 
present the basic status quo that will be helpful to build the 
capacity in addressing this problem methodologically. To 
build such a capacity, we use spatial analysis to develop 
spatial indices for each settlement like the proportion of 
population that benefits from the current water sources and to 
identify the populations that lack access to water. We expect 
to determine, with participation from the Wayuu community, 
adaptation measures for both short and long-term access to 
water.

Keywords: Wayuu ethnic community, drought, climate 
change, adaptation measures, capacity development.

Resilient Cities Require Resilient Water Resource 
Management. Water is our Nemesis
DE LA POMERAI, Garry
SOLUZION, UAE
Presenting author: DE LA POMERAI, Garry
soluzioninfo@aol.com
Fast growing cities need a sustainable supply of usable 
water. However with global water resources remaining 
constant but its quality and its management deteriorating, 
water is mankind’s nemesis. Put into context, it is established 
that 97.5% of all water on Earth is salt water, leaving only 
2.5% as fresh water of which less than 1% (approximately 
0.007% of all water on earth) is accessible for direct human 
uses. Agriculture across Asia extracts 80% of its accessible 
fresh water for irrigation. Industry continues to dump, 
disproportionately polluting vast potential water resources, 
necessary to sustain our growing cities. We must listen to the 
warnings.

“By the year 2030 the World Economic Forum calculates that 
there will be a 40% deficit in the available of fresh water “ 
UNHABITAT has stated that within the next 30 years, the 
present urban footprint will double.

The purpose of our presentation is to highlight adverse trends, 
demonstrating that our present course of political, economic 
and educational strategy for use of water is wrong; where 
country states ban the use of rain water in favor of utility 
companies’ commercial rights; millions of people within 
cities are presently denied access to free water, enabling the 
emergence of water mafias; while new cities continue being 
built with no long term water sustainability.

Our goal is to recommend that in order to avoid water conflict, 
water mafias and water monopolies holding communities to 
ransom, we must review global and national short and long 
term strategies towards water recourse management if we are 
to curtail human disaster, the consequences being far beyond 
the wildest nightmares of present administrations.

We must consider ‘water resource management’ independently 
within DRR, as a imminent natural global catastrophe, thus 
requesting the UN to consider the creation of a bespoke Water 
Secretariat, for the purpose of saving mankind.
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The examination of a system, not only focusing on its 
vulnerability to certain events but also on the ability of its 
resistance and recovery capabilities, becomes more and more 
an established part of risk and crisis management. Especially 
the aspect of “resilience in societies” gains more interest due 
to the fact that societies are increasingly dependent on critical 
infrastructure in times of rising threats caused by natural or 
man-made disasters.

In the German BMBF founded joint-project RE(H)STRAIN 
(Resilience of the Franco-German High-Speed Train 
Network) the authors are focusing on the development of a 
method to evaluate the resilience of international operating 
high-speed train networks. They aim is to develop a method, 
which is not only tailored to the end-users requirements/ 
needs, but also easily accessible and provides usable results.

Therefore, an already implemented method, the so-called 
“Disaster Resilience Scorecards for Cities” developed by 
the UNISDR, will be adapted to the high-speed train system. 
During the process of adaption the authors will focus on 
implementing the specific characteristics of the system. 
Experts and end-users attend the process and evaluate the 
results in the project RE(H)STRAIN.

This resilience approach as part of the ability to maintain 
central functions and restore disturbed functions quickly 
before, during and after incidents, will be a new improvement 
for risk and crisis management in critical infrastructure rail 
networks.

Keywords: resilience, critical infrastructure, high-speed 
train network, RE(H)STRAIN

New York, Singapore, Berlin – Climate Resilience 
of Critical Infrastructures around the Globe
SIEBER, Jeannette
EIFER - European Institute for Energy Research, Germany
Presenting author: SIEBER, Jeannette
sieber@eifer.org
Today cities face severe impacts of extreme weather events 
(EWE). In this presentation, 3 selected cities worldwide – 
New York, Singapore and Berlin – are presented with a focus 
on EWE and green spaces and their influence on climate 
resilience of critical infrastructures. The work is based on 
several concepts in the field of resilience and sustainability. 
The SDGs, Climate Action Plans, Disaster Risk Reduction 
and links to the energy-food-water nexus frame the research 
and implementation of strategies in urban planning. The work 
therefore aims at supporting cities to increase their resilience 
and thus provide a safe and healthy environment for their 
citizens.

Several concepts around climate resilience, energy supply 
and green spaces are reviewed for the selected cities New 
York, Singapore and Berlin. Additionally, latest research in 
the fields of Urban Ecosystem Services Reviews (uESR in 
Singapore conducted in 2014/2015) will be implemented in 
the general development phases of the cities.

Session 26: Resilience: New 
Approaches and Case Studies
31/08/16 • 08:15-09:45 • Room: Sertig

The Experience for a Metropolis to bring Resilience 
to Every City: Barcelona
FONTANALS, Ignasi
Opticits, Spain
Presenting author: FONTANALS, Ignasi
ifontanals@opticits.com
For the Barcelona City Council, resilience has been the 
engine which drives the infrastructures construction during 
the Olympic project and the next ones. The fact that currently 
resilience was a trend topic put on value the vision of the 
Barcelona managers during the last 30 years. In this article, 
the evolution of the city resilience is developed. A series of 
impacts – a generalized drought period, problems with the 
high-speed railway construction at the entrance of the city 
and finally the power outage – did underline the necessity to 
review the vulnerability of the city when infrastructures and 
supply services stop working. During these years different 
city mayors worked towards resilience.

Pasqual Maragall, Barcelona City Mayor 1982-1997, was 
the mayor managing the Olympic Games project. His vision 
is still useful “The XXI will be the century of cities.” For 
him, the games enabled the city managers “give collective 
enthusiasm and pride to a city that had been beaten and had 
experienced many years of speculation, lack of investment 
and neglect...” Joan Clos, Barcelona City Mayor 1997-2006, 
planned different basic infrastructures and urban services 
management systems in the city. Jordi Hereu, Barcelona 
City Mayor 2006-2011, went deeper in the development of 
a specific resilience approach. Xavier Trias, Barcelona City 
Mayor 20011-2015, shared this new vision with other cities 
around the world and with global city players. Ada Colau, the 
actual City Mayor, is also working with a resilience vision. 
Using the actual resilience tools, that Barcelona has been 
developing all this years, is facing the important impact of 
migration crisis.

Resilience boards (its origins will be explained in this article) 
are now being used to respond to this European crisis at a city 
level. Innovative experiences at Metropolitan level will also 
be presented.

Keywords: Urban Resilience, Critical Infrestructures, 
Governance, Samrt City, WSN, Innovative tools, PPP in 
cities

Resilience in High-Speed Train Networks – 
Promising, New Approach
LOTTER, Andreas; STEYER, Florian; SCHLEINER, 
Simon; MUDIMU, Ompe Aimé; LECHLEUTHNER, Alex
Technische Hochschule Köln - University of Applied Sciences, 
Germany
Presenting author: STEYER, Florian
florian.steyer@th-koeln.de
Besides the identification and evaluation of risks and 
the vulnerabilities of systems to critical events, there is 
also an upcoming interest in the resilience of systems. 



92

IDRC DAVOS 2016
Pa

ra
lle

l S
es

si
on

s

Resilience and Land Use, An Assessment of 
Earthquake Resilience in old Neighbourhoods of 
Tehran; Case Study of Tehran’s 10th District
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MOGOEI, Mitra (5)
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Geography, University of Tehran, Tehran,Iran; 2: Department of 
Geography, Farhangian University, Rasht, Iran; 3: OMEGA Centre, 
Bartlett School of Planning, UCL, London, UK; 4: Department of 
Urbanism, Faculty of Fine Arts, University of Tehran, Tehran, Iran; 
5: Department of Urban Management, Faculty of Management and 
Economic, Science and Research branch of IAU, Tehran, Iran
Presenting author: SHARIFNIA, Fateme
f.sharifnia@ut.ac.ir
Earthquakes are one of gravest natural disasters threatening 
cities and human settlements. Iran is a seismically active 
country and several major fault lines cross Iran and Tehran as 
the capital with a population around 9 million; is situated on 
three main fault lines and is in great risk of earthquake.

This article tries to determine a resilience score for one of 
Tehran’s older neighbourhoods. The parameter used for this 
assessment is urban land use. The data for this article was 
gathered through fieldwork and published sources.

Measured criteria are in five categories including: “distance 
to hazardous land use”, “distance from health and rescue 
centres”, “access to open spaces”, “access to main streets” 
and “urban fabric properties”. AHP analysis is then used to 
produce layers of data from each category illustrated in a 
map. The ultimate analysis is done by putting all layers of 
data together and get the end result. The final map shows us 
the final resilience conditions of 10th district of Tehran.

Results show that 2% of the area of district are in alarming 
conditions meaning they have minimum resilience in case 
of a disaster. In the rest of the district, 55% percent is in a 
bad condition, 35% have medium resilience, 5% in good 
conditions and only 3% show to have a very good resilience 
towards a natural disaster. Therefore the results show that 
10th district of Tehran doesn’t have a good level of resilience 
in case of an earthquake.

Keywords: Resilience, Natural disaster, Earth quake, Land 
Use, Tehran

The Resilience of Territories to Disasters
VILLAR, Clara; GUEZO, Bernard
CEREMA, France
Presenting author: VILLAR, Clara
clara.villar@cerema.fr
Resilience, defined as the ability to find a new balance after 
a disturbance, to renew, to reorganize and to adopt new paths 
to better protect themselves from a potential disaster, holds 
the attention of territory managers. Indeed, it gives new 
perspectives for dealing with unfavorable environments and/
or disturbances of various origins.

Applying resilience to cities and territories implies the 
use of levers such as learning, innovation, development of 
cooperation and solidarity between stakeholders. It is a 
way to enrich conventional approaches usually focused on 
hazards or vulnerabilities, and to integrate risks and disasters 
management into overall objectives. Using resilience means 

Later, qualitative and quantitative indicators on resilience, 
such as proximity of critical energy infrastructures to EWE or 
green adaptation measures, clustering, densities and viewshed 
assessments will be modelled using GIS-based approaches. 
The necessary databases are compiled from public and free 
to access datasets provided by the cities and governments.

The following step is the compilation of a “resilience 
catalogue” that includes adaptation and mitigation measures 
in the cities. This will be supplemented by best practice 
examples in the frame of the above outlined topics.

In the past years, the energy-food-water nexus gained 
attention. Therein, the complementaries and competitions of 
the three main supply chains of food, water and energy for the 
public are discussed. The presented research gives insights on 
how to implement the critical infrastructures of energy, food 
and water supply in the context of climate change, EWE and 
sustainability goals of ecosystem services.

Keywords: extreme weather events, critical infrastructures, 
cities, energy supply, green concepts

Policymakers, International and Local 
Organizations in the Building Resilient Cities
DA SILVA, Antonio Oliveira; BARATA, Eduardo
University of Coimbra, Portugal
Presenting author: DA SILVA, Antonio Oliveira
antonioccx@gmail.com
Lisbon (Portugal) is the oldest city in Western Europe, and 
is an important economic and cultural center, however the 
aging of buildings and urban infrastructure have brought great 
challenges for the city. Boston (United States) is an important 
economic and cultural center of the East Coast, but although 
much of the city has prospered, certain neighborhoods, 
especially minority communities, were left behind, the lack 
of affordable housing, fewer educational opportunities and 
less preparation for good jobs threaten to divide the city more 
along racial and economic lines. In the southern hemisphere, 
Rio de Janeiro (Brazil) is an important and vibrant cities, 
with sad disasters in recent history and the responsibility to 
host major events, the need for promotion of urban resilience 
has become a priority. Although in different contexts these 
three cities have in common the challenge of promoting 
urban resilience by increasing their ability to cope with 
change and continue to develop. This study aims to conduct 
a comparative analysis of the role of international and local 
organizations to support policy makers in developing policies 
to promote resilience. Are the financial constraints of the 
global economic crisis and the challenge of reducing the risk 
of seismic activity faced by Lisbon, the plans developed by 
Boston to respond to flooding and the impacts of rising sea 
level, or the initiatives of Rio de Janeiro front of the heavy 
rains that hit the city, all these initiatives have to show us the 
central role of coordination of the actors involved towards 
catalyzing initiatives, challenges and opportunities to invest 
in building more resilient cities.

Keywords: Policymakers, Resilient Cities, International and 
Local Organizations.
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Emergency Shelter Experiences and Preparedness 
Among 2014 Flood Victims in Kelantan, Malaysia.
AINI, Mat Said; FAKHRUL-RAZI, Ahmadun; ELISTINA, 
Abu Bakar; NORHASMAH, Sulaiman
Universiti Putra Malaysia, Malaysia
Presenting author: AINI, Mat Said
ainimatsaid@yahoo.com
The 2014 flood was the worst in Kelantan’s recorded history. 
The unprecedented event affected more than 100,000 families 
and destroyed an estimated of 2805 homes. A survey of 350 
households was conducted in the worst affected area, Kuala 
Krai. The objectives were to determine the preparedness and 
response strategies of the affected victims, and relief assistance 
provided by the authority. Majority moved to the emergency 
shelters which comprised of schools and community halls 
by themselves after being informed by their neighbours. 
Data indicated that they were somewhat unprepared for 
the disaster particularly related to financial aspects. The 
level of satisfaction of the respondents was fairly low with 
the physical amenities of the emergency evacuation shelter 
including sleeping, food and water, washing, lavatory, bathing 
and other facilities. Similar low assessment was given to the 
medical and counselling support. The findings are expected as 
the emergency responding bodies and the government were 
unprepared for such as a large scale flooding. This suggests 
the need to include surge capacity building in the emergency 
response plan and standard operating procedures as to enable 
the responding agencies to scale up their operations rapidly 
and effectively when necessary. Suggestions and implications 
for community based disaster preparedness are discussed.

Keywords: Flood, Evacuation, Shelter, Emergency, 
Preparedness

A Multi-objective Goal Programming Approach 
for Locating Emergency Shelters under Damage 
Uncertainty
TRIVEDI, Ashish; SINGH, Amol
Indian Institute of Management Rohtak, India, India
Presenting author: TRIVEDI, Ashish
at.iccmrt@gmail.com
Every year, natural disasters such as earthquake, hurricane, 
landslide, etc. kill thousands of people and destroy habitats 
and assets worth millions of dollars. A humanitarian response 
and recovery process takes considerable time, therefore, 
temporary establishments are arranged in order to provide 
shelter to affected population. Emergency shelters are vital 
for an effective humanitarian relief; therefore they must be 
strategically planned. Choosing the locations of temporary 
shelter areas for accommodating homeless people is critical 
to the quality of humanitarian assistance provided after a 
large scale emergency. The shelter locations could influence 
the total congestion-related evacuation time. Several papers 
in the existing literature have considered their locations as 
vital to an evacuation process. The aim of the present study 
is to locate potential emergency shelter sites as a critical 
part of humanitarian relief preparedness and response. 
The work proposes a multi-objective model based on goal 
programming approach for locating strategic shelter sites 
under uncertainties of damage to the infrastructure due 
to disasters like earthquakes, hurricanes, etc. The study 
attempts to consider evaluation of multiple objectives based 

taking into account the different scales of time and space, the 
capacity to act, the role of the population, the nature and the 
quality of links between stakeholders and the monitoring and 
the surveillance.

It promotes appropriate responses, somehow “tailor-made” 
solutions. This entails combining anticipatory actions to 
prevent disaster with approaches designed to address slow 
disturbances such as socio-economic crisis, job losses, climate 
change that durably affect territories. For this it is necessary 
to build a systemic knowledge taking into account the history, 
the identity and the ability to cope with perturbations, to 
better understand the dynamics and local resources, and to 
mobilize and produce new levers using organizational and 
social creativity in order to build meaningful projects in a 
collective way.

The combination of a conceptual and theoretical analysis and 
of several field studies on French sites who have experienced 
disasters, led to the establishment of factors of resilience in 
order to make more robust territories in an uncertain context.

Keywords: resilience, levers of resilience, disasters, 
territories

Session 27: People, Debris and 
Shelter Management
31/08/16 • 08:15-09:45 • Room: Flüela

Estimating Post-Earthquake Shelter Requirements
VECERE, Annibale (1); MONTEIRO, Ricardo (1); 
AMMANN, Walter J. (2)
1: IUSS Pavia, Italy; 2: Global Risk Forum GRF Davos
Presenting author: VECERE, Annibale
annibale.vecere@umeschool.it
The assessment of shelter needs for displaced population 
in the aftermath of major e arthquake events is one of the 
main challenges that emergency responders currently have to 
face. Based on the scale of the disaster, the short-term shelter 
demand can turn into a temporary housing need for displaced 
population, which is a local government responsibility. 
The study presented here, is focused on a critical review of 
currently available methodologies and software packages 
that were developed specifically to estimate the number of 
displaced people and those who will most likely seek public 
sheltering. The main features and shortcomings of such 
tools are highlighted and interpreted with a view to future 
improvement and application in the disaster management 
field. Two software tools, HAZUS-MH and ERGO-EQ, have 
proved to be both exhaustive in considering many different 
variables involved in the shelter needs estimation and 
adaptable to the modelling of a user-defined scenario. Finally, 
a discussion is presented on possible ways to improve and to 
better reflect the local conditions, in order to produce more 
realistic outputs.

Keywords: Seismic risk, Short-term shelter needs, HAZUS-
MH, ERGO-EQ, 22nd February 2011 Christchurch 
earthquake.
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Public Cyclone Shelters in Queensland, Australia
MULLINS, Peter James
Mullins Consulting, Australia
Presenting author: MULLINS, Peter James
peter@mullinsconsulting.com.au
The majority of Queensland’s coastline is in Australia’s 
cyclone region. Many of the communities in this region 
are at risk of storm tide inundation should a cyclone impact 
the community. Potential storm tide inundation areas are 
evacuated prior to the cyclone and some people in older 
houses also leave their homes. Some evacuate the area and 
travel to locations outside the warning zone. The majority 
stay with friends or family in houses built to cyclone resistant 
standards outside the evacuation zone. Others seek shelter in 
public buildings. To meet this need and reduce community 
vulnerability an infrastructure of public cyclone shelter is 
being developed. Buildings used normally as indoor sports 
or performing arts facilities have been constructed to meet 
cyclone shelter guidelines. The buildings are distributed 
along the coastline from Weipa in Far Northern Queensland to 
Yeppoon over a 1,000km to the south. Buildings constructed 
can collectively shelter over 10,000 people.

This paper presents the Design Guidelines for the shelters, 
and methods to reduce wind loads on the building and to 
improve the comfort of people within the shelter.

The goal of the design guidelines is to provide design 
requirements, design information and test methods for 
building professionals, manufacturers of building elements, 
builders and building owners for the construction of public 
cyclone shelters that will withstand the impacts of severe 
tropical cyclones and protect people sheltering within the 
building.

The design guidelines include provisions for: shelter location; 
structure design loads; access, occupancy and egress; fire 
safety; health and amenity.

In 2015 more than 800 people sheltered safely in the Yeppoon 
cyclone shelter during severe tropical cyclone Marcia.

Keywords: Cyclone Shelter Design Guideline

Impact of a Collective Action in a Disaster-
affected Community to Site a Temporary Debris 
Management Site
KIM, Jooho (1); YU, David (2); HASTAK, Makarand (1)
1: Construction Engineering and Management, Purdue University, 
West Lafayette, USA; 2: Civil Engineering & Political Science,  
Purdue University, West Lafayette, USA
Presenting author: HASTAK, Makarand
hastak@purdue.edu
Disasters generate a considerable amount of debris equivalent 
to more than 5~10 times the typical amount of the annual solid 
waste generated by the community. Also, 30~50% of the total 
disaster recovery cost are allocated to the debris clearance. 
To maximize the debris removal speed and provide extra time 
to sort recyclable materials from the debris generated, many 
organizations and agencies recommend siting a Temporary 
Debris Management Site (TDMS) between the community 
and final destinations. However, a TDMS can have potential 
risks to the environment and health for those living nearby, 
noise and congestion related to transportation and lower 
property values.

on both quantitative and qualitative criteria, and solves it to 
obtain a non-dominated solution under different scenarios 
of disaster damage caused. A numerical example is also 
presented to illustrate the practice ability of the proposed 
hybrid approach in solving the model. The contribution of 
this work is to propose a range of possible shelter locations 
for a humanitarian relief organization, using a robust decision 
support framework.

Keywords: Goal programming, Humanitarian logistics, 
shelter site selection

SPEAK: Social media and crisis communication 
during cascading disasters
SERAFINELLI, Elisa; REILLY, Paul
University of Sheffield, United Kingdom
Presenting author: SERAFINELLI, Elisa
e.serafinelli@sheffield.ac.uk
The immediacy of social media has the potential to both help 
and hinder emergency managers in their response to crisis 
situations. Sites such as Facebook and Twitter can be used by 
incident managers to provide accurate, real-time information 
to members of the public affected by such incidents. 
However, the rumours, disinformation and misinformation 
spread on social media may also have negative consequences 
for emergency management. Panic and anxiety among 
members of the public may cause further strain upon critical 
infrastructures that lead to disruption of other key services. It 
is in this context that the identification of best practices for 
using social media for crisis and risk communication appears 
critical for emergency managers.

In order to address these issues, this presentation presents 
some of the results from the European Commission-funded 
project “CascEff: Modelling of dependencies and cascading 
effects for emergency management in crisis situations”. The 
project examines the “cascading” effects of both natural and 
human disasters – where an initial incident can snowball, 
potentially threatening lives, property and the environment 
across large areas. Specifically, this paper will focus on how 
social media can help key stakeholders mitigate the effects of 
cascading disasters.

This paper will explore the value of using social media 
platforms during the various stages of the disaster cycle. It 
presents the results of a study involving 41 semi-structured 
interviews with key stakeholders (including police, fire 
and rescue services, representatives from local authorities 
and professional journalists), as well as a review of several 
case studies including the floods in the South-West of 
England (2013-14) and the Pukkelpop festival disaster 
(2011). It concludes by outlining a series of guidelines for 
communication during crisis situations, known as SPEAK. 
These guidelines are outlined in order to assess how social 
media might play a key role in the management of disasters 
with cascading effects.

Keywords: social media, resilience, cascading, risk 
management
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Corporation, to develop guiding sustainability principles for 
underwriting surety bonds and infrastructure projects.

Keywords: Resilience, cities, SMEs, infrastructure, 
insurance

Integrated Finanical Risk Transfer Mechanisms for 
Urban Resilience
RANGE, Matthias; SCHUSTER, Sandra
Deutsche Gesellschaft für Internationale Zusammenarbeit, Germany
Presenting author: SCHUSTER, Sandra
sandra.schuster@giz.de
Extreme weather events are likely to become more frequent 
and intense with global climate change and cities and 
communities begin to encounter hazards that they have rarely, 
if ever experienced before. Insurance plays a significant 
role in spreading risk across communities and all sectors of 
the economy, over large geographical areas and time. The 
sharing and transfer of risk can assist the recovery to these 
natural catastrophes and therefore enhance the resilience of 
society to disaster.

Governments who are challenged by a timely disaster response 
and financial constraints can be assisted by a more integrated 
approach of risk analysis, risk prevention, preparedness and 
also transfer solutions. By integrating risk transfer solutions, 
such as insurance, into disaster risk management and climate 
adaptation efforts, governments and individuals are able to 
(1) soften the financial impact and access timely finance 
after a disaster impact, (2) increase the effectiveness of the 
implementation of contingency plans, and (3) plan preventive 
measures that mitigate disaster-induced poverty traps and 
long-term development setbacks. The insurance industry 
is uniquely placed to play a strong role in providing risk 
management and enhancing the resilience of communities. 
Internationally, policy makers are increasingly recognising 
this approach as highlighted by the G7 and private sector 
“InsuResilience” initiative and reference to risk transfer 
and insurance as being part of a comprehensive climate risk 
management approach in the Paris Agreement (COP21).

Integrated Climate Risk Management (ICRM) concepts are 
currently being developed for four countries by GIZ across 
urban, agriculture, energy and sustainable tourism sectors. 
This project is funded through the International Climate 
Initiative (IKI) of the German Ministry of Environment 
(BMUB). This presentation will outline integrated approaches 
for climate risk management and transfer and will highlight 
GIZ’s urban resilience work in China where an ICRM concept 
is being developed.

Keywords: Insurance, Urban Resilience, Desaster Risk 
Management

Use of Catastrophe Modelling Data to Help 
Earthquake Risk Assessment for Developers and 
Policy Makers
Alexandros GEORGIADIS (1), Chris EWING (1), Stuart 
FRASER (2)
1: Impact Forecasting, United Kingdom; 2: World Bank, GFDRR 
Innovation Lab
Presenting author: GEORGIADIS, Alexandros
alexandros.georgiadis@aonbenfield.com

The issues associated with siting a TDMS can be defined as 
a collective choice problem where one individual or district 
in a community can be harmed by hosting a site that benefits 
a number of other individuals or the entire community 
(asymmetric public dilemma). This study investigates social 
behaviors (opposition to a TDMS) to provide insights into 
factors which give rise to public oppositions to the sitting and 
operation of a TMDS, and to identify the actions taken to try 
to reduce/overcome that opposition.

Keywords: Disaster debris, Social acceptance, Public 
Dilemma, Temporary Debris Management Site, Collective 
Action

Session 28: Risk Transfer 
Mechanisms in DRR
31/08/16 • 14:00-15:30 • Room: Seehorn

Resilient Cities, SMEs, Communities and 
Infrastructure: Four Pioneering Projects of the 
UN’s Principles for Sustainable Insurance Initiative
BACANI, Butch
United Nations Environment Programme, Switzerland
Presenting author: BACANI, Butch
butch.bacani@gmail.com
This presentation will cover key findings of four pioneering 
projects—spanning cities, SMEs, communities and 
infrastructure—of the UNEP FI Principles for Sustainable 
Insurance (PSI). With nearly 100 members worldwide, 
including insurers representing more than 20% of world 
premium and USD 14 trillion in assets under management, 
the PSI is largest collaborative initiative between the United 
Nations and the insurance industry.

The first project is the PSI Global Resilience Project, a multi-
year project led by IAG to increase awareness of climate and 
natural disaster risk; to understand behavioural, ecosystem 
and structural approaches to reduce disaster risk; and to drive 
greater investment in disaster risk reduction by governments, 
NGOs, businesses and communities. The project’s final 
report, “Collaborating for resilience: Partnerships that build 
disaster-resilient communities and economies”, was launched 
on Resilience Day of COP21. The report focuses on multi-
stakeholder partnerships that have worked to address disaster 
risk reduction and climate change adaptation in order to build 
resilience at different levels of society—from districts and 
municipalities, to cities and countries. To complement the 
disaster risk reduction focus, the report features innovative 
climate and disaster risk transfer/insurance solutions from 
around the world, from micro to macro levels.

The second project is the AXA-PSI global study of how 
cities and SMEs are building climate resilience, based on 
a landmark survey of more than 40 city leaders and 1,100 
SMEs from around the world.

The third project is the project of Santam, the PSI, ICLEI, 
ClimateWise and partners to create “City Innovation 
Platforms” for African infrastructure risk and resilience, with 
Dar es Salaam in Tanzania as the pilot city.

The fourth project is the PSI-World Bank Group global 
project, led by Munich Re and the International Finance 



96

IDRC DAVOS 2016
Pa

ra
lle

l S
es

si
on

s

residual flood risk continues at a low level. At the end of the 
contract the city has improved its resilience for the long term.

Keywords: Build-back-better, catastrophe bond, increased 
resilience, insurance mechanism, infrastructure bond

Where and What Kind of Weather Insurance 
Indexes Could be Potentially Used for Main Crops 
in China on the County-level?
ZHANG, Jing (1,2,3); ZHANG, Zhao (1,2,3)
1: State Key Laboratory of Earth Surface Processes and Resource 
Ecology, Beijing Normal University; 2: Key Laboratory of 
Environmental Change and Natural Disaster of Ministry of 
Education, Beijing Normal University; 3: Academy of Disaster 
Reduction and Em
Presenting author: ZHANG, Jing
hygie@mail.bnu.edu.cn
With the background of climate change and urbanization of 
China, it’s a big challenge to increase the rural income and 
decrease the gap of urban-rural. Fortunately, agricultural 
insurance and reinsurance have been reported as a powerful 
tool to transfer risk of natural disasters and reduce loss for 
farmers. Additionally, agricultural weather index insurance 
(WII) is gradually taking the place of traditional insurance 
in more countries, without moral risk and adverse selection. 
But most research focus on the specific weather index or in a 
narrow area for one single crop. To our knowledge, there is 
still no comprehensive WII research for three crops in major 
crop planting areas in China. In the study, we examined 
where and what kind of WIIs are suitable for agricultural 
insurance, and further summarized the spatial characteristics 
of these indexes.

Total 727, 1026, 1526 counties were selected for maize, 
wheat, and rice separately. Daily meteorological variables, 
phenology data and county-level yield records were collected 
from 1980 to 2008. After calculating WIIs including chilling 
injury, heat stress and drought index for individual crop and 
county, the Pearson correlation coefficient between index 
and yield loss is used to judge the application of WII with a 
confidence level of 90%.

It’s obvious that not all counties are insurable. For maize, 
chilling injury and heat stress index in the north of China are 
more sensitive to the yield loss, while drought index in the 
south. Moreover, heat stress index has a good correlation with 
yield loss across the whole China, with the others having the 
best performance in the Sichuan Basin. For rice, the national 
common index is drought index, with cold injury and heat 
stress index are the regional optimum for northeast China and 
Sichuan Basin, respectively.

Keywords: weather insurance index, agriculture, 
insurability, China

Catastrophe models are routinely used in the insurance 
market to analyse the financial implications of catastrophic 
events such as hurricanes, earthquakes and floods. In a 
nutshell, catastrophe models are tools that allow insurers and 
reinsurers to quantify the frequency (likelihood) and intensity 
of potential losses and help them to develop effective 
reinsurance programs. In addition, they are useful tools for 
risk appetite, portfolio and capital requirements management.

Beyond their traditional use in (re)insurance, catastrophe 
models and related model data (e.g. hazard and exposure 
maps) have been proven to be versatile tools, useful for a 
diverse number of risk related topics such as disaster risk 
reduction in developing countries and providing guidance for 
policy makers, think tanks, government agencies or NGOs. 
An example of such a use of catastrophe modelling data is 
the development of ThinkHazard!, a new tool focusing on 
providing hazard information for preparedness rather than 
post-event reaction. Impact Forecasting, Aon Benfield’s 
catastrophe model development centre, teamed up with World 
Bank’s Global Facility for Disaster Reduction and Recovery 
(GFDRR), to incorporate modelled earthquake data (e.g. 
hazard maps) into their online tool.

The EQ hazard data show the probability of earthquakes for 
a number of countries including Bosnia-Herzegovina, Kenya, 
Morocco, Serbia, Turkey and Uganda. The countries are 
labelled with high, medium or low rankings and are linked 
directly to recommendations on how to reduce risk. Overall, 
development professionals and policy makers can use the 
tool to determine the potential likelihood of earthquakes and 
provide guidance on actions to increase resilience against 
disaster, including advice surrounding enhancing evacuation 
plans and improving building codes.

Keywords: Catastrophe modelling, insurance, earthquake 
risk assessment, DRR, Word Bank

Creating New Hybrid Products for Adapting the 
Insurance Mechanism to Drive Resilience
MUIR-WOOD, Robert
Risk Management Solutions., United Kingdom
Presenting author: MUIR-WOOD, Robert
robert.muir-wood@rms.com
The IPCC 2012 definition of resilience focuses on the three 
elements of Anticipate, Absorb and Respond/Recover. Key 
to both anticipating and responding is to drive a reduction 
in the level of risk. While insurance can assist in absorbing 
the impact of an event, by helping to pay for some or all of 
the cost of the loss and damage, the insurance mechanism 
on its own does not reduce risk, nor ‘build back better’ after 
a disaster. However by combining a long term insurance 
contract with a bond that invests in risk reduction, it becomes 
possible to create a mechanism that both refunds the damage 
and reduces the risk. The talk will give several examples of 
how such hybrid resilience products can be structured, from 
the scale of a single homeowner all the way up to a whole 
city. In a simple example for a bond to build a flood wall 
sea defense, the premium paid to the investor in the bond is 
initially to compensate for the high level of flood risk, but 
once the flood wall is built the premium continues at the 
same level for several years so as to pay off the loan made to 
build the defense, while the insurance component to cover the 
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Natural disasters, especially meteorological disasters, 
have caused considerable fatalities and economic losses in 
China. According to statistics of the China Meteorological 
Administration, losses due to meteorological disasters 
account for about 70% or more.

In this paper, the spatial distribution and temporal trends of 
the losses are analyzed. Then the effect of meteorological 
disasters on macro-economic growth is explored, using 
social economic data and meteorological disaster data of 31 
provinces in China from 2004 to 2013. The results show that 
in China, the meteorological disaster losses have significant 
positive effect on economic growth rate at the province scale. 
This positive effect is affected by some social and economic 
factors, including urbanization rate, government size, regional 
openness, education, transportation and medical level.

Keywords: Meteorological disasters, GDP, Disaster loss 
rate, Multivariate linear regression, Variance explanation 
rate

Session 29: Towards Resilient 
Built Environment
31/08/16 • 14:00-15:30 • Room: Schwarzhorn

Towards Resilient Built Environment
YASUKAWA, Soichiro (1); DE LA POMMERAI, Garry 
(2); DIXIT, Amod (3); NARAFU, Tatsuo (4); KHOLER, 
Stefan (5)
1: UNESCO, France; 2: Global Task Force on Building Code; 3: 
NSET, Nepal; 4: JICA, Japan; 5: UNOPS, Denmark

Every year, more than 200 million people are affected by 
natural hazards, and the risks are increasing, especially in 
developing countries, where a single major disaster can set 
back healthy economic growth for years.

This is why disaster risk reduction is so essential. The 
importance of securing and maintaining a safe built 
environment has also been emphasized during the 3rd World 
Conference on Disaster Risk Reduction in Sendai (WCDRR 
2015).

In many, especially developing, countries, there are a lot 
of non-engineered constructions, which are extremely 
vulnerable in the face of natural hazards. Non-engineered 
buildings are those which are spontaneously and informally 
constructed in various countries in the traditional manner 
without any or little intervention by qualified architects and 
engineers in their design. The major losses from disasters 
caused by natural hazards are in non-engineered construction.

Therefore, this session will focus upon building resilience 
of non-engineered construction. In this session, invited 
practitioners from key agencies and from industry, will share 
their knowledge and experience in terms of success or failure 
of policy settings, guideline development, the necessity 
of supportive DRR legal frameworks, technical standards 
training and dissemination and highlighting lessons from 
recent devastating disasters.

Study on Probability Distribution of Disaster 
Losses, Demographics and Social Security: A Case 
Study of Western China
MI, Hong (1,2); LIN, Xinhao (1); WANG, Guolong (1,2)
1: School of Public Affairs, Zhejiang University, People’s Republic 
of China; 2: Institute for Population and  Development Studies, 
Zhejiang University, People’s Republic of China
Presenting author: MI, Hong
spsswork@163.com
China is a vast but also a natural disaster-prone country since 
ancient times. The modern production mode and lifestyle is 
even increasing the occurrence of disasters. China has been 
suffering a huge economic loss every year. However, there 
is very little research about probability of disaster losses at a 
micro level.

The data used in this research is from a 5 year-retrospective 
questionnaire survey of 792 middle-aged and elderly 
residents, took place in Baoji City, Shaanxi province of 
western China in the year of 2013. Baoji is a city of heavy 
industry and moderately developing economy in China, 
located right between Xi’an and Wenchuan, which is an 
appropriate representation of average China. The 2008 
Wenchuan big earthquake, whose magnitude was 8.0 and 
caused 87150 deaths and missing, was a miserable memory 
for all Chinese people. After this, issue about catastrophe 
exception clause in commercial insurance has been heated 
discussed. This research is mean to explore the influencing 
factors on property losses and provide useful suggestions for 
establishing Chinese state catastrophe social insurance and 
the modification of the social supporting system.

Based on the cross analysis and logistic regression, the 
paper explored the influencing factors on property losses in 
disasters. The main conclusions are below:

1. Increasing age, education level and annual income all lead 
to increasing probability of property losses.

2. Participation in pension insurance increases the probability 
of property losses significantly and dramatically.

3. People living at home show a significant lower probability 
of property losses than those living in a nursing house.

4. There is a strong correlation between property losses and 
self-expectation of future life.

*The project is supported by the Major Program of the 
National Natural Science Foundation of China (Grant No. 
71490732) and the Key grant Project of Chinese Ministry of 
Education (Grant No. 12JZD035).

Keywords: Disaster Loss, Demographics, Catastrophe 
Insurance

Study on the Impact of Economic Growth on 
Meteorological Disaster Losses in China
YING, Zhuorong (1,2,3); SHI, Peijun (1,2,3)
1: State Key Laboratory of Earth Surface Processes and Resource 
Ecology, Beijing Normal University; 2: Key Laboratory of 
Environmental Change and Natural Disaster of Ministry of 
Education, Beijing Normal University; 3: Academy of Disaster 
Reduction and Em
Presenting author: YING, Zhuorong
yingzr@foxmail.com
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and interviewed relevant people in the affected areas by the 
Bohol Earthquake 2013 in the Philippines and the Gorkha 
Earthquake 2015 in Nepal. The damage to reinforced 
concrete buildings by the Bohol Earthquake is characterized 
by 1) huge damage in non-structural members like cladding 
walls and ceiling boards, 2) damage by improper construction 
works caused by lack of communication among designers and 
engineers/foremen on site, 3) damage by poor workmanship 
and low-quality materials, and improper designs as well. 
These damage and interviews revealed several missing rings 
which hinder mitigation of damage.

The Gorkha Earthquake killed more than 6,000 people 
mostly by destruction of non-engineered houses in rural areas 
such as masonry with natural stone and mud mortar. This 
highlighted vulnerable non-engineered houses in developing 
countries, which is another big missing ring. Based on the 
surveys, the missing rings are identified and approaches to 
prepare the rings are proposed, which are very difficult but 
needed to be tackled.

A Holistic Approach Towards International 
Disaster Resilient Architecture by Learning from 
Vernacular Architecture
YASUKAWA, Soichiro
UNESCO, France
Presenting author: YASUKAWA, Soichiro
s.yasukawa@unesco.org
Most human and economic losses caused by natural hazards 
occur because of failure of construction. The major losses 
from these disasters are in non-engineered construction.

Non-engineered construction can be categorized in 2 types. On 
one hand, there is the vernacular architecture that is adapted to 
local context and made with local materials. Its construction 
techniques are passed on from generation to generation. This 
architecture is mostly resilient to the local natural hazards. 
Moreover, vernacular architecture is culturally connected 
to its surroundings. Traditional settlements are developed 
in harmony with their cultural and social environment and 
therefore foster social resilience to natural disasters. On the 
other hand, there is also non-engineered construction that is 
made with (partly) imported materials, often by using ‘foreign’ 
techniques. This construction is often copied from other 
countries but not adapted to the local situation because it is 
considered to be ‘modern’ or because donors may implement 
local construction projects following the knowledge and 
practices from their own country. Due to the lack of technical 
know-how, appropriate materials, accurate monitoring and 
concrete building regulations, this construction might be 
highly vulnerable to natural hazards.

The traditional knowledge of vernacular architecture 
comprises many characteristics that can be applied in 
contemporary construction due to upgrading or adapting 
it to the modern needs by using science, technology and 
innovation. To increase the number of resilient buildings, 
the remarkable features from vernacular architecture may 
contribute in governing and assuring disaster resilient 
construction technology. Moreover, such construction would 
be more economically and culturally sound through reflection 
of local customs and traditions and by using local materials.

The session will encourage discussion and exchange 
knowledge on the quality of national design and construction, 
instigated through the availability of technical tools and 
capacity, land use planning and the usage of indigenous 
materials and designs.

Keywords: Built Environment, Building Code, Retrofit, Non-
Engineered Construction, Enfoncement

Building Codes as Part of the Regulatory Settings 
to Ensure a More Resilient Built Environment
KOHLER, Stefan
UNOPS, Denmark
Presenting author: KOHLER, Stefan
StefanK@unops.org
Resilience is a state of being. It is something we strive for and 
should be an ongoing objective in all development. However, 
in order to achieve resilience, we need to adopt a holistic risk 
based approach in the way we design and construct the built 
environment.

When thinking about infrastructure the focus tends to be on 
the assets themselves. What is often missed is the view that 
infrastructure should be viewed as a system made up of assets, 
knowledge and institutions. The knowledge and institutions 
makes up what we call the capacity of the infrastructure 
system.

There is a perception that building codes and application or 
enforcement of buildings codes will ensure that the assets 
are resilient. Building codes are just one small piece of the 
regulatory environment that covers the built environment. We 
cannot view building codes in isolation. Building codes on 
their own are nothing more than words on paper.

If we consider the use, application and adherence to building 
codes there are a number of dimensions to consider: (1) 
societal – what is the societies attitude towards regulation and 
adherence to regulations? (2) economic – what is the role of 
financial institutions in application of building codes? and (3) 
the role of the Engineer in the society.

If we are to ensure a more resilient built environment we 
have to ensure that we reduce as much risk as possible in the 
design, construction, operation, maintenance and disposal of 
infrastructure assets if we want to achieve resilient outcomes.

Identification of Missing Rings to Resilient Built 
Environment - Learning from Recent Earthquakes
NARAFU, Tatsuo
JICA, Japan
Presenting author: NARAFU, Tatsuo
narafu.tatsuo@jica.go.jp
Natural disasters cause serious damage to human society 
again and again. Among the natural disasters earthquakes are 
one of the most critical one as they killed a large number of 
people. The major cause of casualties is collapse of buildings 
and houses. Even though the community of earthquake 
engineering has created seismic design code and governments 
have enacted legal scheme of building regulation in most of 
countries, recent earthquakes still causes serious damage.

What are missing rings to lead to resilient built environment? 
The presenter conducted surveys on damaged buildings 
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Exploring the Effectiveness of Humanitarian NGO-
Private Sector Collaborations ─ Interesting & 
Unlikely Alliances?
NEVRAUMONT, Rebecca Krista
THI Ltd., Canada
Presenting author: NEVRAUMONT, Rebecca Krista
bex@lightspeed.ca
NGOs, International Agencies and governments are expected 
to prepare for and respond to disasters more frequently 
with equivalent or fewer resources. Academia and media 
increasingly identify disasters as challenging the capacities 
of disaster relief providers. Humanitarian NGOs are 
experiencing increased resource competition, well publicized 
disaster response failures, donor and staff fatigue and public 
demands for greater capability. The private sector loses 
productivity, capital assets, market share, and labour, causing 
income reductions in effected communities. A nation’s GDP 
is impacted by disaster events and large-scale disasters 
increasingly have global consequences.

Increased demand for more results with diminishing resources 
has yielded unexpected innovations, such as NGO-private 
sector collaborations that transfer resources, expertise and 
knowledge between themselves. Multi-disciplinary literature 
review suggests that these collaborations can reduce risk, 
enhance recovery and increase community resiliency through 
all disaster phases. However, research into what creates 
collaborations’ effectiveness is limited.

A case study approach was used to investigate two large, 
international aid agency and private sector collaborations and 
to inquire into what facilitates successful collaborations. All 
collaboration partners were committed to using their skills, 
resources and expertise to create practical solutions in the 
disaster risk reduction phases and had clear ideas regarding 
what worked and what did not.

This research identified twelve practices that participants 
stated had enhanced effectiveness during the collaboration’s 
development, expansion and maintenance. These twelve 
practices were (1) mutual trust/transparency, (2) clear 
communication, (3) policies/procedures, (4) clear roles/
responsibilities/accountabilities that deal with market 
competition, (5) compatible skills/expertise/knowledge, 
(6) comprehension of culture and context, (7) critical 
assessments, (8) collaboration, (9) common commitments, 
(10) operational evaluations, (11) aligned interests and (12) 
executive and operational champions.

NGO-private sector collaborations sharing expertise, 
knowledge and resources are uniquely positioned to maximize 
disaster risk reduction, preparation, response and recovery 
and to alleviate pressure on traditional sources of support.

Keywords: Collaborations, best practices, business, NGO, 
unique

Systematic Knowledge Sharing of Natural Hazard 
Damages in Public-private Partnerships in Sweden
RYDSTEDT NYMAN, Monika Carina
Karlstad University, Sweden
Presenting author: RYDSTEDT NYMAN, Monika Carina
monika.nyman@kau.se

Therefore, UNESCO aims to raise awareness, stimulate 
research, facilitate policy setting, foster collaboration and 
exchange knowledge about the significant value of vernacular 
construction and the important role of architecture to create a 
disaster resilient environment.

Session 30: Public Private 
Partnership in Risk and Disaster 
Management
31/08/16 • 14:00-15:30 • Room: Sertig

Can UK Water Service Providers Manage Risk and 
Resilience as Part of a Multi-Agency Approach?
BUNNEY, Sarah Louise; WARD, Sarah; BUTLER, David
University of Exeter, United Kingdom
Presenting author: BUNNEY, Sarah Louise
sb734@exeter.ac.uk
The flooding of Mythe water treatment works during the 
severe floods of 2007 in the UK, demonstrated weaknesses 
in the multi-agency approach to the assessment of risk. 
Water companies were criticised for not providing vital 
information regarding the vulnerability and consequences of 
infrastructure failure during the risk assessment process. This 
research aims to establish the current level of collaboration 
between responder organisations and Water companies and 
whether this approach can achieve a greater resilience of 
critical infrastructure failure during extreme events.

As defined within the Civil Contingencies Act, 2004, 
statutory duties of risk assessment are assigned to emergency 
responder organisations. Whilst a statutory duty is not 
placed on the Water companies they are expected to support 
this process through collaboration within Local Resilience 
Forums. The results of the risk assessment are delivered 
through the publication of Community Risk Registers, which 
are used to inform future emergency planning priorities and 
to help identify resilience capabilities.

Using a mixed methods approach, content analysis was 
performed on the Community Risk Registers for England, 
supported with qualitative interviews with Emergency 
Managers exploring the effectiveness of the multi-agency 
approach to the assessment of risk. The analysis identified 
a number of inconsistencies that would suggest the Water 
companies are still not entirely engaged with the risk 
assessment process. The results identified likelihood and 
impact scores assigned to risk categories with the caveat 
stating ‘the Water Company had yet to provide details of 
the actual risk assessment.’ Risk category and outcome 
descriptions had been wrongly assigned and risk assessments 
had been performed within the same water company area 
using a style of risk matrix different to the nationally proposed 
matrix. To improve resilience of critical infrastructure failure 
during extreme events requires greater engagement of Water 
companies in the risk assessment process.

Keywords: Risk Assessment, Resilience, Multi-agency, 
Critical Infrastructure, Water Companies
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the current land degradation footprint of the global economy. 
This is a vast endeavour that cannot be handled by a single 
institution. Businesses with large land footprints and 
materiality risks need to contribute to the effort.

In this paper, we examined the business case for mining 
companies to engage in LDN. The analysis of Corporate and 
Social Responsibility (CSR) policies and Environmental, 
Social and Governance (ESG) reports of 30 mining companies 
revealed no significant uptake, despite evidence of attractive 
risk-adjusted returns. We considered this to be a function of 
the lack of enabling conditions, such as regulatory or market-
driven incentives, as well as inadequate financial architecture 
to support the investments required to turn the business case 
into practice.

Our analysis revealed a potentially vast, largely untapped 
opportunity for engaging mining companies in socially and 
environmentally responsible operations compatible with SLM 
and LDN. With no legally binding regulatory frameworks 
in place, we argue that they would ultimately only engage 
if there is an enabling context that creates or reinforces the 
business case for SLM/LDN. Market-driven solutions such as 
industry standards for sustainable land management or land 
stewardship certifications, together with innovative financial 
solutions to mobilize adequate patient capital could provide 
the right incentives to trigger the necessary response.

Keywords: Land Degradation Neutrality (LDN), Sustainable 
Land Management (SLM), Corporate Social Responsibility 
(CSR), Responsible Investments, Risk-Adjusted Financial 
Returns

C&A Save the Children Urban DRR Project
KANCHARLA, Ray
Save the Children, Switzerland
Presenting author: KANCHARLA, Ray
r.kancharla@savethechildren.in
Save the Children and the C&A Foundation have initiated a 
partnership for three years focusing on the most vulnerable 
segments of society, children and mothers. Considering 
that children and mothers often are the most affected by 
and the most at risk in emergency situations the partnership 
focuses on responding to the needs of children and mothers 
in emergencies but also addresses how children and mothers 
can become more resilient through disaster risk reduction 
in an urban setting. The ‘C&A DRR Innovation Fund’ has 
a quite significant range in terms of number of countries in 
Asia and Americas. The partnership is therefore in a uniquely 
privileged position to have a key private sector DRR partner 
investing funds in learning and research to improve the 
quality and impact of urban DRR programming for the most 
vulnerable. A combination of program sharing and learning 
activities, the development of easy to use tools and guidance 
and the undertaking of new and targeted research are expected 
to greatly contribute to a step change in the way other NGOs 
and actors alike use learning to deliver against Urban DRR 
for the most vulnerable.

Keywords: Women, Children, Urban

In line with the shift, that the neoliberal politics has made 
it is of importance to understand how knowledge transfer 
is practiced in public-private partnerships to entail lessons 
learned to become tools for a more resilient society.

Case study with qualitative semi-constructed interviews, 
respondents from public and private entities in Sweden are 
interviewed, regarding lessons learned in maintenance of 
roads after extreme weather events. A socio-technical system 
perspective is used for the analysis.

Adverse effects of climate change are one of the most highly 
profiled concerns we are facing in terms of both direct and 
indirect aspects. Systematic learning is, along with e.g. 
adaptive management and innovation, essential to meet 
future changes.

During the 1980s and 1990s, a shift in society took place 
when neoliberal ideas of freedom through deregulation, 
smaller government and market facilitation became the 
norm to steer and govern society. As a result, deregulation 
and liberalization of the public sector in Sweden and Europe 
evolved. The competitive tendering processes became a tool 
to operate through strategic collaboration and cooperation 
across boundaries in society, and to build a resilient society 
that is well-informed and prepared for the challenges that lay 
ahead.

It is argued that strategic outsourced procurement allows 
organizations to concentrate their abilities to controlling 
processes. The argument is that public-private partnerships 
will get stronger over time, and become future advantages 
for parties involved. The notion is that these partnerships 
can become a strong tool for building societies that are 
more resilient. Scholars have found barriers hampering 
cross-border sharing of knowledge. These barriers can 
be of different types, policies, plans, goals and means for 
each organization, resources, abilities to handle problems, 
knowledge and understanding of problems and solutions.

Keywords: Lessons Learned, Public-Private-Partnership, 
Natural Hazards, Build Back Better

Involving the Mining Sector in Achieving Land 
Degradation Neutrality
QUATRINI, Simone (1,2); BARKEMEYER, Ralf (3); 
STRINGER, Lindsay (4)
1: United Nations Convention to Combat Desertification, Germany; 
2: ETH - Swiss Federal Institute of Technology, Zurich; 3: KEDGE 
Business School; 4: University of Leeds, Sustainability Research 
Institute, School of Earth and Environment
Presenting author: QUATRINI, Simone
squatrini@unccd.int
Land degradation neutrality (LDN), was adopted by the UN 
General Assembly as one of the targets of the Sustainable 
Development Goals, to be achieved by 2030. LDN can 
be defined as a state whereby the amount of healthy and 
productive land resources, necessary to support ecosystem 
services, remains stable or increases within specified temporal 
and spatial scales.

Achieving LDN at global level implies the introduction of 
Sustainable Land Management (SLM) practices and land 
rehabilitation and restoration projects over a combined 
surface of approximately 12 million ha of land, representing 
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overdeveloped urban patterns. Under such circumstances, the 
policy mechanisms like rolling easements or local relocation a 
few blocks inland may not be possible due to lack of affordable/
available lots and housing. Therefore, urban relocation 
would likely mean a movement to greater distances like the 
interior suburban locations, which may result in adverse 
psycho-social experiences, disruption of social networks and 
support systems, loss of familiar lifestyle, and interruption 
in livelihoods. This study utilizes a comparative analysis of 
two case studies to evaluate the possibility of relocation from 
the coastal high-risk fringes in the distinct urban contexts—
NY/NJ displacement and buyouts driven by a major disaster 
(Hurricane Sandy) and relocation risk in Norfolk metropolitan 
area due to chronic inundation. The assessment takes into 
account their contextual circumstances, including geospatial 
scale, level of urbanization, housing issues, land use patterns, 
jurisdictional complexity, geopolitical significance, and 
socioeconomic profile to identify the options for relocation 
receiving sites and the limitations that could influence the 
relocation outcomes. The presentation provides concise, 
relevant, and transferable best practices that will inform the 
dialogue on integrated and equitable relocation in highly 
urbanized areas among decision-makers, practitioners, and 
other coastal stakeholders.

Keywords: Displacement, relocation, retreat, coastal

Disaster Risk Perception in Cameroon and its 
Implications for the Rehabilitation of the Lake 
Nyos Disaster Survivors
BANG, Henry; MILES, Lee
Disaster Management Centre, Bournemouth University, Talbot 
Campus,  Dorset, United Kingdom.
Presenting author: BANG, Henry
hbang@bournemouth.ac.uk
Thirty years ago, the Lake Nyos Disaster (LND) killed 
1746 people and displaced 4,430. The affected population, 
who were subsequently resettled in seven camps within 
the region, have now grown to about 12,000. This paper 
analyses perceptions of contemporary risks to natural 
hazards in Cameroon following the LND. The main inquiry 
is to understand how disaster survivor’s risk perception (RP) 
can influence post-disaster rehabilitation and/or resettlement 
of displaced populations. This is relevant following recent 
rhetorical statements from the Cameroon Government this 
year, about the imminent rehabilitation and socio-economic 
reintegration of the LND survivors.

The research design employed both qualitative and 
quantitative research methods. 25 Interviews and 100 
surveys were conducted to generate empirical data from 
the LND survivors. Secondary information, complemented 
by participant observation facilitated triangulation of the 
research findings to enhance validation of the analysis.

The main RP constructs under investigation were risk 
communication, preparation and response. The Key findings 
were: conspiracy theories about the cause of the LND 
abound in the region; the study population plan to mitigate 
disaster risks via scientific, cultural, religious and indigenous 
methods; the disaster affected populations take risk 
information from their elites more seriously than from other 
sources; the survivors plan to follow government advice on 

Session 31: Relocation and 
Resettlement Challenges
31/08/16 • 14:00-15:30 • Room: Flüela

Rebuilt Risk: Involuntary Return, Voluntary 
Migration, and Socioeconomic Segregation in Post-
Tsunami Aceh
MCCAUGHEY, Jamie W (1,2); DALY, Patrick (1); 
MUNDZIR, Ibnu (3); MAHDI, Saiful (3,4); PATT, Anthony 
(2)
1: Earth Observatory of Singapore, Nanyang Technological 
University; 2: Climate Policy Group, ETH Zürich; 3: International 
Centre for Aceh and Indian Ocean Studies, Aceh, Indonesia; 4: 
Faculty of Statistics, Syiah Kuala University, Banda Aceh, Indonesia
Presenting author: MCCAUGHEY, Jamie W
jmccaughey@ntu.edu.sg
Resettlement choices after a disaster often involve a trade-off 
between the risk of recurrence of a disaster and the risks that 
relocation may pose to livelihoods, social patterns, and land 
rights. Many studies find that people tend to return after a 
disaster; consistent with this, a consensus has emerged in the 
humanitarian sector that it is best to avoid relocation. We ask 
whether this is what people actually want, using the case of 
post-tsunami Banda Aceh City, Indonesia.

Following the 2004 tsunami there, survivors were generally 
offered housing aid only to return to their original land. 
We find that this did not suit a substantial proportion of the 
affected population, using new quantitative and qualitative 
evidence from 1160 households and 121 village leaders. 
While many survivors wanted to return, some wanted to 
relocate further from the coast but did not have the chance to 
do so. Since that time, selective out-migration by those with 
the means and socioeconomic sorting of newcomers have led 
to a new socioeconomic segregation of the tsunami-affected 
parts of the city. More broadly, these findings suggest that 
short-distance socioeconomic sorting into and out from 
exposed areas may be an important migratory response to a 
newly recognized risk.

Keywords: post-disaster resettlement, migration, natural 
hazards, tsunami, post-disaster relocation

The Relocation Challenges in Coastal Urban 
Centers: Options and Limitations
BUKVIC, Anamaria
Virginia Tech, United States of America
Presenting author: BUKVIC, Anamaria
ana.bukvic@vt.edu
An increasing number of coastal urban centers are considering 
relocation as an effective disaster risk reduction strategy 
contributing to the broader integrated efforts to ensure their 
long-term viability and resilience. Coastal communities are 
especially prone to the myriad of accelerating challenges such 
as sea level rise, storm surge, erosion, land subsidence, and 
ecosystem degradation due to development and unsustainable 
land use. Some of these impacts have already been forcing 
displacement of residents who could not afford to reduce 
their risk, keep up with insurance and tax costs, and/or pay 
for repetitive damages. In coastal urban areas, relocation may 
be further complicated by the high population densities and 



102

IDRC DAVOS 2016
Pa

ra
lle

l S
es

si
on

s

Consequences of the Armed Conflict as a Stressor 
of Climate Change in Colombia
CONTRERAS, Diana (1); CONTRERAS, Sandra (2)
1: UNIGIS Latin America, University of Salzburg, Austria; 2: Press, 
Grupo Planeta, Colombia
Presenting author: CONTRERAS, Diana
diana.contreras@team.unigis.net
The internal armed conflict in Colombia reduces the 
resilience of the community to face the consequences of 
climate phenomena such as La Niña, which occurred in 
Colombia, between 2010 and 2011. I selected a case study 
area in Colombia based on previous studies in the topic of 
deforestation due to illegal crops. Correlation and regression 
analysis are employed to demonstrate the relationship between 
the rates of deforestation, the number of affected households 
and the events of violence. The statistical analysis explores 
the rate of deforestation between 2002 and 2007, the number 
of affected households due to La Niña phenomenon in 2010-
2011, and the number of events related with armed violence 
occurred between 2012 and 2013. A significant correlation 
(+0.865) exists between the number of La Niña affected 
households, and the number of violent events two years later. 
No correlation exists between the rate of deforestation, neither 
with the number of affected households, nor with the events 
of violence. Moreover, we demonstrated that the number 
of households affected accounts for 74.8% in the number 
of events related with armed violence. In conclusion, the 
problem is not the hazard or the intensity of the phenomenon, 
the real problem is the low resilience of the communities 
affected by La Niña that are simultaneously involved in 
the internal conflict of Colombia. Communities involved in 
forced displacement are not able to construct social capital, 
in order to develop capacity to anticipate, respond to, and 
recover from hydro-meteorological events related to climate 
change, or any other natural phenomena.

Keywords: Armed Conflict, Colombia, climate change, La 
Niña, resilience, deforestation.

risk conditionally, unconditionally, temporarily, while some 
plan to disobey government instructions.

The author argues that the Cameroon government’s programme 
to finally rehabilitate and resettle the LND survivors back to 
their ancestral land, supported by the UNDP and EU entitled 
“National Programme for the security and socio-economic 
reintegration of the Lake Nyos Area Cameroon” is likely to 
face many challenges if it fails to incorporate the affected 
population’s perception of risks in the region. This paper 
underscores the need to mainstream disaster survivor’s RP 
with rehabilitation strategies and disaster risk management 
generally.

Keywords: Risk Perception, Risk Communication, 
Conspiracy theories, Rehabilitation, Disaster Response

Making Hard Choices: An Analysis of Settlement 
Choices and Willingness to Return of Syrian 
Refugees
BALCILAR, Mehmet (1,2,3); OKTAY, Fuat (4)
1: Eastern Mediterranean University, Turkey; 2: IPAG Business 
Schoo, Paris, France; 3: University of Pretoria, Pretoria, South 
Africa; 4: Disaster and Emergency Management Authority, Turkey
Presenting author: BALCILAR, Mehmet
mehmet@mbalcilar.net
The current literature on forced migration offers only a 
limited knowledge on our understanding of the determinants 
migration to alternative locations and settlement choices. 
Conflict affected civilians face several hard choices relating 
to migration decision, including initial and final destination 
to move, decision on returning to Syria, living in refugee 
camp settlements or in out-camp settlements etc. This paper 
contributes to the literature on forced migration by studying 
the impact of level of armed violence and other demographic 
characteristics on the likelihood of in-camp and out-camp 
settlement choices, likelihood returning back, and likelihood 
moving from initial settlement location that has no security 
threat. The study is based on a three-wave survey conducted 
in 2013, 2014, 2015 with refugees residing in Turkey. The 
surveys are based on a stratified random sampling with a total 
sample size of 4433. The covariates considered in the study 
include level of armed violence, level damage to residential 
property, loss of life in family, extend of physiological impact, 
gender, education, income, time of initial departure from 
Syria, existence of any disability in the household, household 
size, and availability of shelter in the home country. Several 
logit and multinomial logit models are estimated and impact 
of covariates are evaluated by predictive margins and average 
marginal effects. The results of the study uncover a number 
of significant findings. First and foremost, the likelihood of 
returning back is high but declining as the conflict prolongs. 
Second, the level of damage the property and loss of life in 
the family as well as the availability of shelter upon return are 
significant determinants of likelihood of return and decision 
to move to another country in the west. Third, we also find 
that education, income, household size, are significant 
determinates of settlement choices.

Keywords: Refugee, Syria, Violence, Migration, Emigration, 
Choice Model
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until 2015 and becoming Mashhad as a role model city in Iran 
and the region, Mashhad membership in global earthquake 
model (GEM) an EMME, membership in international safe 
communities by WHO and emphasis on 4 working priorities 
of Sendai framework for action in disaster risk reduction, 
Samen plan were implemented in Mashhad city with 
efforts taken by Mashhad Mayor and President of Mashhad 
disaster management department. Also, Mashhad earthquake 
risk model went in agenda in cooperation with Mashhad 
municipality, general governor of Khorasan Razavi province, 
Saman Insurance Company, Shakespazhoh Research center 
and Iranian earthquake association. This model included 
three main elements as: seismic hazard of Mashhad city, 
vulnerabilities of existing structures and economic, social, 
cultural and political assets. Consequently, this model is 
provided and developed as a flexible and complete model 
included earthquake risk zoning map, vulnerabilities of 
structures, physical, economical and human risk assessment 
in the form of data base with the capability of risk updating.

Keywords: Earthquake, risk management, resilient, 
Intelligent, Ready, Mashhad mega city, UNISDR, GEM, 
EMME

Locating Urban Facilities and Energy Resources 
by Focusing on Improving Resilience in Times of 
Crisis
ESMAILIAN, Milad
Islamic azad university of Iran kerman, Iran, Islamic Republic of 
Iran
Presenting author: ESMAILIAN, Milad
miilad_esmailian@yahoo.com
Due to the high volume of investment and establishment of 
many facilities and economic tools and most importantly 
because of the accommodation of a large population, cities 
are highly vulnerable during crises. Therefore, today locating 
appropriately these facilities and especially energy resources, 
in the event of natural or human- made disasters is considered 
a vital issue in order to increase urban resilience. According to 
studies conducted in this area, three principles: finding a safe 
arena, using terrain topography and dispersion are considered 
as the key issues which are being raised in the discussion 
of locating these facilities in the cities. This study initially 
investigates the situation and problems of warehouses of 
the Kerman Oil Company, based on locating principles, by 
focusing on improving resilience through conducting passive 
measures, in the event of crises and also by considering 
influential urban indicators, such as population density, land 
plots and by studying limits of each of these urban facilities; 
then it identifies suitable locations, on the basis of information 
processed by GIS software, selecting the best and the most 
appropriate locations for these urban facilities through an 
analytic hierarchy process method.

Keywords: resilience and passive measures, urban facilities, 
energy resources, GIS locating, AHP

Integrative Disaster Risk 
Management in I.R. Iran
Abstracts for publication only

A New Approach for Vulnerability Assessment 
of Urban District in Earthquake Based on Fuzzy 
Logic
AZIZI, Amir (1); YAGHOOBI, Mahdi (2); KAMEL 
TABBAKH, Seyed Reza (3)
1: Department of Computer Engineering and Information 
Technology ,Eqbal Lahoori Institute of Higher Education,Mashhad, 
Iran; 2: Department of Electrical Engineering  ,Mashhad 
Branch,Islamic Azad University ,Mashhad  ,Iran; 3: Deaprtment 
of Software Engineering ,Mashhad Branch,Islamic Azad University 
,Mashhad ,Iran
Presenting author: AZIZI, Amir
azizi@eqbal.ac.ir
Tectonic features of the Iran have raised the earthquake as 
one of the most destructive causes of destruction of human 
life. Historical review shows that large areas of Iran have 
been suffered by natural disasters that cause heavy human 
and financial loss. Because of this important issue it is needed 
to reduce earthquake vulnerability. The city of Mashhad as 
one of the largest and most

important cities, due to the geographic location of this city 
on several active faults and historical records of these faults 
activities can be said to face a massive earthquake in the near 
future, so the 1st district of Mashhad municipality, is selected 
as the study area. In this research fuzzy logic is used to assess 
and analyze vulnerabilities in the study area, considering 
different earthquake intensities. Experimental results shows 
the proposed method is very effective for vulnerability 
assessment in urban district.

Keywords: Earthquake, Vulnerability Assessment, Urban 
District, Fuzzy logic

Providing Earthquake Risk Management Model for 
Mashhad Mega City as a Resilient City
BAGHBANNEZHAD, Abolghassem (1); BINA, Keivan (2)
1: Mashhad Municipality, Iran, Islamic Republic of; 2: Assistant 
Professor, Khavaran Institute of Higher Education
Presenting author: BINA, Keivan
bina@profs.khi.ac.ir
According to meet the governmental public policy in 
prevention, natural disaster risk reduction, moving toward 
sustainable development for Mashhad mega city, integrating 
safety against natural disaster impacts in urban development 
process, mitigating risks in reasonable level which can 
be recovery, also, meet the 6th slogan of Mashhad Vision 
document “Mashhad, a safe city”, it is necessary and crucial 
to have a reliable and correct estimation from the level of 
earthquake risk till officials and planners could identify the 
target with rational recognition of acceptable risk level. 
According to the Research conducted and between the 
present risks, earthquake hazard has the first priority in 
Mashhad city. Also, base on policies of Iranian governments 
in disaster risk reduction goal, especially after Bam 
earthquake in Iran and considering the joining of Mashhad 
city to international campaign of UNISDR (making cities 
resilient campaign), Also, implementing campaign essentials 
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Earthquake Disaster Management Planning in 
Zoos
IZADKHAH, Yasamin O.; HOSSEINI, Mahmood
International Institute of Earthquake Engineering and Seismology 
(IIEES), Iran, Islamic Republic of
Presenting author: IZADKHAH, Yasamin O.
izad@iiees.ac.ir
Natural disasters have continuously been identified as a threat 
to public safety. However, in disaster situations, animals are 
also under the threat of getting hurt as well as being counted 
as a danger to the public. This is therefore, one of the issues 
that need high attention particularly after the occurrence of 
sudden natural disasters, such as earthquakes. In this paper, 
it has been tried to look at procedures that can be taken for 
managing animals in a zoo after a seismic disaster in Iran as 
a case study. Whilst the primary concern in this paper is the 
welfare of the animals, other factors such as the safety of staff, 
visitors and surrounding communities are also considered. 
The management of animals in a zoo depends upon factors 
including size and nature of the facility, legal requirements, 
the type and species of animals, and the authorities approach. 
Many questions will be raised in this study including: 
Whether the captive animals should be maintained where 
they are during earthquakes, or can be moved to safe 
places? Which species will be given the highest priority for 
protection? What if the onsite holding facilities have been 
destroyed? Many other questions will be looked at here. The 
research methodology will be based on direct observations 
of the authors as well as available documents in this subject. 
There is not much documented research in Iran on disaster 
planning in zoos. Therefore, it is hoped that the findings and 
observations of this study could provide recommendations 
for disaster managers to cope with this situation in probable 
future earthquakes in the country. Also, based on the findings 
of this research, necessary actions that should be taken 
before, during and after earthquake by the zoo authorities can 
be highlighted to preserve the safety of animals, visitors and 
neighboring areas.

Keywords: Disaster Management, Zoo, Planning, Safety, 
Animals

Clustering Technological Hazards Caused 
by Natural Disasters in Urban Areas Using 
Interpretative-Structural Modeling (ISM)
JANNAT, Forouzandeh (1); ARDALAN, Ali (2); MALEK-
POUR, Mokhtar (3); MASOUMI, Gholamreza (4); 
VAHID-DASTJERDI, Marzieh (5); GHAZI, Iran (6); 
MAHMOODZADE, Amir (7)
1: Research Institute of  Shakhes Pajouh, Isfahan, Iran, Iran, 
Islamic Republic of; 2: National Institute of Health Research, 
Tehran University of Medical Sciences, Tehran, Iran; 3: Research 
Institute of  Shakhes Pajouh, Isfahan, Iran; 4: Iran University of 
Medical Sciences , Tehran, Iran; 5: Arash Women’s Hospital- 
Tehran University of Medical Sciences; 6: Research Institute of  
Shakhes Pajouh, Isfahan, Iran; 7: Research Institute of  Shakhes 
Pajouh, Isfahan, Iran
Presenting author: JANNAT, Forouzandeh
forozandejannat@gmail.com

Sendai Operational Framework and NaTech Risks 
in Middle East Region
HADIDIAN MOGHADDAM, Nooshin
Crisis Management, Iran, Islamic Republic of
Presenting author: HADIDIAN MOGHADDAM, Nooshin
hadidian.pilot@gmail.com
Sendai Operational Framework which has been adopted at 
the Third United Nations World Conference on Disaster Risk 
Reduction in March 2015, is the supplementary sequence of 
HYOGO framework which mainly talks about Resilience 
issues on local, national and regional scales in the field of 
natural disasters. This Framework, as it has been expected 
from, should protect and prevent NaTech risks in all regions 
with respects to their own characteristics regarding to its four 
risk-based priorities.

Middle East region as one of the most sensitive and important 
zone in the world, has many vulnerable installations close to 
rivers ,seas and oceans or located in earthquake prone areas, 
or subject to other kinds of natural hazards, thus potentially 
prone to their impacts. This area because of its substantial 
impact on global economic, cultural and social issues must 
be planned for getting more practical resilience based on new 
Sendai Operational Framework planning.

In this paper, some cases of NaTech risks in this region 
are introduced in essential aspects of vulnerabilities, and 
their requirements for resilient management are considered 
according to Sendai’s priorities and goals. Also this research 
suggests some modifications specially in inspecting process 
on related institutes’ and organizations’ efficiency and 
performance to improve whole resiliency.

Keywords: Sendai Operational Framework, NaTech Risk, 
Middle East, Resiliency

Intellectual Terrorism
HADIDIAN MOGHADDAM, Nooshin
Crisis Management, Iran, Islamic Republic of
Presenting author: HADIDIAN MOGHADDAM, Nooshin
hadidian.pilot@gmail.com
Besides the original meaning of “Terrorism” as the use of 
violence, or threatened use of violence there are several 
definitions for “Terrorism” word regarding to its applications 
in political, social, religious, or ideological aims.

Here, in this paper, the term of “Intellectual Terrorism” is 
defined according to its effects on different aspects of life and 
how it can affect as a main base on other types of terrorism 
and related events in the long period of time. Also, this 
article suggested the methods of changing destructive trends 
which lead to create critical conditions in social, political 
and cultural issues and by introducing some cases help about 
how details of terrorism chain can be recognized and which 
approaches can neutralized the critical points. Totally, any 
reality about the creation, progress and result of intellectual 
terrorism must be identified and any positive censure as an 
efficient suggestion should be accepted.

Keywords: Intellectual Terrorism, Concepts, Destructive 
methods, Types of Terrorism
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2. Before the disaster, when the concentration is on the 
preparation at the event’s time which lead to a decrease in 
the level of environmental damages and fatality rates. As an 
example, we can consider step by step instructions that is 
given to people on how to face the earthquakes.

Second category is the time period of the disaster. Third 
category is the time period after the incident, during which 
every second is vitally important.

By studying the literature,the emphasis in this research is on 
how to reduce the effects of a disaster by educating the people, 
and especially the younger generations, and, therefore, 
raising the level of awareness in developing countries. This, 
eventually, reduces the consequences of climate change and 
natural hazards.

Keywords: Climate change, events, children, educating, 
disaster

Durable School, a Solution for the Formation of the 
School Crisis Management Cycle
SOLEYMANI, Roghayeh; ABOLGHASEMI, Tina
Iran Ministry of Education, Iran, Islamic Republic of
Presenting author: SOLEYMANI, Roghayeh
soleimany.sh@gmail.com
Nowadays to achieve sustainable development of societies 
and cities resilience against events and accidents, education 
as the main factor has been considered. In this research the 
role of education in the form of the durable school in gaining 
the needed awareness and empowerment of the students in 
facing to the unexpected events and natural risks has been 
examined.

This research in aspect of object is practical and due to 
the method is descriptive and analytical. In this study, we 
examine the role and effectiveness of training in form of 
durable school to achieve an understanding of theoretical end 
executive foundations of the project and also its efficiency 
to create a safe and secure urban environment. Its partial 
goal is empowering students in educational environment 
and promote collective participation, individual and social 
creativity, citizenship skills to deal with crises, risk reduction 
and risk management.

The sample population in this study is the second high school 
students and case study in Qazvin province. Questionnaires 
were used for data collection and for evaluation and data 
analysis SPSS statistical software was used. The results 
show that implementation of this project with an active 
and continue learning program can underlie an efficient 
management system in school and neighborhood.

Keywords: Sustainable development, crisis management, 
natural risks, durable school

Natural disasters such as floods, earthquakes, explosions, 
fires, etc. have always threaten human lives of different 
societies. Another more serious risk is technological hazards 
caused by natural disasters in urban area especially industrial 
cities and metropolises. Natural disasters in cities might be 
the cause of huge technological disasters for their residents. 
That is why countries, particularly industrialized countries, 
have been added them to the list of hazards that must be 
managed and they have been strongly prepared for possible 
disasters caused by such hazards. Given the importance of 
this issue, this paper attempted to cluster the technological 
hazards caused by natural disasters in urban areas.

Based on earlier studies and interviews with experts, a series 
of these hazards were identified. These factors were analyzed 
using interpretive structural modeling technique and finally 
the relations and sequences of indicators were obtained.

The results showed what is the sequence and relationship 
of the potential damages caused by the occurrence of the 
phenomenon on the study population which could be the 
whole country, a province, a city or an economic sector or 
a particular activity. Based on the extensive consequences 
of the hazards, it could be realized what would be the costs 
and benefits of implementing precautionary and preparedness 
measures.

The study revealed that the most primary outcomes of a 
major natural disaster include widespread power failure 
(housing, transportation, banking, industry, trade etc.), failure 
of oil and gas pipelines, disruptions in satellite systems and 
communication lines, and interruption in air, sea and land 
transportation systems. The model also provided an insight 
that would help urban managers in strategic planning to 
prepare for the technological hazards caused by natural 
disasters.

Keywords: Natural Disasters, Technological Hazards, 
Urban Areas, Clustering, Interpretative-Structural Modeling

Climate Change and Children, Natural Hazard 
Effects on the Future Generations
RAHMATI, Narjes; NIKTALAB, Siamak
Iran, Islamic Republic of
Presenting author: RAHMATI, Narjes
narjesrahmati@gmail.com
In Middle East and especially in Iran, most important natural 
hazards that take a huge human an economical toll and leave 
long-term and diverse effects behind, are from a climatic 
origin . Iran is located in the arid belt which makes it sensitive 
to climate change. Periodical droughts or precipitation time 
distribution disorder that lead to extended floods directly 
affect GDP of agriculture section. These effects on future 
generations are obvious and even more dangerous than most 
massive earthquakes.

In this paper we base our model on time periods centered on 
the events. Therefore, three categories are imaginable:

The first category is the time period before the event. This 
alone divides into the following sections:

1. Before the incident, the period which creates the 
opportunity for us to prevent foreseeable events, and, using 
climate adaptation, we can prevent its lethal effects especially 
on children.
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Human Efficiency (Performance), a Way Towards 
Increasing the Quality of Metropolitan Crisis 
Management
YAVAR, Bijan (1); SEHAT, Saied (2); DEHGHANAN, 
Hamed (3); S, Mojtaba Mahmoudzadeh (4); SHIRCHI, 
Mahmoud (5)
1: Research Assistant and Phd Student in Organisational Behavior 
and Human Resource Management at Allameh Tabataba’i 
University, Iran, Islamic Republic of; 2: Associate Professor in 
Organisational Behavior and Human Resource Management 
at Allameh Tabataba’i University, Iran, Islamic Republic of; 
3: Assistant Professor in Organisational Behavior and Human 
Resource Management at Allameh Tabataba’i University, Iran, 
Islamic Republic of; 4: Assistant Professor in Organisational 
Behavior and Human Resource Management at Allameh Tabataba’i 
University, Iran, Islamic Republic of; 5: Natural Incident Branch, 
University of Applied Science and Technology (UAST), Iran, Islamic 
Republic of
Presenting author: YAVAR, Bijan
yavar637@gmail.com
Quality of decision making especially in time of crisis 
is completely different and Related to factors Through 
which a Human Being can affect the Metropolitan Crisis 
Management because as we know, sense and things Perceived 
and understood from the environment without analysis is in 
a higher level in comparison with thinking and in chaotic 
environment most of the activities are somehow rushed.

For this at first we will point out the main factors in the 
human being as the factors for human efficiency that can be 
effective. Then among those we will have a classification 
to better understand the factors and what their status are in 
the human efficiency context and finally we will propose the 
most effective factors in human efficiency which can shape 
the Framework for a better Metropolitan Crisis Management.

As a conclusion we will propose the most important factors 
which can increase Human Efficiency through Scientific work 
and the experience obtained from different crisis for a better 
reaction in Time of Emergencies and increasing the quality of 
Crisis Management which can be used as Lessons learned for 
other parts of the world with similar characteristics.

Keywords: Human efficiency, Metropolitan Crisis 
Management, Narcissism, Managerial Ignorance

Constant Intelligent Monitoring systems will 
Enhance Human Efficiency as a Sustainable 
Development Context in Metropolitan Crisis 
Management
YAVAR, Bijan (1); SEHAT, Saied (2); DEHGHANAN, 
Hamed (3); MIRZAEI, Hamidreza (4); SHIRCHI, 
Mahmoud (5); BAGHERIZADEH ASHARI, Zohreh (6)
1: Research Assistant and PhD Student in Organizational Behavior 
and Human Resource Management at Allameh Tabataba’i 
University, Iran, Islamic Republic of; 2: Associate Professor in 
Organizational Behavior and Human Resource Management 
at Allameh Tabataba’i University, Iran, Islamic Republic of; 
3: Assistant Professor in Organizational Behavior and Human 
Resource Management at Allameh Tabataba’i University, Iran, 
Islamic Republic of; 4: Associate Professor at Payame Noor 
University, Iran, Islamic Republic of; 5: Natural Incident Branch, 
University of Applied Science and Technology (UAST), Iran, Islamic 
Republic of; 6: Kharazmi University, Iran, Islamic Republic of
Presenting author: YAVAR, Bijan
yavar637@gmail.com
As we may know, because of the metropolitan crisis 
management complexity and since different systems are 
being engaged in this kind of management in metropolitan 
areas, it needs an optimized structure for human efficiency 
for acting in the minimum period of time to ensure the 
resiliency of management performance under stress. For this 
and as a clue, the authors will concentrate on coherence and 
dependency of human efficiency optimized model and relate 
it to a constant intelligent monitoring system, under systems 
like IOT (internet of things) , which can help the model to 
stay in an updating and optimized status during emergency 
situations,that will cause sustainable development. In other 
words because of the complexity of metropolitan crisis 
management,a constant Intelligent monitoring system, 
supervising the human behavior and efficiency mainly the 
managers, can end in and ensure a constant high quality and 
up to date environment in different conditions especially 
emergency situations. Next the factors which can help to 
prepare an optimized system to intelligently monitor the 
complex environments constantly to ensure the quality of 
management under stress and in time of emergencies through 
human efficiency will be proposed. This will be proposed in 
a manner that can be used as lessons learned in similar parts 
of the world to cause sustainable development.

Keywords: Human efficiency, Metropolitan Crisis 
Management, Constant intelligent Monitoring systems, 
sustainable development, IOT
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Plenary Sessions

Official Conference Opening 
Ceremony
28/08/16 • 16:00-18:30 • Room: Davos I

Welcoming Remarks:
Walter J. AMMANN
Chairman IDRC Davos 2016, CEO Global Risk Forum GRF Davos, 
Davos, Switzerland

Welcoming Remarks:
Simi VALAER, 
Deputy Mayor of Davos, Davos, Switzerland

Special Musical Highlight
Julia Gloor’s Ensemble Element with Volkstoenen
Glockenruf: Small bells will be played that resemble goats 
and cowbells, concluded by musicians playing clarinets.

Das Labyrinth: Stephanie Szanto (Alt) and Andreas Frueh 
(Tenor) will play a wonderful duet, accompanied by singers 
sitting on milking stools that represent Switzerland.

Keynote I: An Integrated Approach to Risk 
Management
Flavia SCHLEGEL, Assistant Director-General for Natural 
Sciences, United Nations Educational, Scientific amd 
Cultural Organization UNESCO, Paris, France

Music by Ensemble Element
Kranz der Helvetia: The heroic picture of Helvetia will be 
humorously presented along with a poem read through a 
milk funnel. A solo part (Alt and Soprano) will be elegantly 
played, followed by the clarinet and a surprising conclusion.

OGottogott: Have you ever wondered what the first travels on 
a postbus through the Alps were like? Rhythmic and bumpy? 
Maybe it was like an untuned horn? Close your eyes and feel 
the history with this wonderful music. 

Interview with Andreas Frueh, Tenor
on “How Music Contributes to a More Resilient Life”

Keynote II: Making Peace is a Marathon
May EL KHALIL, Founder and President of the Beirut 
Marathon, Beirut, Lebanon

Music by Ensemble Element
Heimat - World Premiere: The traditional instruments 
form the solid base of familiarity and stability, whereas the 
singing represents transition, evanescence and associated 
insecurities. The interesting composition with a tenor solo, 
speaker, Hackbrett (traditional percussion instrument) and a 
milk funnel indicate an unusual sound experience.

Stets i Truure: The ensemble will positively and powerfully 
conclude with a newly arranged, traditional folk song by Julia 
Gloor. 
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Keynote III: Human Resilience – the Socio-
Psychological Dimension
Jürg KESSELRING, Head of Neurology and 
Neurorehabilitation, Rehabilitation Centre Valens and 
Member of the International Committee of the Red Cross 
(ICRC), Switzerland

Keynote IV: Modern Societies and Resilience – a 
Key to Success
Dan CHIRODOJAN, Director DG JRC Directorate E – 
Space, Security and Migration, European Commission, 
Ispra, Italy

Welcome Reception and Poster 
Session Opening
28/08/16 • 18:30-20:00 • Room: Foyer I

WALK & TALK WITH SPEAKERS & ARTISTS

Topic 1: Natural and Man-Made Disasters: Potential Impacts, 
Analyses and Damage Assessments

Topic 2: Communication and Outreach DRR: Community-
Based Actions and Best Practices

Topic 3: Disaster Toolbox: Models, Frameworks and 
Indicators

Topic 4: Integrative Disaster Risk Management: From 
Forecasting to Restoration Strategies

Topic 5: Urban Areas and Critical Infrastructure: Challenges 
and Opportunities for Resilient Cities

Plenary 1: Implementing 
Resilience in a World of 
Interconnectedness and Emerging 
Challenges
29/08/16 • 10:30-12:30 • Room: Davos 1

Plenary Session co-hosted and chaired by DG JRC, European 
Commission

Linking the Dots: From Islands of Knowledge to 
Resilient Societies
KEYNOTE SPEAKER:
Dan Chirondojan
Director DG JRC Directorate E: Space, Security and Migration, 
European Commission, Ispra, Italy

SESSION CHAIR:
Georg PETER, Head of Unit, DG JRC, European Commission, 
Ispra, Italy

PANELLISTS:

“Title tbd.”
Paul Th. GELTON
Director Resilience, National Coordinator for Counterterrorism 
and Security, Ministry of Security and Justice, The Haague, The 
Netherlands

“Title tbd.”
Arnoud MOLENAAR
Chief Resilience Officer, the City of Rotterdam, Rotterdam, The 
Netherlands

Institutionalizing the Application of Latest DRR 
Technologies for the Public at Large, the Japanese 
Efforts to Reach the Last One Mile
Satoru NISHIKAWA
Executive Director of Research, Japan Center for Area Development 
Research JCADR, Tokyo, Japan

Community Resilience Planning
Stephen CAUFFMAN
Research Engineer, National Institute for Standards and Technology 
(NIST)
The National Institute of Standards and Technology, part of 
the United States Department of Commerce, has established a 
program on Community Resilience. One of the first products 
of the program is the Community Resilience Planning 
Guide for Buildings and Infrastructure Systems (Guide). 
The Guide defines a process for planning steps to improve 
the resilience of the community by making improvements 
to the performance of buildings and infrastructure systems. 
Performance goals for buildings and infrastructure systems 
are developed based on the social and economic dimensions 
of the community and when these social and economic 
systems need to return to normal or near normal function in 
order for the community to be resilient. The talk will address 
the motivation for this work, describe the planning process, 
and provide some examples of how the process is being used 
to plan for resilience.

Semi-Plenary 2a: Anti-corruption 
as part of an Integrative Risk 
Management – Experiences from 
the Non-Profit, Public and Private 
Sector
29/08/16 • 15:15-16:45 • Room: Davos I

Plenary Session co-hosted and chaired by Swiss Institute for 
Entrepreneurship (SIFE), University of Applied Sciences 
HTW Chur, Chur, Switzerland

SESSION CHAIR:
Christian HAUSER, Professor, Business Economics and 
International Management, PRME Business Integrity Action Center, 
Swiss Institute for Entrepreneurship (SIFE), University of Applied 
Sciences HTW Chur, Chur, Switzerland
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PANELLISTS:

Support by the Swiss Federal Administration 
and the Swiss Embassies regarding corruption 
prevention
Barbara MAURER
Legal Advisor, State Secretariat for Economics SECO, Berne, 
Switzerland

Methods and Compliance Programs for Anti-
Corruption
Pascal HANS, 
Senior Manager, Ernst & Young, Zurich, Switzerland

“Title tbd.”
Konrad MEYER
Counsel, Transparency International, Berne, Switzerland

Semi-Plenary 2b: The Role of 
the Media in DRR - How to link 
between Academia and Media 
to disseminate better and more 
timely information to the public
29/08/16 • 15:15-16:45 • Room: Schwarzhorn

Plenary Session co-hosted and chaired by International 
Research Institute of Disaster Science IRIDeS, Tohoku 
University, Sendai, Japan

SESSION CHAIR: 
Yuichi ONO, Assistant Director and Professor, International 
Research Institute of Disaster Science IRIDeS, Tohoku University, 
Sendai, Japan

PANELLISTS:

“Title tbd.”
Yuichi ONO
Assistant Director and Professor, International Research Institute of 
Disaster Science IRIDeS, Tohoku University, Sendai, Japan

“Title tbd.”
Shinichi TAKEDA 
Kahoku Shimpo, the Daily Newspaper of Sendai, Sendai, Japan

The Role of New and Traditional Media in Alerting 
and Risk Communication
Brian Doherty 
DG JRC EC Brussels

The information exchanged between public authorities, 
experts, traditional media organizations and the general 
public is crucial to the management of a disaster, throughout 
all the phases of response. All of this communication is linked 
and each channel of information influences the others.

The media landscape is changing constantly and this has 
an effect on the strategies and opportunities available to 
experts and statutory authorities when communication risk 
information to the public in a crisis. This presentation looks 
at the current trends in the ‘traditional’ media and suggest 
some ways that stakeholders can work together to maximize 
the impact of their communication and take advantage of the 
changes in news media channels and consumers.

In addition, this presentation presents some best practices for 
disaster risk communication taking examples from European 
practice in the Nuclear field and elsewhere. Reference is made 
to the different means of citizen engagement put in place to 
ensure that post event media communication is placed in 
context. Some innovative methods are outlined, particularly 
the necessity of considering how products will be viewed and 
shared and the benefits of preparing content in advance.

The importance of proactively engaging in communication 
through new media in peacetime as well as reacting to themes 
developing on social media is emphasized.

Risk communication by government and the role of 
the social media in crisis communication
Stéphane Jacobzone
Public Governance and Territorial Development Directorate, 
OECD, Paris

Plenary 3: Green Development 
and Integrated Risk Governance
29/08/16 • 16:55-17:55 • Room: Davos

Plenary Session co-hosted and chaired by Beijing Normal 
University, Beijing, China

SESSION CHAIR: 
Peijun SHI, Vice President and Professor Beijing Normal University, 
Beijing, China

PANELLISTS:

“Title tbd.”
Carlo JAEGER
Co-founder and Chairman, Global Climate Forum and Professor, 
PIK Potsdam, Potsdam, Germany (tbc)

“Title tbd.”
Gary WEI
Deputy Managing Director , SwissRe China, Beijing, China (tbc)

“Title tbd.”
Qian YE
Professor, Climate change impacts, Beijing Normal University, 
Beijing, China
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Plenary 5: Improving Country Risk 
Management I: The Value of Peer 
Learning
31/08/16 • 10:15-11:45 • Room: Davos 1

Plenary Session co-hosted and chaired by Organisation for 
Economic Co-operation and Development (OECD), Paris, 
France

SESSION CHAIR:
Stéphane JACOBZONE, Counsellor, Public Governance and 
Territorial Development Directorate, OECD, Paris, France

PANELLISTS:

The OECD Country Risk Review Process
Stéphane JACOBZONE
Counsellor, Public Governance and Territorial Development 
Directorate, OECD, Paris, France

The Moroccan Experiences with the OECD Review 
Process
Aziz AJBILOU
Secretary General, Ministry of General Affairs and Governance, 
Rabat, Morocco

Morocco – the Way Forward in Risk Management
Noureddine BOUTAYEB
Wali Secretary General, Ministry of the Interior, Rabat, Morocco

Experiences with the OECD Approach at Regional 
Level
Régis THÉPOT
General Director EPTB Seine Grands Lacs, Paris, France

The Turkish Experiences with the EC Review 
Process
Mehmet HALIS BILDEN
President, Turkish Disaster Management Authority, Ankara, Turkey

The UNISDR Country Review Process
Marc GORDON
Head, Sendai Monitoring Unit UNISDR, Geneva Switzerland (TBC)

Plenary 4: 5 Years from the 
11 March 2011 East Japan 
Earthquake and Tsunami
30/08/16 • 10:30-12:30 • Room: Davos

Plenary Session co-hosted and chaired by International 
Research Institute of Disaster Science IRIDeS, Tohoku 
University, Sendai, Japan

SESSION CHAIR: 
Yuichi ONO, Assistant Director and Professor, International 
Research Institute of Disaster Science at Tohoku University, Japan

PANELLISTS:

“Title tbd.”
Yukimoto ITO
Vice Mayor, City of Sendai, Sendai, Japan

“Title tbd.”
Shinichi TAKEDA
Kahoku Shimpo, Local Newspaper,Sendai City

“Title tbd.”
Takuya ITO
Pacific Consultants, Inc., Tokyo, Japan

“Title tbd.”
Tadao HASUE
Wellthy Corporation, Tokyo, Japan

“Title tbd.”
Satoru NISHIKAWA
Executive Director of Research, Japan Center for Area Development 
Research, Tokyo, Japan

Keynote V: Turning Good 
Intentions to Concrete Actions
30/08/16 • 13:30-14:00 • Room: Davos 1

Nikhil SETH
Assistant Secretary-General and UNITAR Executive Director, 
Geneva, Switzerland
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“Three Dilemmas of the Resilient City “
Charles W. STEGER
President Emeritus, Virginia Tech, Executive Director, University’s 
Global Forum on Urban and Regional Resilience (GFURR), 
Blacksburg, USA

Closing Ceremony
31/08/16 • 17:15-18:15 • Room: Davos

Closing Plenary Session hosted and chaired by Global Risk 
Forum GRF Davos

SESSION CHAIR: Walter J. AMMANN, Chairman IDRC Davos 
2016 and President GRF Davos, Davos, Switzerland

SPEAKERS:

Co-hosting IDRC Davos 2016 - On the role of trans-
disciplinary partnership and leadership in DRR
Charles STEGER
Prof. and President em. Virginia Tech, President Global Forum on 
Urban and Regional Resilience GFURR, Blacksburg USA

GRF Davos Award ceremonies
Walter J. Ammann

Announcing the Risk Award 2017
Thomas LOSTER
CEO Munich Re Foundation, Munich, Germany

The way forward - Announcing IDRC Japan 2017
Yukimoto ITO (1) & Yuichi ONO (2)
(1) Vice Mayor of the City of Sendai, Sendai, Japan
(2) Assistant Director and Professor, International Research 
Institute of Disaster Science at Tohoku University, Japan

IDRC Davos 2016 – the Chairman’s summary and 
perspective
Walter J. Ammann
Chairman IDRC Davos 2016, Davos, Switzerland

Plenary 6: Improving Country 
Risk Management II: Experiences 
with Sovereign DRR and Risk 
Financing
31/08/16 • 12:00-13:00 • Room: Davos

SESSION CHAIR:tbd

PANELLISTS:

“Title tbd.”
Esther BAUR REINECKE
Head EMEA Global Partnerships, Director Global Partnerships, 
Swiss Re Management Ltd, Zurich, Switzerland

“Title tbd.”
Sulton RAHIMOV
First Deputy Minister of Energy and Water Resources of Tajikistan, 
Dushanbe, Tajikistan

Plenary 7: Navigating Urban 
Resilience - a Social-Ecological 
Approach
31/08/16 • 15:45-17:15 • Room: Davos

Plenary Session co-hosted and chaired by University of 
Denver, Denver, USA

SESSION CHAIR: 
James Herbert WILLIAMS, Professor and Milton Morris Endowed 
Chair, Dean, Graduate School of Social Work, Denver, USA

PANELLISTS:

“Title tbd.”
Jeff JENSON
Philip D. and Eleanor G. Winn Professor for Children and Youth at 
Risk, University of Denver, USA

“Title tbd.”
Susan Kemp
Charles O. Cressey Endowed Professor at the University of 
Washington School of Social Work, Seattle, USA

“Title tbd.”
Andreas RECHKEMMER
American Humane Endowed Chair, Graduate School of Social 
Work, University of Denver, USA

“Title tbd.”
James M. SHULTZ
Founder and Director, Center for Disaster and Extreme Event 
Preparedness (DEEP Center), University of Miami School of 
Medicine, University of Miami Miller School of Medicine, Miami, 
USA



112

IDRC DAVOS 2016
Po

st
er

 S
es

si
on

s

Poster Sessions

Poster 1: Natural and Man-
Made Disasters: Potential 
Impacts, Analyses and Damage 
Assessments
29/08/16 • 12:30-13:30 • Room: Foyer I 

Relocation of Towns due to Landslides and 
Torrential Flows Hazards in Boyacá, Colombia
FONSECA, Héctor; CEBALLOS, Jenny Andrea
UNIVERSIDAD PEDAGOGICA Y TECNOLOGICA DE 
COLOMBIA, UPTC, Colombia
Presenting author: FONSECA, Héctor
hector.fonseca@uptc.edu.co
The objective of this paper is to show the results of 
investigation of the geomorphological processes that have 
constituted threat of mudflows and landslides, these events 
are considered disastrous, they have affected towns of the 

department of Boyacá in the country of Colombia, to the point 
that some of towns were relocated in the past century. Other 
towns have been affected by disastrous events historically, 
their locations are vulnerable to the threats, with difficulty 
for reduce the risk. Although these towns have no other 
alternative than territory use planning, with a high chance of 
relocation of populated centers, they did not have received the 
appropriate attention from the risk management authorities.

This evaluation is part of a geomorphological research 
project applied to modeling the territory of Boyacá, region 
located to the northeast of Colombia in South America. In 
the geomorphological research, it has prioritized inventory of 
landslides for the development of a morphodynamic map at 
scale 1:25,000. Similarly, there has been the historiography of 
events that have affected towns of the department of Boyacá 
during the twentieth century to the present.

Some research results indicate that the first overall relocation 
of a village in Boyacá dating back 1724, for the populated 
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center of Chita, because a torrential flows during a rainy 
period. However, the greatest impacts produced by the 
processes triggered by rainfall, corresponds to the period 
between the years 1933-1938, which influenced strongly 
the northeastern area of department of Boyacá, causing 
landslides and torrential flows that led to the destruction of 
at least five towns three of whom were relocated (Paz de Río, 
Sativanorte, Sativasur).

Finally, the results of this research, it is pretend to know the 
territory, understanding that geomorphological processes 
may constitute threat; when communities are established in 
the course of these processes, it increases vulnerabilities

Keywords: Hazard, risk, vulnerability, relocation, landslides

Drought-flood Variation in Arid Northwestern 
China during the past 539 Years
WAN, Jinhong
China Institute of Water Resources and Hydropower Research, 
China, People’s Republic of
Presenting author: WAN, Jinhong
roaringwan@sina.com
Drought-flood variation is sensitive to both climate change 
and human activities, and therefore serves as an excellent 
indicator to assess regional development and disaster 
prevention. Using a large of volume of various datasets, 
include local records and tree ring width series, we extracted 
19 sites’ drought-flood grades series , from 1470 AD to 2008 
AD, in the Arid Northwestern China (ANC), and reconstruct 
the Regional Comprehensive Drought-flood Index (RCDI) 
series in ANC and relevant provinces. The RCDI series 
shows that the drought is a major hazard during the past 539 
years. It is also found that the drought strike more frequently 
in the western and high altitude areas than the eastern and 
low altitude areas of ANC. The paper analyzes the fluctuation 
characteristics of the RCDI series by Empirical Mode 
Decomposition (EMD) method. The results show that the 
variations of drought-flood in ANC have seven periodic 
fluctuations which are 2.5a, 7.5a, 13.1a, 25.7a, 77.0a, and 
134.8a, respectively. The results also show that the trend of 
the regional drought severity decreased in the last 539 years.

Keywords: Drought-flood variation; Regional 
Comprehensive Drought-flood Index (RCDI) ; climate 
change; disaster prevention; Arid Northwestern China 
(ANC)

Analysis of the Flood Disaster Characteristics and 
Disaster Mechanism Caused by super Typhoon 
Rammasun in 2014
WAN, Jinhong; TAN, Xuming
China Institute of Water Resources and Hydropower Research, 
China, People’s Republic of
Presenting author: TAN, Xuming
tan.xm@iwhr.com
Typhoon is a serious destructive weather event, and the damage 
caused by typhoon is serious. Understanding characteristics 
of typhoon disasters, disaster mechanism, and social response 
have an important significance for disaster prevention and 
mitigation. Through investigation of typhoon disaster in 
Hainan province caused by super typhoon Rammasun, 

we found that the disaster lead to a big number of affected 
population and serious casualties; agriculture affected area 
and inundated area accounted for a larger share of the planting 
area. Disaster loss is serious, and agriculture loss accounted 
for a larger share. Further research shows that the building 
design standard, the infrastructure management, the ability of 
professional disaster management, the community residents’ 
disaster risk perception, the social disaster prevention 
and reduction system, the disaster prevention plan and 
regulations system should be responsible for the disaster loss. 
At last, this paper recommends that mitigation super typhoon 
disaster need do many detail works including structural 
disaster mitigation strategies (Infrastructure construction) 
and the non-structural disaster mitigation strategies (plan or 
regulations system, social participation).

Keywords: Super typhoon Rammasun; disaster assessment; 
disaster mechanism; Hainan Province; China

The Distribution of Flood Disaster Loss in China 
during 1950-2013
WAN, Jinhong; LIU, Jiangang; DENG, Jun; LI, Yunpeng
China Institute of Water Resources and Hydropower Research, 
China, People‘s Republic of
Presenting author: WAN, Jinhong
roaringwan@sina.com
It has important practical significance to study the temporal 
and spatial distribution characteristics of flood disaster 
for effective flood control and disaster reduction. Through 
analyzing the historical disaster loss data, the result show that 
the crops affected area and economic loss showed a rising 
trend, the death tolls of population showed a trend of decline 
during 1950-2013 in provincial level. In the space scale, the 
disaster loss shows the East China more than West China, and 
South China bigger than North China. Meanwhile, the flood 
disaster severity shows a decreasing trend during 1990-2013. 
And at provincial level, the annual disaster severity of the 
southern provinces of China is higher than the north area, but 
in recent years, showing a trend of South China decreasing 
and North China increasing.

Keywords: Flood disaster, Disaster loss, Spatio-temporal 
characteristics, disaster severity

Social Determinants of Mid- to Long-term Disaster 
Impacts on Health: A Systematic Review
NOMURA, Shuhei (1); PARSONS, Alexander J.Q. (2); 
HIRABAYASHI, Mayo (2); KINOSHITA, Ryo (2); LIAO, 
Yi (2); HODGSON, Susan (3)
1: Department of Epidemiology and Biostatistics, School of Public 
Health, Imperial College London, United Kingdom; 2: Department 
of Global Health Policy, Graduate School of Medicine, University 
of Tokyo, Japan; 3: MRC-PHE Centre for Environment and Health, 
Department of Epidemiology and Biostatistics, School of Public 
Health, Imperial College London, United Kingdom
Presenting author: NOMURA, Shuhei
s.nomura13@imperial.ac.uk
Disasters cause a wide range of health impacts. Although 
there remains a need to understand and improve acute 
disaster management, a stronger understanding of how health 
is affected in the medium and longer term is also required 
to inform the design and delivery of measures to manage 
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post-disaster health risks, and to guide actions taken before 
and during events which will also lead to reduction in health 
impact. Social determinants exert a powerful influence on 
different elements of risk, principally vulnerability, exposure 
and capacity, and thus, on people’s health.As disaster health 
data and research has tended to focus on the short-term health 
impacts, no systematic assessment of the social determinants 
of the mid- to long-term health impacts of disasters has 
been identified. We assessed the chronic health impacts 
of disasters and explored the potential socioeconomic 
determinants of health impact through a systematic review. 
Our findings, based on 28 studies, highlighted that regardless 
of health outcomes and event types, the influence of disasters 
on chronic heath persists beyond the initial disaster period, 
affecting people’s health for months to years. Using the 
World Health Organization’s conceptual framework for the 
social determinants of health, we identified a total of 35 
themes across the three conceptual domains (determinants 
related to the socioeconomic and political context, structural 
determinants, and intermediate determinants) as potentially 
influencing disaster impact. Investment to tackle modifiable 
underlying determinants could aid disaster risk management, 
improve medium and long-term health outcomes from 
disasters, and build community resilience.

Keywords: Social determinants of health, disaster impact, 
long-term impact, systematic review

A Disaster Complexity Tale: The South Pacific 
Origins of the Blizzard of 2016
SHULTZ, James Michael
University of Miami Miller School of Medicine, United States of 
America
Presenting author: SHULTZ, James Michael
jamesmichaelshultz@gmail.com
The Blizzard of 2016, produced blizzard conditions and 
heavy snowfall throughout the Mid-Atlantic and Northeast 
United States during January 22–24, 2016. This Category 4 
(“crippling”) nor’easter created significant human impact due 
to its passage over densely-populated coastal “megalopolises” 
extending from Washington D.C. to Boston. With snow 
depths exceeding 3 feet in some areas, the blizzard covered 
an estimated 434 thousand square miles and impacted more 
than 100 million people.

A multi-disciplinary team was assembled to review this 
storm from a complexity sciences vantage. The blizzard was 
distinguished by its dynamic, “globally-networked” risk 
landscape, a hallmark of complexity. Investigators explored 
how factors related to climate change, including record-
setting global temperatures and a powerful El Niño, ultimately 
contributed to the formation of the season’s strongest winter 
storm.

The Blizzard of 2016 was a natural hydro-meteorological 
disaster; combining elements of winter storm, nor’easter, 
blizzard, and coastal flood; that disrupted transportation and 
infrastructure for millions. The antecedent climate events 
that led to the blizzard included an explosive, thunderstorm-
generating interaction between the east-to-west migrating 
Madden-Julian Oscillation (MJO), emerging from the 
Indian Ocean, as it encountered the peak ocean temperatures 
associated with an extremely strong 2015/2016 El Niño 

Southern Oscillation (ENSO). This took place in the tropical 
Pacific Ocean, just north of American Samoa, in the vicinity 
of the equator where it intersects with the International Date 
Line. This destabilizing MJO-ENSO coaction affected the jet 
stream and set in motion a cascade of atmospheric effects that 
ultimately influenced the development of a powerful blizzard 
that occurred several weeks later and 7,000 miles (11,000 
km) away From a disaster complexity point of view, the 
Blizzard of 2016 reveals the intricate interconnections among 
weather systems worldwide and illustrates how natural and 
anthropogenic (e.g. climate change) phenomena interact to 
produce far-ranging consequences.

Keywords: El Niño, blizzard, winter storm, nor’easter, 
complexity sciences

A Complex Systems Analysis of the Lac-Mégantic 
Runaway Train Derailment
SHULTZ, James Michael
University of Miami Miller School of Medicine, United States of 
America
Presenting author: SHULTZ, James Michael
jamesmichaelshultz@gmail.com
On July 6, 2013, an unmanned runaway freight train with 
5 locomotives and 72 oil tank cars descended 11 km on a 
downhill grade, accelerating to 101 km/h as it entered the 
town of Lac-Mégantic, Quebec, Canada. Encountering a 
sharp curve, 63 tank cars derailed, ruptured, deformed, 
exploded, and burned in a 2-day conflagration. Dozens of 
buildings were razed, 2,000 persons were displaced, and 47 
citizens were killed in the raging fires. Hazardous materials 
contamination affected air and water quality and created 
an ecological catastrophe. The public health, medical, and 
psychological consequences, as well as community strengths 
and indicators of resilience were actively monitored.

A complex systems analysis of the derailment was conducted 
drawing upon multidisciplinary expertise in the areas of 
train crash engineering, public health, medical crash trauma, 
mental health and psychosocial support, disaster health, and 
complexity sciences. A synthesis of key components of the 
event was developed by blending direct on-scene response 
experience with in-depth review of investigative reports, 
news stories, and websites of agencies involved in disaster 
response and railway safety. A complexity sciences “lens” 
was applied to the analysis to connect the causal sequence to 
the public health and environmental consequences.

For this non-intentional, human-generated (anthropogenic), 
technological/transportation disaster, distinguishing features 
included a complex web of causation revealing failures of 
governance and management on the part of Transport Canada 
and the MMA Railway, unrepaired mechanical defects, a 
compounding sequence of human errors, and flagrantly 
dangerous train securement, leading to a preventable runaway 
derailment with loss of life and property, and massive 
ecological harm. Data will be presented from ongoing studies 
of the environmental, behavioral, and psychological impacts, 
and community resilience. Preliminary findings indicate that 
two-thirds of the Lac-Mégantic area population sustained 
human and/or material losses.

Keywords: transportation disaster, anthropogenic disaster, 
disaster complexity
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The Impact of Earthquakes on Water Works 
Objects and its Safety Problems.
ABIROV, Rustam Abdullaevich; AKHMEDOV, Mashrap
institute of seismic stability of structures, Uzbekistan
Presenting author: ABIROV, Rustam Abdullaevich
rustam_abirov@mail.ru
The irrigational structure, many systems of power and 
municipal infrastructure are connected with design of various 
dams and dykes. The major problem becomes increase of 
their stability, reliability and safety at operating as even their 
partial destruction can have catastrophic consequences.

After series of tectonic earthquakes at long period the 
damages are accumulated into body of structures. Moreover 
it is established, that besides earthquakes as result of natural 
seismotectonic processes, it is necessary to consider also 
anthropogenic factors – man-made earthquakes.

The next problems at providing of estimation and mitigation 
of probable disaster are raised:

• The seismic hazard assessment and safety analysis

• The stability of social and economic factors

Therefore it is necessary to take attention of safety analysis 
at all life cycle of object. The carrying out of an estimation 
of technical condition for hydro technical structures and 
corresponding actions on liquidation of damages in dams 
enables to prevent a possible destruction of water works 
objects. In this issue the analyzed damages of Uzbekistan 
dams as up to event, and damages of dams after impact of 
strong earthquakes; classified and generalized the damages 
by types of designs and the volume of dams. For identification 
of accumulation of damages non-destructive control method 
– acoustical emission are used. The vulnerability assessment 
and seismic risk mitigation measures are proposed in 
proposed work.

Keywords: earthquake, dams, safety, hazard, risk

The Temporal and Spatial Distribution of Tropical 
Cyclone Track Landfall in Oman.
AL MANJI, Suad Saud; LOVETT, Pro Jon; MITCHELL, 
Dr Gordon
university of leeds, United Kingdom
Presenting author: AL MANJI, Suad Saud
gyssam@leeds.ac.uk
Tropical cyclones (TC) are common natural disaster that cause 
considerable impacts on Oman. Overall 41 tropical cyclone 
systems made landfall in Oman during the period 1881-2014. 
They are associated with extreme winds, storm surges and 
major flash floods that have caused loss of life and substantial 
damage to infrastructure. Tropical cyclones affect the coastal 
area from Muscat in northern Oman to Salalah in the south. 
Identification of high risk areas has received considerable 
attention from the institutions in Oman. The focus of this 
study is understanding the spatiotemporal distribution of 
cyclone landfall in Oman to identify the high risk areas.

Two statistical methods are used to understand the 
spatiotemporal distribution of the tracks. Kernel Density 
Estimation (KDE) is used to calculate the density distribution 
of the cyclones by season and months. While Linear 
Directional Mean (LDM) used to identify the linear trend of 

the tracks (i.e. the mean angular direction of the storm).

This study found that in the pre-monsoon, cyclones generally 
tend to originate in the south of the region during May and 
move northward in June. In the post monsoon, cyclones 
tend to originate in the north during September, moving 
progressively southward in October and November. These 
results reveal a series of general and broadly predictable 
spatiotemporal patterns, though individual events may 
deviate from these trends.

Keywords: Oman, Tropical cyclone, KDE, LDM, Spatio-
temporal

The Policies of Seismic Risk Management: Case 
of the Protected Areas of Dellys and Tenes Cities, 
Algeria
SEHILI, Farida
Ferhat Abbas University, Algeria
Presenting author: SEHILI, Farida
sehilifarida@gmail.com
The greater part of urban heritage, especially of the medium 
and small Algerian cities, is subject to a major seismic risk. 
The probability of a happening earthquake is strong, and the 
territories vulnerability is great.

Legislative procedures are implemented to support urban 
heritage and managing natural disasters. In fact, the Permanent 
Plan of Safeguard and Enhancement of Saved Sectors 
(PPSMVSS) as an instrument of protection, preservation 
and enhancement of this heritage, in its content, does not 
guide decision makers on how to manage the vulnerability of 
preserved areas from the earthquake.

After the disaster of the earthquake that hit the Algerian 
Centre (wilayah of Boumerdes) in 2003. A legislative 
framework was created while other texts have been adapted. 
Emergency measures operations are launched to preserve the 
under-threat monuments and protected areas.

Saved sectors of Dellys, in the wilaya of Boumerdes and 
Ténès in the wilayah of Chlef are at all times subject to 
seismic risk.

This article presents a comparative study of two PPSMVSS 
Dellys and Ténès and the management of the vulnerability 
of their two safeguarded areas. As a first result of this study 
the setting up of indicators to be taken into account in the 
development of plans for the protection and management of 
conservation areas.

Keywords: Safeguarded Sector PPSMVSS, catastrophe, 
seismic risk, management.

Climate Change Effects on Precipitation Extremes 
in Central Europe
KYSELY, Jan; RULFOVA, Zuzana; BERANOVA, Romana; 
GAAL, Ladislav
Institute of Atmospheric Physics CAS, Czech Republic
Presenting author: KYSELY, Jan
kysely@ufa.cas.cz
Precipitation extremes are associated with large negative 
effects on environment and human society due to floods, 
landslides, and other hazards. There is also growing evidence 
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that the hydrological cycle, including heavy precipitation, 
is affected by climate change. Many studies have dealt with 
evaluation of precipitation extremes in regional climate models 
(RCMs) and their projected changes for the 21st century, 
but relatively little attention has been given to differences 
between scenarios for i) sub-daily and multi-day precipitation 
extremes, and (ii) convective (sub-grid) and stratiform (large-
scale) precipitation. While extreme convective (sub-daily) 
events are associated with flash floods, heavy stratiform (often 
multi-day) precipitation may trigger regional floods affecting 
large areas. We analyse projected changes of precipitation 
characteristics and extremes in Central Europe for the late 
21st century (2071–2100) in ensembles of RCM simulations 
from ENSEMBLES and EURO-CORDEX projects. We 
find increases in heavy precipitation and extremes in both 
winter and summer, in the latter case in spite of pronounced 
drying (declines of seasonal precipitation) in most RCMs. 
Both convective and large-scale precipitation amounts tend 
to increase in all seasons except summer when large-scale 
precipitation amounts decrease. Extreme precipitation is 
projected to increase for both convective and large-scale 
precipitation. The changes of precipitation characteristics 
are more pronounced in simulations driven by the high 
concentration RCP8.5 scenario, with a larger increase of 
temperature, and they are larger for precipitation with higher 
intensity. Increasing proportion of convective precipitation 
in summer and generally increasing intensity of precipitation 
may have important consequences, e.g. for soil erosion, 
replenishment of soil moisture, and occurrence of flash floods 
and droughts.

Keywords: climate change, extreme events, precipitation, 
climate models, scenarios

Earthquake-Related Damage of Ecuador
ALARCON, Patricia (1); BELTRAN, Jose (2); OSORNIO, 
Edgar (3); ESPINOZA, Antonio (4)
1: Structures Laboratory, Civil Engineering,University of 
Michoacán, Mexico; 2: Research Risk Institute, INIGER, Mexico; 
3: University of Michoacán, México; 4: University of Michoacán, 
México
Presenting author: ALARCON, Patricia
riskplanet@gmail.com
On April 16, 2016, a M7.8 earthquake, offshore of the west 
coast northern Ecuador, according with USGS, occurred 
as a result of shallow thrust faulting on or near the plate 
boundary between the Nazca and South America plates. The 
location and mechanism of the earthquake are consistent 
with slip in then primary plate boundary interface or mega-
thrust, between these two major plates. The processes of 
the assessment of damage were implemented by groups 
with internal experts and with external experts (consultants, 
professors, stakeholders of ONGs). The vulnerability of 
Ecuador buildings has been demonstrated, these include the 
non-engineered constructions and also many “engineered” 
buildings. The vulnerability of public infrastructure and 
the hospitals, has been evaluated. Now the priority is to 
strength the emergency response involving people and the 
development of a recovery plan. In this paper the earthquake-
related damage are presented.

Keywords: Earthqueake, damage, structure, seismic

Water Filled Pores as Related to Water Storage and 
Hydraulic Conductivity in Agricultural Soils of the 
Nile Delta
AMER, Abdelmonem Mohamed Ahmed
Faculty of Agriculture, Menoufia University, Shebin El-Kom, Egypt
Presenting author: AMER, Abdelmonem Mohamed Ahmed
amer_abdel@hotmail.com
Methods for reducing runoff losses described so far all involve 
water storage in the soil. The dynamic of soil moisture in 
plant-root zone can be studied through water storage, moisture 
conductivity, intrinsic permeability, and movement into the 
soil pore spaces. The volume of pore-space, size, shape, type 
and continuity of pores and distribution in soil are important 
characteristics related to the storage, conductivity and 
movement of water and gases. However, both soil texture and 
soil structure have a great influence on pore-size distribution 
which is the basic when dealing with the problems of soil 
water management, development of plant root system, flow 
and retention of heat and in investigations of soil strength. 
The movement of water by gravitational forces in the natural 
soils occurs principally through the non-capillary pores (i.e. 
rapidly drained pores), while the other movements occur 
in the capillaries that can be classified into coarse and fine 
capillary pores. The purpose of this study is to develop 
equations to describe and estimate the unsaturated hydraulic 
conductivity in relation to soil pore size classes that occupied 
with the available water in the soil root zone, where the 
unsaturated condition of soil water is a major state in nature 
after irrigation process or rain fall. Three alluvial clay soil 
profiles differing in their clay proportion and salinity were 
taken from the farm of Faculty of Agriculture, Shebin El-
Kom, and from Epshan and El-Khamsein, Kafr El-Sheikh (at 
Nile Delta) respectively. The soils were used for application 
of the derived equations, and to develop the concepts, based 
on water retention curve, saturated hydraulic conductivity 
and the pore size function measured from undisturbed cores. 
Data showed the applicability of the suggested equations for 
calculating unsaturated hydraulic conductivity in the soil 
pores even for high clay soils.

Keywords: wáter storage, hydraulic conductivity, 
permeability, drainable and capillary pores, agricultural 
soils

Impact of Drought on Archaeological Buildings, 
Case Study: 33 Pol, Isfahan
ROD, Amir F.; AGHEBATI, Niloofar; FARAJOLLAHI 
ROD, Koushan
Tarbiat Modares University, Iran, Islamic Republic of
Presenting author: AGHEBATI, Niloofar
aghebatiniloofar@yahoo.com
Climate change has now emerged as one of the most serious 
threats impacting on the conservation of archaeological 
buildings. Protecting and managing World Heritage sites in 
a sustainable and effective manner is a shared responsibility. 
Therefore, there is a need to publicize all available information

As a result of recent periods of drought, subsoil with a 
significant clay component have been subject to shrinking as 
they dry out. Where buildings are supported on such soils 
(also known as reactive soils) they will tend to settle unevenly 
as shrinkage takes place. This often leads to cracking in 
brickwork and stonework. Conversely after periods of rain 
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the dry clay will tend to swell. This tends to lift buildings 
(also called heave). Again this can be uneven and can cause 
cracking in different places to the shrinkage cracking. In 
some cases the shrink and swell cycles will simply open and 
close cracks.

There are several measures that can be taken to reduce the 
amount of movement and damage. Some measures include 
remedial works to drainage, site grading, moisture control 
by paving or buried membranes, crack reinforcing, wall 
jointing, tree removal and in some cases underpinning. 
Reactivity refers to the tendency for the clay soil beneath the 
footings to shrink and swell with changes in moisture content 
which can lift and lower the building. In this research the 
effect of drought on 33 Pol as a heritage bridge in Isfahan is 
investigated.

Keywords: drought, heritage buildings, moisture, crack, 
shrinkage

Flood Damages and Disaster Risk Reduction 
Strategies in Iran, the Case of Golestan Province
GHAZI, Iran; MOSADEGHI, Adel
Shakhes Pajouh Engineering and Research Institute of  Natural 
Hazards  Isfahan - Iran, Iran, Islamic Republic of
Presenting author: GHAZI, Iran
Iranghazi20@gmail.com
Natural hazards and their disasters have been affecting Iran 
for many years. The contrasting natural hazards such as 
floods and droughts have had chronic impacts on Iran of 
which the floods of the Province of Golestan located in the 
extreme southeastern part of the Caspian Sea are the obvious 
examples.

The findings of this research show:

• Severe fluctuations of the discharge of Tehran and Golestan 
rivers due to sudden and severe rainfall especially in hot 
weather, and land use change in river upstream are the major 
causes of people surprise during the flood occurrence and 
abundant damage.

• Most damages of flood in Golestan are related to the Gorgan 
River from 2001 to 2004.

• The strategies adopted in this study, including structural 
and non-structural integrated researches, development of 
early warning systems, modification of riverbeds and public 
education can be effective in reducing the damages due to the 
flood in the region.

Keywords: Flood, DRR, Strategies, Golestan Province, 
Natural Hazard

Disaster Risk Reduction of World Heritage Sites of 
Iran, the case of Persepolis and Naghshe-e Rustam 
Sites
GHAZI, Iran (1); REZAEI MONFARED, Masoud (2); 
TALEBIAN, Mohammad hassan (3)
1: Shakhes Pajouh Engineering and Research Institute of  Natural 
Hazards  Isfahan - Iran, Iran, Islamic Republic of; 2: The head 
of the department of Persepolis World  Heritage and Naghshe –e 
Rustam Sites; 3: Culural Heritage Organization, Tehran, Iran
Presenting author: GHAZI, Iran
fmokhtari158@gmail.com

Geological and geotechnical hazards such as landslides, 
earthquakes, floods and drought threaten numerous cultural 
heritage sites around the world (Gizzi, 2008)

Persepolis world heritage and Naghshe-e Rustam sites which 
are among the significant legacies of Iran are the obvious 
examples. These historical monuments have remained from 
Achaemenid period (530-330 B.C). The sites are located in 
the Marvdasht plain of the province of Fars , south eastern 
part of Iran. Integrated disaster risk reduction research in 
these areas is one of the most fundamental prerequisite to the 
introduction of any disaster risk reduction policy.

A recent hydrological study indicates that more than 20 
meters of the earth’s crust layers have been subsided due to 
drought and extensive digging of water wells and also over 
extraction of water have resulted in the creation of long deep 
cracks on the nearby surface layers detected for the first time 
in 2012.

In this paper, the authors through the deployment of reliable 
documents as well as field observations, present an evidence-
based description of the issues and recommend some 
practical strategies to eliminate underlying causes of disaster 
risks such as drought, excessive ground water withdrawal and 
inefficient irrigated agricultural system of the plain.

Keywords: Disaster, Risk, Reduction, Persepolis, Naghshe – 
e Rustam

Estimation of Occurence and Intensity of 
Extreme Convective Events Based on Large Scale 
Atmospheric Parameters
ULBRICH, Sven (1); BROCKLEHURST, Aidan (2); 
GEORGIADIS, Alexandros (2); PINTO, Joaquim (1)
1: University of Cologne, Germany; 2: Aon Benfield Impact 
Forecasting, United Kingdom
Presenting author: GEORGIADIS, Alexandros
alexandros.georgiadis@aonbenfield.com
Convective extreme events are responsible for a large number 
of losses across Europe. This is caused by lightning, extreme 
precipitation associated with flash floods, gusts, or hail. Along 
with potential for severe and highly localised economic 
losses, these events also pose a risk to life and infrastructure.

For the development of a reliable stochastic model of these 
risks, a problem is that many convective storms are not 
recorded in the insurance data. They often hit uninhabited 
areas without insured properties or motor vehicles. An 
alternative means to detect convective storms is through the 
use of remote sensing data. In order to use an atmospheric 
model for an estimation of risk, these intensity distributions 
must me related to large scale atmospheric parameters. 
A regression model is developed to estimate the regional 
rainfall distribution from large scale conditions (atmospheric 
stability and humidity). Furthermore, this model takes into 
account the influence of nearby surface fronts (in particular 
cold fronts). This model can then be applied to climate model 
data to reduce uncertainties and to construct a catastrophe 
model.
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In future work, the model will be adjusted to estimate hail 
events and to develop a probabilistic catastrophe model to 
assess the associated risks as they attempt to answer key 
questions such as: Which locations are most at threat? or, 
What is the worst case scenario?

Aon Benfield’s Summer Storm catastrophe model, due for 
release in 2017, is the product of an on-going collaboration 
between the University of Cologne and Impact Forecasting, 
Aon Benfield’s catastrophe model development team.

Keywords: Catastrophe, Convection, Hail, Storm, 
ReInsurance

Emergency Situation and the People with Chronic 
Diseases
BATHAEE, Reza; EHGHAGHI, Sina; ASADPOUR, 
Marjan
INDM Conference, Iran, Islamic Republic of
Presenting author: BATHAEE, Reza
reza_bathaee@yahoo.com
With a strong earthquake in megacities in Western Asian 
countries (cities such as Tehran, Kabul, and Karachi), a 
significant number of existing houses in old urban fabrics 
will collapse and their residents will be injured and trapped 
under ruins and wreckage. In such a situation, the search 
and rescue operation will take countless hours. Therefore, 
the first priority is the rescue and triage of those with severe 
injuries. In such situations, a fraction of injured individuals 
are people who suffer from chronic diseases such as those 
with diabetes in particular type 1, epilepsy, or need to be 
dialysed. These groups of impacted population will have no 
access to their regular medical care or to the hospital on the 
first days after an earthquake. Therefore, they will encounter 
more severe conditions in comparison to the ordinary injured 
as they may not have access to their special medicine such as 
insulin or prescribed medications. In emergency situations, 
there is normally no understanding for the people with 
diseases. Emergency responders may not have the necessary 
information about the impacted population with special 
needs.

A number of solutions and recommendations have been 
proposed by emergency managers to resolve these issues. In 
particular, it has been recommended that people with chronic 
diseases should be active and plan their medical needs in 
advance. There are many ways for keeping their prescriptions 
and medicine in various places at home, with a neighbour 
in the neighbourhood. In this paper we propose to build a 
network which consists of a group of members with diseases 
in different cities or towns. One of the responsibilities of this 
group will be to support the affected members in disaster 
impacted areas by providing medical solutions to them. 
The most important issue for the patients is to understand 
through friends, partners and families. The network knows 
the needs of their members and the type of help they may 
need in these situations. People with such medical needs 
should become a member of these networks and share their 
medical needs. Their denial of their situation may lead them 
to unconsciousness or even death.

Keywords: Disaster situation, Special needs population, 
Diabetes type 1& 2, epilepsy, dialyze

Understanding Risk for Developing a National Plan 
for Disaster Risk Reduction
OKTAY, Fuat (1); BALCILAR, Mehmet (2); KURADA, 
Betül (3)
1: Disaster and Emergency Management Authority, Turkey; 2: 
Eastern Mediterranean University, Famagusta, Mersin, Turkey; 
3: Planning and Mitigation Department,Disaster and Emergency 
Management Authority AFAD, Turkey
Presenting author: KURADA, Betül
betul.kurada@afad.gov.tr
In terms of natural disaster risk level, Turkey ranks as 107th 
in the world among 171 countries according to the World Risk 
Index (WRI) of 2015 with a WRI value of 5.37. According to 
the World Bank’s World Development Indicators, Turkey was 
the 18th largest economy of the world in 2014 among 195 
countries with a GDP of 792.5 billion US dollars. In terms of 
population, it also the 19th largest country in 2019 among 205 
countries, with a population of 79.6 million. Unfortunately, 
a significant gap exists between the WRI ranking of Turkey 
relative to its world ranking both in terms of population and 
GDP. This unmatched ranking makes Turkey as one of those 
countries having large population and economy exposed a 
large number of disasters.

This paper focuses on understanding disaster risk at national 
level for Tukey. This paper introduces, hazard, exposure, 
vulnerability measures indicators are calculated at various 
administrative levels. Risk evaluation is carried in local levels 
with risk indicators for various dimensions. These indicators 
are than aggregated into first city and later to province levels. 
TARAP, then, establishes short-, medium-, and long-term 
plans jointly with all relevant bodies. All plans plans are 
coordinated and monitored by a national level board under 
the coordination of AFAD.

This study will first explain the system AFAD developed 
for evaluating hazards, vulnerabilities and risks, which are 
all measured at local levels based on standardized measures. 
Second, we develop indicators of hazard, exposure, and 
vulnerability, resilience capacity and show how this are used 
for planning. Third, we show how these risk measures are used 
in the national disaster risk plans for prioritizing activities 
and resource allocation. Finally, the paper also discusses how 
does the monitoring of the DRR activities work based on the 
standardized indicators.

Keywords: Disaster Risk Reduction, Risk Indicator, DRR 
Plan
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Poster 2: Communication and 
Outreach DRR: Community-
Based Actions and Best Practices
29/08/16 • 12:30-13:30 • Room: Foyer I

Organizational Learning from Disastrous Events: 
A Case Study of a Multi-Utility Company Learning 
through the 2012 Northern Italy Earthquakes
ZHOU, Shanshan; BATTAGLIA, Massimo
Scuola Superiore Sant’Anna, Italy
Presenting author: ZHOU, Shanshan
shanshanzhou89@gmail.com
The case of the multi-utility company AIMAG handled it’s 
interruptions generated by the Northern Italy Earthquakes 
in 2012 provides a starting point for our exploration of how 
an organization can learn from interruptions. On May 20 
and May 29, 2012, two major earthquakes of 5.9 and 5.8 
magnitude each hit Emilia Romagna region. AIMAG provides 
water, gas, waste management and public illumination to 
the area. It had no business continuity plan and earthquake 
was considered a rare event therefore was never taken into 
consideration by the management. With the effort of AIMAG 
and its external parties, it manged the interruptions in an 
impressive speed and restarted it’s service rapidly after the 
earthquakes. We are curious to know why they were able 
to manage the interruptions and how they managed the 
interruption. To answer these questions, we conducted an 
case study grounded in 11 interviews with top managers and 
important external stakeholders. We also collected archival 
material about AIMAG and earthquakes to triangulate the 
data.

We find that AIMAG is able to learn through rare events. It 
applied the knowledge learnt from previous emergencies into 
managing the interruption caused by the earthquakes. AIMAG 
was able to generate knowledge during the interruptions, 
retain it, transfer and apply it to the interruptions occurred 
after the earthquakes. AIMAG is capable to do so because 
it has particular environment context and organization 
context. AIMAG has almost all local employees with very 
low turnover rate. Working for AIMAG means working for 
their territory and their homes. AIMAG has a functional 
and flexible organization structure which allows employees 
to make autonomous decision during the interruptions. 
As a company of public ownership which provides utility, 
AIMAG has good relationship and natural ties with local 
entities. Therefore they are more willing to both receive and 
give help.

Keywords: organizational learning, business continuity, 
knowledge creation, knowledge retention, local community

Implementation of Hygiene Monitoring at Shelters 
on NepalQuake: 1 Year Follow-up for Improvement
KANBARA, Sakiko (1); JOSHI, Archana (2); POKHAREL, 
Tara (3); SHARMA, Chandrakara (3); PANDEY, Apsara (3); 
MIYAGAWA, Shoko (4); NGATU, Roger (1); LEE, Hyonju 
(1); NOJIMA, Sayumi (1)
1: University of Kochi, Japan; 2: Okayama Prefectural University; 
3: Nursing Association of Nepal; 4: Keio University

Presenting author: KANBARA, Sakiko
kanbara@cc.u-kochi.ac.jp
For disaster risk reduction, critical attention should be paid 
to hygiene control in shelters to maintain minimum health 
safety level. For that, one of challenges for health responders 
is data collection to generate reasonable information that can 
be used in predicting whether something is likely to lead to an 
outbreak in communicable diseases.

It is used an action research to investigate and report on 
the process of change to improve and implement the life 
environment assessment by local Nepalese nursing workforce 
and the sharing of collected health information through real 
time communication with governmental and international 
relief agencies.

The monitoring of community health status in disaster-
affected districts is conducted by local nurses who were 
trained in Kathmandu on the utilization of the toolkit and 
dispatched in 26 camps in eight affected districts for four 
months: Kathmandu, Gorkha, Dolakha, Sindhupalchok, 
Nuwakot, Rasuwa, Bhaktapur and Laltipur. Through 
engaging practitioners in research, care improved, the quality 
of reporting changed, nurses response flexibly and nursing 
association was provided with information. This study 
showed that identifying shared information and engaging 
domestic community nurses and stakeholders in practical 
activity to achieve this goal can bring about sustained 
community health improvement. The government and donor 
who supported and guided the study as partners now have 
a basis to apply the results reconstruction. They are closer 
to their goals of consolidating data into one databases that 
can be analyzed automatically, which provides the capacity to 
monitor the surveillance system. Meanwhile, this study show 
that need for domestic health professionals like community 
health nurses to take urgent steps to make intelligence from 
information and develop a sustainable network as social 
capital to ensure that no one is left behind in disaster risk 
reduction.

Keywords: Nursing, Communicable diseases, monitoring, 
evacuation

Citizen activity in Water Monitoring ─ How to 
Boost it
ZUCIKA, Aija (1); VALTONEN, Tuomas (2); 
PAAVOLAINEN, Anne (2); VUORELA, Samu (2); 
LEHTINEN, Lilli (2)
1: Latvian Environmental Investment Fund, Latvia; 2: University 
of Turku
Presenting author: ZUCIKA, Aija
aija.zucika@lvif.gov.lv
Environmental information gathering is costly, labour 
intensive and time consuming. In order to make good 
decisions for environment, citizens and businesses, we need 
to have the right information. With wide scale data gathering, 
information could be provided to all parties interested 
in gaining from this knowledge. But for wide scale data 
gathering, active citizens are needed.

Private Citizens are more and more interested in their own 
living environment, and the interest towards monitoring with 
the latest sensor technologies can be seen in lifestyle and 
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consumer choices both in healthcare and environmental field. 
Continuous monitoring among regular citizens is a rising 
trend especially considering human body

In the FP7 funded BalticFlows project, two surveys were 
conducted: “Water Monitoring Via Citizen Activity”, to 
people of various ages and educational backgrounds amongst 
appropriate target groups within the regions of Hamburg, 
Tallinn, Turku, Uppsala and Riga. The first survey explored 
their willingness to install and maintain a small water quality 
monitoring device. The second survey, amongst the same 
target groups and especially the active users of social media, 
explored whether sensor technology is seen as a useful 
means of creating self-published content, or whether manual 
creation is more preferable.

To balance the needs of the monitoring programme, 
researchers, regional authorities and the active citizens 
participating in the monitoring process, it is seen important 
to cooperate with all of the stakeholders, and pay attention to 
the needs and requests of the active citizens. The survey gave 
answers about how and when would the active citizen like to 
contribute.

Environmental monitoring is one of the most suitable and 
used forms of citizen science. Based on the mutual mentoring 
and identified best practices, as well as future goals, the 
consortium conducted a list of items to be considered, when 
setting up environmental monitoring programmes, where 
active citizens can participate.

Keywords: Citizen science; citizen activity, water 
monitoring, sensor technologies, environmental information

Syrian Population Movements and Camp 
Management with Together Vulnerable Groups
VURAL, Cem
Prime Ministry Disaster and Emergency Management 
Presidency(AFAD), Turkey
Presenting author: VURAL, Cem
cem.vural@afad.gov.tr
Today, the number of refugees and displaced people who are 
in need has reached over 50 million, the highest point since 
the World War II. There is an immediate need for peace and 
stability; however the present conditions in the world cannot 
even meet basic needs of displaced refugees. The Syrian 
crisis becomes one of the worst humanitarian crises. Conflicts 
in Syria which started in March 2011 forced many Syrians to 
leave their homes. Due to the humanitarian situation in Syria:

• Over 250 thousand people have lost their lives and 1 million 
people have been injured

• 13.5 million people need urgent humanitarian assistance

• 6.6 million people have been internally displaced, and 
another 4.7 million people have been forced to migrate to 
other countries

In Turkey, there are 274,060 Syrians residing in 26 camps 
in 10 provinces close to Syrian border and 2,414,626 
Syrians outside the camps which makes a total of 2,688,686 
registered Syrians. By AFAD’s (Prime Ministry Disaster and 
Emergency Management Presidency) coordination; food, 
health, education, social, psycho-social services, spare time 
activities, and security are provided, and other humanitarian 

needs are met. Turkey is using every means available to 
provide humanitarian conditions for Syrians. Vulnerable 
groups in camps (women, children, youth etc.) can participate 
camp management by way of woman committees, the 
representatives of neighborhood, child and youth committees 
and community leaders.

In my poster I will try to explain Syrian population movement 
to Turkey, the services which be proved to Syrian people in 
TPCs and camp management system with together vulnerable 
people which is very critical to reduce social risk and tension 
between people and increase social inclusion in camp.

Keywords: Syrian Crisis, Camp Management, Social 
Inclusion, Vulnerable Groups

Determinants of Community Recovery in the 
Aftermath of Moore Tornado
NEJAT, ALI; JAMALI, Mehdi
Texas Tech University, United States of America
Presenting author: NEJAT, ALI
ali.nejat@ttu.edu
Natural disasters such as hurricanes and tornadoes impose 
considerable changes on the lives of their victims. Restoring 
the life of affected individuals into normal conditions is the 
topic of many recent research studies in the disaster recovery 
literature. Since disasters affect a wide range of inherently 
interconnected aspects of life such as work, health, family, 
etc, finding the optimum policy to revert these parameters 
into normal is an enigmatic dilemma. As the first step toward 
solving this dilemma we need to recognize the factors that 
are more important for recovery of the survivors. Although 
identifying these priorities is an indispensable step for crafting 
efficient polices, there is just a few research studies on this 
necessary stage. On the other hand, latent class analysis 
is one of the best methods in social sciences to categorize 
individuals into separate classes based on their preferences. 
Hence, the goal of this research is to explore the aspects of 
life which are deemed to be important for individuals and 
categorized them into separate classes through the use of latent 
classes. To explore community’s concerns/priorities in the 
aftermath of Moore tornado, we performed a data collection 
in the Fall and Spring of 2015-2016. The result revealed 
the existence of five latent classes, each corresponding to a 
certain demographic and socioeconomic group. These classes 
were then associated with several covariates through the use 
of Latent Class Regression and were used as an example of a 
decision support tool for a hypothetical scenario to be used by 
policyholders for predicting recovery trends by incorporating 
recovery concerns of the community.

Keywords: Moore Tornado, Disaster Recovery, Latent Class 
Analysis

Lifesaving Media Initiative to Enhance the 
Quantity and Quality of Media Presence in DRR
MEMARI, Simin; HOSSEINI, Mohammad
Keyfiat Sazan, Iran, Islamic Republic of
Presenting author: MEMARI, Simin
simin_memari@yahoo.com
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Although world media is very much interested in covering 
news of natural disasters like floods and earthquakes, it is 
also very keen to evade addressing the topic of preventing 
and mitigating the risks of natural events; And all this when 
mankind, to coexist with natural disasters which come in 
many types and forms and are actually on the escalation, 
require a global awareness that certainly cannot be realized 
without the participation of the media.

The following article, based on my own academic research 
for Master’s Degree level in Communication Sciences, raises 
this question that “How can we encourage the media to 
support risk management programs?”

I came to this conclusion that world history is full of recorded 
incidents which show clearly that crisis and disasters have 
been structure-building and structure-shaping; meaning 
that usually after the occurrences of natural or man-made 
disasters, there have been always been attempts aimed at 
ratifying regulations and establishing strategic programs.

The outcomes of this study offer a solution to the current 
declining sensitivity of the media due to constant occurrence 
of natural disasters, in form of the proposal for establishing a 
“Global Movement of Life-Saving Media”.

World media is more interested and motivated to cover 
topics which: (1) Is attractive to the public in general and (2) 
Is considered important by media owners or their financial 
sponsors. The topic of disaster risk reduction is not that 
colorful in either of them.

This global movement is aiming to highlight these aspects and 
proposes a model with 10 decisive steps for its realization. To 
monitor the effectiveness of this campaign, we can assess the 
shift in focus of the media from the topic of natural disasters 
at the time of occurrence, to the time before the occurrence 
and disaster risk reduction programs, as control factors.

Keywords: Media, Lifesaving, Disaster Risk Reduction, 
Global Movement

Toward Disaster-Resilient Urbans: How to Increase 
Community Resilience by Planning a Sustainable 
Water Infrastructure in High-Risk Areas
ALAVI, Seyed mohsen (1); KARIMI, Asadallah (2); 
MASOUD, Mohammad (1)
1: Art University of Isfahan, Iran; 2: University of Isfahan, Iran
Presenting author: KARIMI, Asadallah
golp_golp2003@yahoo.com
Urban infrastructures are essential parts of a sustainable city. 
Resilient urban infrastructures such as water system and 
electric power network are highly vulnerable and vital for 
reducing the social and economic impacts of earthquakes, 
especially in metropolitan areas.

The purpose of this article is to promote a practical approach 
to increase the water infrastructure seismic resilience toward 
a sustainable community. This paper develops a practical 
framework for analyzing the most important factors that 
impact the resilience of the community and urban systems 
when the earthquake occurred. Recent earthquakes in Iran 
caused thousands of human casualties and in some cases like 
Bam an urban area destroyed completely. Current disasters 
alarm governments and academic institutions to implement 

practical plans for highly populated urban areas like Tehran 
with 12 million inhabitants. Tehran is the greatest urban area 
in Iran, which located on active faults and despite the high 
seismicity, this city entered a period of rapid intensification 
since the 1990s. This paper analyzed the district 2 of 
Tehran as a high-risk area to understand the community 
resiliency. In this study, most probable earthquake scenarios 
were chosen to evaluate the social and built environment 
impacts of it. Furthermore, Geographic information system 
(GIS) technology was used to analyze the existing lifeline 
systems and visualizing its vulnerability in high-risk zones of 
Tehran. Additionally, the system failure rate was calculated 
and analyzed to understand the community vulnerability. 
The results of this research indicate that urban lifelines 
have significantly influenced the community resiliency. 
Furthermore, this paper offers suggestions for future urban 
development in high-risk areas.

Keywords: resilience, infrastructure systems, urban 
planning, disaster management, lifelines

The Role of Children in Disaster Risk Reduction
MOHAMMADINIA, Leila (1,2); KHORASANI-
ZAVAREH, Davoud (3,4); ARDALAN, Ali (1,5)
1: Department of Disaster Public Health, School of Public 
Health, Tehran University of Medical Sciences, Tehran, Iran; 2: 
Health Human Resource Research Center, School of Management 
&Information Sciences, Shiraz University of Medical Sciences, 
Shiraz, Iran; 3: Department of Health in Disaster and Emergency, 
School of HSE, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran; 4: Department of Clinical Science and Education, 
Södersjukhuset, Karolinska Institute, Stockholm, Sweden; 5: 
Harvard Humanitarian Initiative, Harvard University, Cambridge, 
MA, USA
Presenting author: MOHAMMADINIA, Leila
Leyla.mohammadinia@gmail.com
Children are a major group who are affected by natural and 
man-made disasters in the word. So, children as vulnerable 
group should be considered in disaster risk reduction policies. 
The main objective of this study is being attention to children 
in disaster situations by positivism approach that would be 
child capacity in disaster risk reduction.

This is a qualitative study design focusing on the positive 
role of children in disasters and disaster risk reduction. 
Several peer review group discussions had been done by 
national and international experts. Major related databases 
were evaluated to make evidence base documents and assess 
if the hypothesis −children have capacity that should be 
consider in disaster risk reduction− is worth to be consider or 
not. Principle investigators had participated at international 
conferences and meeting to find the key person for the 
question. PI had contacted with experts in the field of child, 
disaster and disaster risk reduction by face-to-face interviews 
at international conferences and also Skype interviews had 
been held and followed by emails to extract data according 
the study aim. Furthermore, contextual analysis was used for 
data synthesis.

In this new approach it is believed that children have potential 
capacity instead of vulnerability. Accordingly, children ability 
should be recognized to improve risk reduction programs in 
the community and in this way decrease the consequence of 
disasters on children health and their happiness. Up to now, 
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because of less at tensions to child capacity in disaster risk 
reduction schedule’s ; it is necessary that policy makers 
concentrate on further concentrations regarding to how they 
use the children potential capacity for both natural and man-
made events.

Keywords: hypothesis-children, contextual analysis, 
evidence base documents

Poster 3: Disaster Toolbox: 
Models, Frameworks and 
Indicators
30/08/16 • 12:30-13:30 • Room: Foyer I

Simple Probability Estimation of Drought Losses in 
China Based on Observed Events and Simulated/
Projected SPI
FISCHER, Thomas (1,2,3); JIANG, Tong (1,3); SU, Buda 
(1,3); ZHAI, Jianqing (1,3)
1: National Climate Center, China Meteorological Adminsitration, 
Beijing 100081, China; 2: Department of Geosciences, Eberhard 
Karls University, Tübingen, Germany; 3: Collaborative Innovation 
Center on Forecast and Evaluation of Meteorological Disasters/
School of Remote Sensing, NUIST, Nanjing 210044, China
Presenting author: FISCHER, Thomas
thomas.fischer.geo@gmx.de
In this study, we use a rather simple method to estimate 
the probability of losses from meteorological droughts in 
China by using observed and simulated/projected drought 
data. The data are based on the Standardized Precipitation 
Index (SPI), which has been calculated from observed 
monthly precipitation data for the period 1961–2014 and 
from simulated/projected precipitation data for the period 
1950-2100. The SPI time series are assessed on their monthly 
intensity and the area of drought occurrence. The projected 
data and further results are validated on observed past events 
and annual loss information. Based on the spatial-temporal 
information of SPI intensities, the probability empirical and 
simulated time series are calculated. The final results include 
estimated return periods for drought intensities and economic 
drought losses, which are presented for the probable average 
annual losses and probable maximum event losses from 
meteorological droughts in China.

Keywords: Drought, Probability, Observation, Simulation, 
China

Vulnerability Indices for Disaster and Emergency 
Response (VIDER)
BECCARI, Benjamin
REM Programme, UME School, IUSS Pavia, Italy
Presenting author: BECCARI, Benjamin
benjamin.beccari@iusspavia.it
This poster demonstrates a ‘proof of concept’ set of four 
disaster vulnerability indices that are targeted towards 
the needs of emergency planners and incorporate robust 
estimates of uncertainty. The concepts for these indices were 
selected based on their relevance to emergency planners: lack 
of evacuation capability, lack of communication capability, 
lack of damage control capability, and lack of preparedness 
capability.

These indices were trialed for the Australian state of New 
South Wales using data from the 2011 Australian Census on 
the smallest areal unit. Base variables were selected based on 
their availability and empirical evidence for their relationship 
with the concepts or strong theoretical connection. To construct 
the indices a Monte Carlo simulation was implemented that 
utilised base data modelled as random normal variables and 
a range of common composite index construction choices. 
A custom metric of uncertainty was developed based on the 
simulation. Results for each index are reported and mapped as 
quintiles and the relationships between them were analysed, 
including on a spatial basis. Analysis of the results indicates 
that these more targeted indices may provide more useful 
information to emergency planners over a single index of 
social vulnerability. The study also finds large uncertainties 
in the results, suggesting that end users should interpret 
the results of composite indicators, especially where they 
don’t come with estimates of uncertainty, with caution. The 
highest and lowest quintiles exhibited the lowest uncertainty 
indicating higher performance in identifying the most and 
least vulnerable areas. Further work is required to better 
account for uncertainty and variability in base demographic 
data, especially where that relates to the use of older data 
sources to predict present vulnerabilities.

Keywords: disaster planning, indicators, indices, emergency 
response

IRGC Resource Guide on Resilience
FLORIN, Marie-Valentine (1); LINKOV, Igor (2)
1: EPFL, Switzerland; 2: USACE, USA
Presenting author: FLORIN, Marie-Valentine
marie-valentine.florin@epfl.ch
Responses to disasters, both natural and technology-related, 
often show the limitations of traditional risk assessment 
and management. In the context of risk, resilience has 
been discussed as both a supplement and an alternative to 
conventional risk management. IRGC describes resilience as 
a risk management strategy when there is much uncertainty 
about impacts and the need to prepare to cope with surprises.

Both governments and industry explicitly call for resilience-
based risk management. Even though the field is fluid, 
mapping risk and resilience in the context of governance as 
well as summarizing how resilience has been manifested, 
managed and measured in different fields and sectors is 
needed.

The IRGC ‘Resilience In And For Risk Governance’ (RIARG) 
resource guide stresses the importance of including resilience 
as an important component of the risk governance process, 
including in research, policy, strategies, and practices. 
IRGC’s objective with the guide is to propose an annotated 
bibliography of existing ideas and tools for integrating risk 
and resilience and measuring resilience and the effectiveness 
of actions taken to build it. The guide focuses in particular 
on metrics for resilience assessment and instruments for 
resilience management. It aims to encourage the development 
of methods for resilience quantification.
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The resource guide is composed of invited authored papers, 
which the poster will present, highlighting both the variety 
of approaches to resilience as well as common features and 
dynamics. It is designed to help scientists and practitioners 
working on risk governance and resilience evaluation, 
by giving them background information on the various 
perspectives and guiding them to the best available literature 
sources.

The resource guide was developed in 2016 and will be 
launched at IDRC 2016.

Keywords: resilience, resource guide, risk, IRGC

Risk Mitigation Model for Increasing Local 
Implementation Capacities with Innovative 
Engineering Techniques
UKER, Nalan; YILMAZ, Onur; CAGLIDIL, Muhip ege; 
UKER, Uygar; GUNEY, Emel
INTERNATIONAL BLUE CRESCENT FOUNDATION, Turkey
Presenting author: UKER, Nalan
nlnuker@gmail.com
IBC recognizes the need of disaster preparedness in cities, 
relatively concentrates on developing better alternative 
models for risk mitigation. K70 Rapid screening model 
as well as empowerment of local groups important stage 
for disaster preparedness. Improving local application 
capacities by innovative techniques and alternative models 
deploy the K70 Rapid Screening” which developed by 
IBC. K70 software predicts ferroconcrete based buildings 
deconditioning after disaster. The model enables easy 
assessment of buildings under risk vocational assessment for 
capacity building. Furthermore we believe this model can 
be used at risk mitigation, especially over-populated cities 
where the disaster risks are high and risk quantification is 
limited. The model already applied four different districts of 
İstanbul, with great success. Technical project team applied 
K70 software and the Model to 11 different neighborhood in 
Istanbul. Buildings that inspected by the software, ranked and 
reported according to K70 ranking.

Keywords: risk mitigation, alternative models, disaster 
prevention, innovative engineering tecniques

Introduction of New Method on Engineering Risk 
Assessment ─ Engineering Error and Effects 
Analysis (3EA)
IZADI, Mohammad Mahdi
Nargan, Iran, Islamic Republic of
Presenting author: IZADI, Mohammad Mahdi
m.ezadi@gmail.com
Construction and commissioning accidents investigation 
shows that engineer’s errors in basic and detailed phases are 
the main causes. We will gain more efficiency of investment if 
we apply a method for Error identification and risk assessment 
in basic and detailed phases. This Risk assessment method 
can reduce costs and improve environmental protection, 
safety and reliability of designs.

The main purpose of this study is to identify engineer’s errors 
and analyze their HSE effects. The method is applied in 7 oil 
and gas engineering projects in Iran and the following results 
have been achieved:

• Raising the level of engineer’s attention to safety precautions 
and environmental friendly design

• Reducing the cost of improving the level of safety and 
environmental protection

• Improving environmental protection, safety and design 
reliability

• Improving procedures related to design process and control

Keywords: Engineering Error, detailed, basic, efficiency 
control, risk assessment

Numerical Investigation on Dynamic Increase 
Factor Recommended by UFC 4-023-03 Guideline
MASHMOULI, Mahsa (1); ABDOLLAHZADEH, 
Gholamreza (1); FOROUGHI MOGHADAM, Mohammad 
Javad (2)
1: Babol University of Technology,Babol, Iran; 2: International 
Institute of Earthquake Engineering & Seismology, Tehran, Iran
Presenting author: MASHMOULI, Mahsa
m.mashmouli@yahoo.com
Progressive collapse is a dynamic and nonlinear phenomenon. 
According to the static analytical approach presented in 
several existing regulations, a load enhancement factor of 2 is 
required to simulate nonlinear and inertial effects. However, 
in nonlinear static procedure, the multiplier is only used for 
estimating the dynamic influences of the loads. The current 
research investigates the progressive damage potential of RC 
frame structures subjected to sudden column removal and 
the accuracy of the applied dynamic increase factor (DIF), 
in nonlinear static method to approximate the nonlinear 
dynamic solution. For this purpose, based on the acceptance 
criteria recommended by UFC 4-023-03 document, nonlinear 
static (push down) analyses have been carried out to evaluate 
the progressive failure resisting capacity of intermediate 
RC moment resisting frames due to instantaneous central-
column elimination at different elevation locations. Likewise, 
incremental dynamic analyses have been conducted to assess 
the conservatism of ultimate load carrying capacities obtained 
from nonlinear static procedures. The outcomes reveal 
that, for more precise response, incorporation of nonlinear 
effects in the static analytical procedure makes the DIF 
be significantly less than 2. The influence of the elevation 
location element loss on the structure’s susceptibility degree 
to collapse is also discussed.

Keywords: Progressive Collapse; Reinforced Concrete 
Frames; Dynamic Increase Factor; Incremental Dynamic 
Analysis

Simple and Standardized Model of “Estimative 
Risk Assessment” in Iran (2014-2016)
ROUHOLLAHEI, Mahboubeh (1); ESKASH, Hamidreza 
(2)
1: Iranian Karamodiran Institute, Iran, Islamic Republic of; 2: 
Iranian Red crescent Society, Iran, Islamic Republic of Iran
Presenting author: ROUHOLLAHEI, Mahboubeh
Mrudim13@gmail.com
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The main objective is increasing the resilience of communities. 
The applied objective consists of helping local authorities to 
assess the risks as a prerequisite for the preparation of specific 
emergency plans and for allocation of resources by using an 
easy and standardized method

This study is an applied and operational research which offers 
a mathematical, analytical, dynamic and yet a simple model 
to the relevant authorities, in order to assess different risks. 
Multiple choice questions were used in order to assess the 
level of knowledge of local managers and training packages, 
discussion sessions and some tables and guidelines were 
applied for risk assessment workshops with an easy estimation 
method. Finally, this model was trained and applied to 167 
county council member managers in eight cities of Markazi 
province in Iran.

The results and findings are the following:

• Inadequate knowledge of local managers regarding the 
issue of risk and disaster management

• Insufficient access to advisors and specialists in the area of 
risk assessment

• Providing a simple model for risk assessment for local 
communities

• Non-specialist managers and unskilled experts can quickly 
learn and understand this model

• Applicability of this model in different local communities

• Local authorities accept this method generally

And the result is that for communities which are going through 
their early stages of risk reduction path and communities 
which are facing shortage of specialized human resources in 
this field, using “Estimative Risk Assessment Model” appears 
to be a suitable starter method.

Keywords: Risk, Assessment, Estimative, Simple, Comunity

Poster 4: Integrative Disaster Risk 
Management: From Forecasting 
to Restoration Strategies
30/08/16 • 12:30-13:30 • Room: Foyer I

Vitamins in Agricultural Catastrophes
GRISWOLD, Michael (1); DENKENBERGER, David 
Charles (1,2); ABDELKHALIQ, Mohamed (1); COLE, 
Deborah (1); PEARCE, Joshua (3); TAYLOR, Andy Ray (4)
1: Tennessee State University, United States of America; 2: Global 
Catastrophic Risk Institute, United States of America; 3: Michigan 
Technological University, United States of America; 4: Nonviolent 
Communication, United Kingdom
Presenting author: DENKENBERGER, David Charles
ddenkenb@tnstate.edu
A number of catastrophes could block the sun, including 
asteroid/comet impact, super volcanic eruption, and nuclear 
war with the burning of cities (nuclear winter). Previous 
work has analysed alternate food supplies (e.g. mushrooms 
growing on dead trees, bacteria growing on natural gas). This 
was shown to be technically capable of feeding everyone 
with macronutrients (protein, carbohydrates, and lipids) 

and for minerals (though economics and politics remain 
uncertain). The present work analyses vitamins. The vitamin 
content of various alternate foods is compared to the U.S. 
recommended daily allowance and found to be adequate in the 
right proportions. The results show the intake of all of these 
vitamins is below the toxic limit. Backup plans discussed 
include chemical synthesis of vitamins, plants grown with 
artificial light and growing bacteria rich in certain vitamins.

Keywords: nuclear war, global catastrophic risk, existential 
risk, alternate food, vitamins

Feeding Everyone if Industry is Disabled
COLE, Deborah (1); DENKENBERGER, David Charles 
(1,2); GRISWOLD, Michael (1); ABDELKHALIQ, 
Mohamed (1); PEARCE, Joshua (3)
1: Tennessee State University, United States of America; 2: Global 
Catastrophic Risk Institute, United States of America; 3: Michigan 
Technological University, United States of America
Presenting author: DENKENBERGER, David Charles
ddenkenb@tnstate.edu
A number of risks could cause widespread electrical failure, 
including a series of high-altitude electromagnetic pulses 
(HEMPs) caused by nuclear weapons, an extreme solar 
storm, and a coordinated cyber attack. Since modern industry 
depends on electricity, it is likely there would be a collapse of 
the functioning of industry and machines in these scenarios. 
As our current high agricultural productivity depends on 
industry (e.g. for fertilizers) it has been assumed that there 
would be mass starvation in these scenarios. We model the 
loss in current agricultural output due to losing industry. Then 
we analyze compensating strategies such as reducing edible 
food fed to animals and turned into biofuels, reducing food 
waste, burning wood in landfills for energy, phosphorus, and 
potassium, and planting a high fraction of legumes to fix 
nitrogen. We find that these techniques could feed everyone, 
and extracting calories from agricultural residues, fishing 
with wind-powered ships and expanding planted area could 
feed everyone several times over.

Keywords: High-altitude electromagnetic pulse, global 
catastrophic risk, existential risk, industry, food

Providing Non-food needs if Industry is Disabled
ABDELKHALIQ, Mohamed (1); DENKENBERGER, 
David Charles (1,2); GRISWOLD, Michael (1); COLE, 
Deborah (1); PEARCE, Joshua (3)
1: Tennessee State University, United States of America; 2: Global 
Catastrophic Risk Institute, United States of America; 3: Michigan 
Technological University, United States of America
Presenting author: DENKENBERGER, David Charles
ddenkenb@tnstate.edu
A number of risks could cause global electrical failure, 
including a series of high-altitude electromagnetic pulses 
(HEMPs) caused by nuclear weapons, an extreme solar 
storm, and a coordinated computer virus attack. Since modern 
industry depends on electricity, it is likely that much industry 
and machines would grind to a halt. The most challenging 
need to be met in these scenarios is likely to be food, and this 
is analyzed elsewhere in this conference. However, without 
industry, food cannot easily be shipped around the world, 
so one method to maintain the human population without 
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electricity in an emergency is relocating people to the food 
sources. We find that this is possible even in the worst-case 
scenario by retrofitting ships to be wind powered. We also 
discuss solutions for non-industry inland transportation, 
water supply and treatment, and heating of buildings. We find 
that the nonfood needs could be met for nearly everyone in 
the short and medium term.

Keywords: High-altitude electromagnetic pulse, solar storm, 
global catastrophic risk, existential risk, industry

Designing Restoration Strategies for Degraded 
Forest Ecosystems: Increasing Resiliency in 
Human-Dominated Landscapes
TAPNIO, Christopher
Philippine Rural Development Project, Philippines
Presenting author: TAPNIO, Christopher
chrisjtapnio@gmail.com
Camp John Hay watershed and forest reserve in Baguio City, 
Northern Philippines is one the last remaining contiguous 
pine forest blocks in the city. Various factors, mostly 
anthropogenic in nature, act as the key drivers to land use 
change, and eventually the degradation of these pine stands. 
Since forests provide vital ecosystem services especially 
in mitigating climate change, and recognizing the close 
association between the state of the ecosystem and the impact 
of disasters, there should be a sense of urgency to address 
the problem. With due consideration to the socio-economic 
and political factors relevant to the site, this study designed 
a restoration plan to restore degraded sites in the forest 
and watershed area and to preserve the ecosystem services 
it provides. The different objectives of the project include: 
(1) Restoration of degraded sites through Assisted Natural 
Regeneration (ANR) and enrichment planting; (2) Restoration 
of degraded sites through planting of native species in addition 
to the dominant Pinus species; (3) Establishment of Riparian 
buffer zones along the tributaries of the watershed to mitigate 
eroded areas in the sites; (4) Maintain functionality and 
improve the existing nursery. Close monitoring by the major 
stakeholders including the indigenous community will ensure 
the sustainable management, conservation and restoration of 
this forest ecosystem to reduce disaster risk, with the aim of 
achieving sustainable and resilient development.

Keywords: Pinus kesiya, ecosystem services, climate 
change, tropical forest restoration, resilience

A Study on Infectious Disease Control System in 
Korea.
CHO, MinKyung; YUN, HongSic; KWON, JeongHwan; 
LEE, JaeJoon
SungKyunKwan University, Korea, Republic of (South Korea)
Presenting author: CHO, MinKyung
cho1919@skku.edu
In a cosmopolitan age, it is inevitable that many tourists and 
business people visit various countries. It promotes worldwide 
economic growth and cultural exchanges. However, it also has 
brought side effects which are frequent terrorist attacks and 
the outbreak of the pandemic diseases. For instance, a Korean 
was infected with the Middle East Respiratory Syndrome. 
Actually, the MERS is a viral respiratory syndrome that was 
frequently reported in the Middle Eastern nations such as 

Saudi Arabia. The pandemic disease caused many deaths in 
Korea which is located in the eastern of Asia. The damages 
were a fall of the Korea Composite Stock Price Index, 
negative consumer sentiment, domestic stagnation and social 
unrest atmosphere. Before the MERS was reported in Korea, 
the SARS and the Novel swine-origin influenza A(H1N1) 
were prevalent and it sent shock through the Korean society. 
It means that Korea is not a clean country from infectious 
diseases. As a result, we need to study to manage infectious 
disease. When the infectious diseases are prevalent, wrong 
awareness, prevention education and belated responses made 
various economic and social damages. So a government, 
businesses and private sectors have taken an active interest in 
pandemic diseases management Especially, the government 
has more interest in the management system because 
the infectious disease management capacity is a kind of 
national capacity and status. In this study, we studied Korean 
infectious disease control system and found out the weakness. 
Finally, we tried to make up for the weak points in the current 
infectious disease control system in Korea and then suggest a 
complementary control system.

Keywords: Infectious Disease, MERS, Infectious disease 
control system

The Essence - Distributing Information can Save a 
Life
SAMAD, Oday
individual, Kuwait
Presenting author: SAMAD, Oday
oas08@mail.aub.edu
It is important to provide updated preemptive Information 
in different forms in certain essential products. Writing 
information in certain essential products can help people to 
know when, what to do in difficult situations. We find these 
products are missing and hard to find when natural hazards 
happen such as earthquake, volcanoes, flooding and tsunami. 
When goods are readily available to us we tend to not 
maximize on the efficiency of their use.

I believe using certain products to send a message can save a 
life. Maybe you will be asking what will be the product. And 
why many people will see these guidelines? The answer is: 
“water bottles”

Video : https://youtu.be/3LS5z2DPVBo

Keywords: Project:“The Essence”

Emerging New Technologies for Forecast Warnings 
of Large Earthquake Events: The Complexity of 
the New Challenges
DE LA POMERAI, Garry; OUZOUNOV, Dimitar
SOLUZION, Dubai. U.A.E.
Presenting author: DE LA POMERAI, Garry
soluzioninfo@aol.com
Highlighting recent catastrophic earthquakes which claimed 
thousands of lives and caused extensive economic losses in 
the affected regions, we shall demonstrate that the DRR and 
NDM Agencies are struggling to understand how to provide 
reliable advanced warning of seismic events. Our presentation 
emphasizes that single scientific disciplines in isolation can’t 
solve this complex issue alone.
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Today, after years of research and development, we are 
now witnessing the emergence of the necessary inter-
disciplinary approach based on multi-parameter data fusion, 
which critically enable algorithms to reliably forecast major 
seismic events. While still in the early stages of building 
comprehensive algorithms, we discuss that it is now a reality 
and we can already provide reliable short-term advanced 
warning. The significance of advanced multi-disciplined 
sensor response signatures to create short-term alerts will 
be presented within the framework of major earthquake 
activities in 2012-15.

The new observation capabilities in monitoring from ground 
and geo-space, coupled with advances in data analysis, 
algorithm development and theory, provide opportunities as 
well as additional challenges.

The presentation will also spotlight the biggest of these 
challenges including: identifying a social science strategy 
to educate the users of the reliable forecast information; 
integrating real time early warning alarm systems; 
focusing preparedness training at all levels of society from 
Administrations to industry and the home, will also be an 
essential goal of the strategy in order to maximize the potential 
usefulness of the developing reliable forecast technology as 
the ‘New Early Warning’.

Keywords: Seismic, Forecasting, EWS, GeoSpace, Social 
Science

Natural Disaster and Cooperative 
Strategies:Contextualizing Research and Scale on 
the Malawi-Tanzania Border for Preparedness and 
Mitigation
MASCARENHAS, Adolfo (1); MANDA, Mtafu (2); 
BLAIR, Neale (3)
1: LINKS TRUST, Tanzania; 2: MZUZU University Malawi; 3: 
ULSTER University UK
Presenting author: MASCARENHAS, Adolfo
adcamas@gmail.com
The Malawi-Tanzania cross border region not only has the 
African tectonic plate but also the largest and most complex 
rift valley system stretching from Mozambique through 
Eastern Africa, the Arabian plate/land mass. A powerful 
earthquake measuring 7.9 magnitude on Richter scale ─the 
strongest in recorded history─ occurred in Rukwa Region. 
More recent work indicates that not only did other equally 
powerful earthquakes occur but the process of liquefaction 
triggered massive flash floods and mud flows.

Apart from the geological vulnerability and seismic episodes 
there is the element of growing and radical changes such as 
demographic change and urbanization in both Tanzania and 
Malawi. Increasingly local communities have to adjust to old 
and new forms of livelihood interactions and trade around the 
Songwe/Kasumulu border. All these indicate that impacts of 
such natural disasters exacerbated variations in the absence 
of socioeconomic preparedness.

The known specialist and scientific knowledge about the 
seismic volatility of the rift valleys is still exclusive. However, 
more serious is that research and interventions typically leave 
out local community participation. The case study of Songwe 
River Basin, to explore how cross border natural disasters 
such as earthquakes and floods can be better understood and 

reduce impacts through mitigation cooperative strategies that 
involve local community structures and organizations.

Data sharing mechanisms to assist strategic resource 
interventions based on meeting pragmatic needs and in line 
with global best practices in other cross border contexts 
and experiences including Ireland-UK. The rallying point 
is regional cooperation and integration between countries 
through the functional region, research at different scale, 
could result in improving living conditions of cross-border 
and marginalized, communities. In the context of natural 
disasters, such cooperation will also help enhance DRM 
initiatives as institutional and legal frameworks are more 
responsive to human need rather than the maintenance of 
jurisdictional boundaries.

Keywords: Malawi/Tanzania, Seismic Hotspot, Mitigation, 
Livelihoods

Threats on the Horizon
ALCANTARA, Patrick
The Business Continuity Institute, United Kingdom
Presenting author: ALCANTARA, Patrick
patrick.alcantara@thebci.org
The Business Continuity Institute conducts its annual Horizon 
Scan in order to establish which threats business continuity 
professionals are most concerned about. The research 
involves a survey of business continuity professionals and an 
in-depth analysis of the results.

The first part of the survey established what the immediate 
threats are. These may not be the threats that are most likely, or 
the threats that have the biggest impact, concern could come 
down to a number of factors such as lack of preparedness. 
The results showed that it was yet again IT related threats that 
came top with cyber attack number one, data breach second 
and IT/telecoms outage thirds. This shows how reliant we are 
on our IT systems and major problems can occur when those 
systems are disrupted.

The survey then established what the longer term threats are 
that organizations need to watch out for. It was yet again IT 
related threats that featured high with the use of the internet 
for malicious attacks at number one. The potential for cyber 
attacks is not just a threat now, but is likely to remain so in the 
future, meaning that organizations must invest more heavily 
in combatting these threats. Potential damage to reputation is 
also a concern with the influence of social media at number 
two, while loss of key employee came in at third.

Finally the survey established how organizations are 
preparing to meet these threats by asking whether budgets 
were increasing or decreasing. Despite the survey showing 
an increasing level of concern for all but four of the 29 
threats listed, one in ten organizations were still having their 
budgets cut, leaving them less prepared to manage through 
any disruption that may occur.

Keywords: threats, horizon scan, risk landscape
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Forest Fire Management: A Missing Agenda Needs 
a Swift Action for the Disaster Management in 
Nepal (Discussion for policy transfer)
KOIRALA, Pashupati Nath; TIMALSINA, Bhuban
Ministry of Forests and Soil Conservation, Nepal
Presenting author: KOIRALA, Pashupati Nath
koiralapn@gmail.com
The forest fire is regarded a key driver of deforestation in 
Nepal. To address this issue, the forest fire management 
activities have been implementing with nominal allocation 
of the budget below a per cent annually. Out of 25,000 
community groups, about 250 groups have been implementing 
forest management activities on awareness camp, training 
of firefighting basic tools and prevention activities: forest 
path maintenance, control firing on grass field. The National 
Strategy for Disaster Risk Management of Nepal, 2008 has 
poorly stated for the forest fire management issue. This 
paper tries to analyze coherent linkages between the forest 
fire management strategy, 2009 and forest policy, 2014 to 
the past five years’ programme and progress in the forest fire 
management. The remaining communities are dependent to 
follow the traditional methods. Therefore, the study analyzed 
policy arrangements through other sub-sectoral working 
policies and strategies. This shows the policy transfer process 
is in reverse system for the forest fire management. The forest 
act was enacted in 1993 followed by the forest fire strategy, 
2009 and finally a few policy options included in the recent 
forest policy, 2014. The reverse evolution of the policy 
development in the forest fire management has not made the 
forestry field towards the appropriate direction to a regular 
routine professional management activities adapting in the 
forest fire management to administer the forest land (44.74 
per cent of the land in the country). Meantime, the recent 
a strong earthquake has triggered to think more in natural 
disaster management through strategic and a concrete plan. 
The study recommends stimulating swift action to develop 
the forest fire management mainstreaming plan for all over 
the country as a major disaster risk reduction in the forestry 
theme in the future with no missing agenda.

Keywords: Forest fire, Nepal, Community Forest, 
Deforestation

Application of Numerical Weather Prediction and 
Data Assimilation in Meteorological Disaster Risk 
Management in Tehran: Dust Storm
NEYESTANI, Abolfazl (1); FAKHRI BAFGHI, Bibielham 
(2); ROSTAMI JALILIAN, Shima (3)
1: Institude of Geophysics, University of Tehran, Iran, Islamic 
Republic of; 2: Faculty of Environment, University of Tehran,  Iran, 
Islamic Republic of; 3: Department of Geography, University of 
Tehran, Iran, Islamic Republic of
Presenting author: FAKHRI BAFGHI, Bibielham
b.f.bafghi@gmail.com
Extreme weather phenomenon such as flood, thunderstorm, 
hurricane and etc. causes enormous casualties and property 
damage in different countries around the world. To provide 
precaution notice and reduce losses, the design of early 
warning system is an effective procedure to identify high 
risk area and disaster scenarios and scales. In management 
of weather disasters and implementation of early warning 
system, numerical weather prediction models are very 

effective to forecast future weather conditions. These models 
can simulate the weather in different time and space scales on 
global and regional scales, but they have uncertainty because 
of inaccurate initial atmospheric condition in the model. An 
important component for reconstruction of initial condition 
in numerical weather prediction is data assimilation. Data 
assimilation is the application of advanced mathematical 
methods to combine current meteorological observation and 
past data in an explicit dynamical model to provide time 
continuity and dynamic coupling with the meteorological 
fields. Therefore data assimilation can help reduce bias and 
uncertainty in weather prediction. That is very important in 
design of early warning system for flood, storm and other 
meteorological disasters. In this study, we use a regional 
weather prediction model, data assimilation method and 
different kind of conventional and satellite observation 
to forecast a disaster dust storm that took place in Tehran 
on June 2, 2014. This massive dust storm did not forecast 
well by Iranian Meteorological Organization. Simulation 
of this weather phenomena demonstrated that using data 
assimilation have positive impact in forecasting severe winds 
in urban area and therefore should use in implementation of 
early weather warning system.

Keywords: NWP - Data Assimilation - Early Warning 
System - Disaster Risk Management

ZIKA Virus Outbreak, An International Concern
MEDINA, Angeli Santamaria
New York Harbor Healthcare System, United States of America
Presenting author: MEDINA, Angeli Santamaria
angelism60@gmail.com
In 2015, the Pan American Health Organization (PAHO) 
issued an alert when a significant increase of reported 
microcephaly occurred with the spread of Zika virus in 
Brazil. Many countries in Central and South America, 
Caribbean, U.S. Territories (American Samoa, Puerto Rico 
and U.S. Virgin Islands) reported an active transmission of 
the virus in travelers. The Center for Disease Control (CDC) 
confirmed the link between Zika virus infection in pregnant 
women and microcephaly of the fetus. In February 2016, the 
World Health Organization (WHO) declared the outbreak 
of Zika virus a Public Health Emergency of International 
Concern. With 1,616 confirmed cases of microcephaly in 
Brazil and 496 travel related cases in the U.S., it is apparent 
how vulnerable we are to emerging infectious diseases in this 
world.

Thousands of athletes and visitors from around the world 
will come to Brazil during the Summer Olympic Games. 
These people will be at risk of getting bitten by infected 
Aedes species mosquito causing Zika virus. When these 
infected travelers go back to their own countries, they will 
risk infecting others and further spread the Zika virus. 
Amidst concerns about possible implication to travelers, the 
WHO announced there is a “very low risk of Zika spread at 
Olympics” and reaffirmed that “only pregnant women should 
skip the Olympic Games in Rio.”
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This presentation will provide an overview of Zika virus, its 
transmission, (sexually and from mother to her fetus, mosquito 
to human, human to mosquito), and implication for pregnant 
women or women considering pregnancy who are traveling 
in endemic areas. This poster will present a risk analysis of 
the Zika virus, and the phases of emergency management, 
e.g. Zika virus prevention/ mitigation, preparedness, risk 
communication, response and recovery.

Keywords: ZIKA Virus An International Concern specially 
with the upcoming Brazil Summer Olympuc Games, A 
mosquito bite with grave outcome

Consolidation of Disaster Data on Construction 
Works and Buildings in Belo Horizonte City – 
Brazil (2009-2015)
LARA, Helen Barreto (1); AZEVEDO, Rogério Cabral de 
(1); ALVES, Alexandre Lucas (2); ROSA, Deyvid Wavel 
Barreto (3); ALVES, Marcos Fábio Guimarães (1)
1: CENTRO FEDERAL DE EDUCAÇÃO TECNOLÓGICA DE 
MINAS GERAIS, Brazil; 2: COORDENADORIA MUNICIPAL 
DE DEFESA CIVIL DE BELO HORIZONTE, Brazil; 3: 
UNIVERSIDADE FEDERAL DE MINAS GERAIS, Brazil
Presenting author: LARA, Helen Barreto
helen.b.lara@gmail.com
Brazil has registered many natural and technical disasters. 
Significant human, material, social and environmental 
damages are found both in national proportion disaster 
events and in small and local ones. In this context, one of the 
important disaster scenarios are the construction works. The 
main goal of this contribution is to present, unprecedentedly, 
the consolidation of disaster data registered since 2009 
at Belo Horizonte by the Civil Defense Municipal System 
(SIMDEC), used by the Municipal Civil Defense Office 
(COMDEC), a public agency of the City Hall and winner of 
the Sasakawa Awards 2013. The methodology used for data 
treatment follows the one created by the National Center of 
Risk and Disaster Management, published in the Natural 
Disaster Yearbook 2013, with adjustments to the local reality 
and focus on technical disasters. To reduce disaster risks 
in both national and local scales is one of the advice of the 
Sendai Framework for Disaster Risk Reduction 2015-2030. 
The data pointed a large share of technical disasters and 
risks, civil engineering related ones responding for almost 
90% of these occurrences. Results revealed that this kind of 
event occurs almost every day and can range from simple 
infiltrations or cracks to huge collapses, like the Batalha dos 
Guararapes viaduct crash, during the 2014 FIFA World Cup, 
with two deaths. Furthermore, disaster risk maps were drawn 
and showed that almost 20% of the disasters happens in 
suburban villages and slums, which accounts only for 5% of 
the municipal territory and 15% of the city population. They 
also revealed that occurrences are more frequent in middle-
class areas, where construction works are often supervised by 
engineers, which indicates that risks are not being taken into 
account fully by them. Thus, engineer’s role is identified as 
fundamental to disaster risk reduction.

Keywords: Disaster Risk Reduction, Disaster Risk 
Management, Technical Disasters, Civil Engineering, 
Construction related disaster

Risk Determination of Technological Dısasters: 
Industrial Accidents, Transportation of Hazardous 
Chemicals and Critical Infrastructures
KURADA, Betül; ÇETİNYOKUŞ, Saliha; ŞEN, Mehmet 
Fatih; GÜLEŞEN, Osman
Prime Ministry Disaster and Emergency Management Authority 
(AFAD), Turkey
Presenting author: KURADA, Betül
betul.kurada@afad.gov.tr
Technological (man-made) disasters are described as 
disasters or emergency situations like; industrial, mining, 
nuclear, radiological, transportation accidents, massive fires, 
biological events, threats to critical infrastructure, cyber 
threats, and environmental threats that results in loss of life, 
disorders, social, economic, and environmental deteriorations 
that occurs as a result of human activities and triggering of 
natural disasters.

Risk identification and assessment studies have been 
continued about subjects on industrial accidents, hazardous 
materials transportation accidents and critical infrastructure of 
technological disasters. Creation of physical threat zone map 
for industrial accidents (explosions, fires, toxic emissions) 
studies have been conducted. Modeling studies have been 
performed to the upper-level and lower-level establishments 
according to Seveso Directive. High-level establishments 
(around 900 establishments, and of which 2500 plants) 
modeling studies have been carried out through the EFFECTS 
(TNO) software. “Hazards and Risk Identification Guide 
for Industrial Accidents “ has been prepared for modelling 
of lower-level establishments, and studies are planned to 
be done with the methodology located in this guide. Lethal 
threat contours and image showing the mortality rate of these 
contours belong to explosion (BLEVE, UVCE), fire (jet fire, 
pool fire) and toxic emissions have been in threat zone maps,

One of our important projects is ‘‘Preparation of Risk Maps 
for the Carriage of Hazardous Chemicals by Road: A Pilot 
Project Implementation.’’ By this project, development of a 
suitable risk methodology for our country, preparation of risk 
maps and a decision support system that has an interactive 
query ability will be carried out. Pilot implementation of 
the project covers Aegean region of Turkey (Izmir, Manisa, 
Aydın, Muğla, Denizli, Uşak, Kütahya, Afyon Provinces).

Turkey’s critical infrastructures such as electricity, natural 
gas, oil, solid fuel, health, critical public services, maritime, 
railways, airlines, highways, water management-dams, 
communication, finance, food-agriculture, culture-tourism 
and critical production-commercial facilities that due to 
the physical(terrorism, sabotage, etc.), environmental 
(earthquakes, landslides, floods, etc.) and cyber security risks 
and thus determination of disaster and emergency that may 
arise and loss of life, property and that occur as the state is 
aimed at reducing the works needs to be done. In this context it 
infrastructures, assets and facilities were made determinated. 
Risk identification and assessment will be done for three 
types of technological disaster with all of these studies.

Keywords: Technological Disasters, Risk Assessment, 
Methodology
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Poster 5: Urban Areas and Critical 
Infrastructure: Challenges and 
Opportunities for Resilient Cities
31/08/16 • 13:00-14:00 • Room: Foyer I

Is Disaster Risk Reduction and Management 
Sufficiently Integrated into the Baguio City 
Comprehensive Land Use Plan?
BACLIG, Divina Gracia Mariano (1); MONES, Malorie Joy 
(2); TOLEDO, Virginia (2)
1: United Nations, Philippines; 2: University of the Philippines 
Baguio
Presenting author: BACLIG, Divina Gracia Mariano
divina.baclig@undp.org
Baguio, the highest city in the Philippines at around 1,600 
meters highest elevation, has about half of its land area of 
57.49 km2 with slopes of 25% or more. The SWOT analysis 
in the Baguio CLUP mentions the “presence of physical 
constraints - sinkholes, steep slopes, landslide susceptibility 
and karst topography, which is characterized by sinkholes, 
caves, and underground drainage systems.” Not to mention 
the different earthquake generators that surround the city 
including segments of major Philippine fault lines - i.e., 
the Digdig, San Manuel, Tebbo, and Tuba Faults. Despite 
these realities, Disaster Risk Reduction Management 
(DRRM) seems to have been given insufficient treatment 
in the Baguio City Comprehensive Land Use Plan and the 
resultant Comprehensive Development Plans (CDP). DRRM 
appears to be limited to the Environmental Management 
Plan, section 7 – Land Management, with scanty details. Of 
particular interest is the installation and use of a Geographic 
Information System (GIS) consistent with national statutes. 
This paper focuses on DRRM and its integration in the City’s 
proposed CLUP and the allied CDP. Using political ecology 
as an approach, this paper considers the social and political 
structures and how those shape environmental changes. 
The first part explores the legal mandates in both DRRM 
and land use planning in the Philippines. Second, it locates 
DRRM in land use planning and zoning. Data gathering was 
undertaken through the conduct of key informant interviews 
as well as the examination of existing maps and documents. 
The study concludes that there is a lack in the integration of 
disaster risk measures in land use planning. Furthermore, 
land use planning should emphasize interdisciplinary and 
integrative approaches which are critical to the protection of 
the vulnerable people in the City.

Keywords: land use planning, disaster risk reduction 
management, political ecology

Information System for Risk Analysis and 
Assessment of Groundwater Resources in 
Dependence on Human Activities and Climatic 
Changes
NECHYBA, Miloslav; ZVELEBIL, Jiri; KOTVA, Pavel
GEO-TOOLS, z.s., Czech Republic
Presenting author: NECHYBA, Miloslav
miloslav.nechyba@geo-tools.cz

Information system is developed and implemented as an 
expert system for analysis, assessment and risk modelling. 
The aim of development of information system are the 
analysis of existing and assessment of future dynamics of 
groundwater resources. The system consists of parts enabling 
acquisition, management and processing of the long-term 
monitoring data (treatment and display of raw data, data 
derivation, data visualization, trend analysis, time series 
and spatial distribution analysis) and methodology for use 
of the long-term monitoring data for assessment of existing 
groundwater resources and their future changes in given area, 
considering expected development of climate and land use. 
For effective assessment and risk modelling we used methods 
based on theory of Complex Dynamic Systems or Non-linear 
Dynamics.

Project is supported by the Project No. TA04020207 of the 
Technology Agency of the Czech Republic.

Keywords: Long-term monitoring, Risk modelling, Dynamic 
groundwater resources assessment, Climatic changes, 
Prediction

Information System for Decision Support and Risk 
Management for Urban Planning of Settlement and 
Infrastructure
NECHYBA, Miloslav; KOTVA, Pavel; ZVELEBIL, Jiri
GEO-TOOLS, z.s., Czech Republic
Presenting author: NECHYBA, Miloslav
miloslav.nechyba@geo-tools.cz
The aim of the development is to create an information 
system for decision support and risk management in area of 
future urban solutions from point of view friendly settlements 
and other infrastructure. This system will evaluate (in a 
multidisciplinary and multi-criterial way) risk of future 
utilization of an area. Outputs of the system will be useful 
for decision-making of land usage and will apply to urban 
solution, urbanism and development studies. For effective 
assessment and risk modelling we used methods based on 
theory of complex systems or soft computing.

Project is supported by the Project No. TD03000037 of the 
Technology Agency of the Czech Republic.

Keywords: Information system, Decision support, Risk 
management, Soft computing, Urban solutions

The Seismic Risk Mitigation Problems in Urban 
Areas of Central Asia.
ABIROV, Rustam Abdullaevich
institute of seismic stability of structures, Uzbekistan
Presenting author: ABIROV, Rustam Abdullaevich
rustam_abirov@mail.ru
Nowadays the urbanization processes is intensive. It is lead 
to high density of population and increasing of vulnerability 
of social and economic infrastructures. More comprehensive 
vulnerability analysis has to base on the information about 
living area and quality of residential building there. Until 
now so approach are esoteric in many countries. Therefore all 
analysis built on information about living area and properties 
of residential buildings.



130

IDRC DAVOS 2016
Po

st
er

 S
es

si
on

s

In this issue the systematization of residential buildings by 
dividing theirs on some groups are presented. The estimation 
of damaged residential buildings and casualty level as 
executed on the basis of map of seismic intensity in territory 
of city for scenario earthquakes.

Keywords: earthquake, vulnerability, urbanization, hazard, 
risk

Safe and Decentralised Solar Hydrogen Fuel 
Production and Storage for Residential Building 
and Mobility Applications
BRAUN, Artur (1); DIALE, Mmantsae (2); MAABONG, 
Kelebogile (3); TOTH, Rita (4)
1: Empa. Swiss Federal Laboratories for Materials Science & 
Technology, Switzerland; 2: University of Pretoria; 3: University 
of Botswana; 4: Empa. Swiss Federal Laboratories for Materials 
Science & Technology, Switzerland
Presenting author: TOTH, Rita
Rita.Toth@empa.ch
Large scale facilities pose a potential risk and threat because 
with one isolated attack large damage can be obtained, for 
example in a city, potentially with a large number of human 
casualties.

I present a solar energy harvesting strategy which allows 
to generate fuel for housing and mobility in a decentralised 
form. A city or a part of a city cannot be shut down from 
energy supply by a terrorist attack on this energy generation 
and storage infrastructure, because it is virtually fully 
decentralised and independent (no electric grid).

This system is based on photo-electrochemical cell 
technology and takes advantage of the solar energy arriving 
at small landscapes in local neighbourhoods in the range of 
few 100 sqm area per operation unit. The fuel is hydrogen, 
or hydrocarbons such as methane or methanol, when carbon 
dioxide greenhouse gas is included in the chemical process 
cycle. The necessary water for the process comes from the 
local sewage wastewater system.

The problem of energy storage in absence of sunshine 
during the day is also solved by this technology, because 
a storable fuel is produced. The pronounced safety feature 
of this approach is that many small units are built, which 
are impossible to demolish in a terror strike, as opposed to 
single large industrial complexes which are very attractive 
for terrorists to attack because of the high destructive 
“efficiency” by a single plot, but also by the commensurate 
public attention and “terror”, literally, which comes with the 
attack on a landmark scale facility.

The negative part in this calculation comes from the loss of 
efficiency by moving from few large units to many small 
units. This is likely the price which society has to pay for the 
gain in safety from terrorism.

Keywords: energy supply, water use, decentralisation, 
independency, solar energy; terror attack;

Proactive Management Strategies for Water 
Resource Planning to Cope with Climate Change in 
India
MUKHERJEE, Anita
Indian Institute of Technology Kharagpur, India, India
Presenting author: MUKHERJEE, Anita
anitageo10@gmail.com
India is not a dry land; rather, her landscape is decorated with 
13 major, 28 medium and 52 minor rivers. Unfortunately, 
India is facing a water stress condition now and apprehends 
to go down to farther extreme as demand continues to grow 
rapidly with economic development. Irregular monsoon, 
a direct impact of climate change enhances uncertainty to 
Indian agricultural economy either by sudden over-rain or 
drought or shifting pattern of rainfall. As rainfall, the basic 
input to water resource is subjected to highly irregular, a 
successful water resource planning even for five years is 
challenging. This study identified the components of water 
resource planning, ascertained the components vulnerable to 
climate change, especially to erratic nature of monsoon and 
proposed some proactive risk management strategies with 
statistical verification.

Keywords: Climate change, Monsoon, Rainfall, Water 
resource, India

Assessing Flood Risk for Urban Areas in the Lower 
Don River using GIS and Remote Sensing
KVASHA, Anastasia; LAGUTOV, Viktor
Central European University, Hungary
Presenting author: KVASHA, Anastasia
kvasha_anastasia@phd.ceu.edu
Increasing urbanization rates and related colonization of 
traditionally unoccupied and potentially unsafe territories 
may result in great economic and human losses. In order to 
ensure resilience of growing and expanding communities, it 
is necessary to understand both existing risks and potential 
threats coming from natural and anthropogenic factors. The 
expansion of urban areas into the Lower Don River floodplain 
(Rostov Oblast, Russia) is a good example of such processes. 
Flood events were common for the region, and even after 
the construction of the Don Dam complex and significant 
regulation of the river discharge, the risk of inundation still 
exists. Historically, regular flooding was not considered as a 
disaster by local communities. However, ongoing floodplain 
urbanization changes the perception of floods and requires 
assessing its risks for settlements and economic activities.

Assessment of the flood risk was conducted for the region 
using remote sensing data and GIS. The aim was also to 
explore the scale and dynamics of floodplain urbanization. 
In order to evaluate the land cover changes and urbanization 
rates, Landsat satellite imagery was collected, processed and 
analyzed for two years 1985 (Landsat 5) and 2013 (Landsat 
8). The obtained results have been compared to regional 
statistical data. Urban growth has been identified in the study 
area despite the decrease in the total population of the Rostov 
Oblast. Assessment of flooding risk for urban areas was 
carried out using the FLO-2D flood routing model (FLO-2D 
Software, Inc.) and verified using the records of the recent 
floods. Five flooding scenarios including natural 100-year 
flood were formulated and tested. The settlements potentially 
threatened were identified for each of these scenarios.
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Given the risks associated with the impact of natural hazards 
on critical infrastructures, the move towards safer and more 
resilient cities requires the development and application of 
an improved risk assessment framework to address high-
impact-low-probability events. In this context, the STREST 
project (2013-2016, www.strest-eu.org) developed a stress 
test framework to determine the vulnerability and resilience 
of non-nuclear critical infrastructures.

The project examines three types of infrastructures: (i) 
individual, single-site infrastructures with high risk and 
potential for high local impact and regional or global 
consequences, (ii) distributed and/or geographically-
extended infrastructures with potentially high economic and 
environmental impact, and (iii) distributed, multiple-site 
infrastructures with low individual impact but large collective 
impact or dependencies.

In addition to the stress test framework addressing the 
vulnerability, resilience and interdependencies of critical 
infrastructures, STREST established a common and 
consistent taxonomy of non-nuclear critical infrastructures 
and developed a rigorous, consistent modelling approach 
to hazard, vulnerability, risk and resilience assessment of 
low-probability and high-consequence events, considering 
relevant epistemic uncertainties.

Lastly, STREST selected six key representative critical 
infrastructures in Europe for exploratory application of the 
stress test methodology. The goal of the applications is to 
validate and refine standardized approaches adequate for 
different classes of critical infrastructures, which could be 
applied to similar infrastructures in the future.

Keywords: Stress test, critical infrastructure, natural hazard

Disaster Management and Resilience in Electric 
Power Systems: The Case of Chile
CONTRERAS, Diana (1); SHAW, Duncan (2)
1: The University of Manchester, United Kingdom; 2: The University 
of Manchester, United Kingdom
Presenting author: CONTRERAS, Diana
dcontrerasster@gmail.com
Chile is one of the countries located at the Ring of Fire. 
This belt concentrates subduction zones such as between the 
Nazca and South America Tectonic Plate, which is the reason 
for the intense seismic and volcanic activity in Chile. The 
strongest earthquake in the last years (Mw 8.8), took place 
the 27th February 2010. The earthquake triggered a tsunami 
which devastated several coastal towns in south-central 
Chile. The official death toll was 521, while the number 
of missing was 56. The Government declared 6 regions as 
zone of Catastrophes: Valparaiso, Metropolitana, Libertador, 
O’Higgins, Araucania, BioBio and Maule. It is estimated that 
the earthquake generated a power outage that affected the 93% 
of the country; therefore, the electricity and communications 
were initially interrupted, but later mostly restored. However, 
it took some days in the case of some locations. The telephone 
system was overwhelmed. Electricity infrastructure is key for 
the function of critical services (health, traffic control, water 
supply), which are necessary for undertaking the emergency 
response tasks after an earthquake and/or a tsunami. In normal 
times, the electricity infrastructure is necessary to sustain 
human and economic well-being since it supplies energy 

Keywords: Flood, Floodplain urbanization, GIS, Remote 
Sensing, Modeling

Disaster Risk Reduction in the Greater Chicago 
Area
SPOONS, Christina
Walden University, United States of America
Presenting author: SPOONS, Christina
Christina.spoons2@waldenu.edu
The American Red Cross of Greater Chicago has partnered 
with local businesses and fire departments within its seven-
county jurisdiction to increase community involvement in 
emergency response planning. The chapter has launched 
fire safety and disaster risk reduction outreach campaigns in 
communities that are disproportionately affected by disaster 
to influence the resilience and community involvement in 
disaster planning in those communities.

A mixed-methods study triangulating multiple data sources, 
including a survey, interviews, and direct observation 
during home safety visits, was conducted to determine 
whether the outreach campaign has an impact on the 
community involvement in emergency planning in targeted 
neighborhoods.

Data analysis revealed a number of reasons community 
members had not previously prepared for an emergency and 
found that the outreach program addressed most of these 
concerns and partnered with participants to help them become 
more resilient to disaster through preparation. Participants 
reported feeling better prepared for an emergency after 
learning preparedness techniques through the program. 
Additionally, calls for service from the American Red Cross 
have decreased in all of the communities the program has 
served. The largest change was a 37% decrease in calls for 
service over three years in one community.

Keywords: Disaster Risk Reduction, Community Action, 
Preparedness, Local Action, Education & Capacity Building

The STREST Project: Harmonized Approach to 
Stress Tests for Critical Infrastructures Against 
Low-Probability High-Impact Natural Hazards
TSIONIS, Georgios (1); ARGYROUDIS, Sotiris (2); 
BABIČ, Anže (3); BILLMAIER, Maximilian (4); 
DOLŠEK, Matjaž (3); ESPOSITO, Simona (5); GIARDINI, 
Domenico (5); IERVOLINO, Iunio (6); IQBAL, Sarfraz (7); 
KRAUSMANN, Elisabeth (1); MATOS, José Pedro (8); 
MIGNAN
1: European Commission, Joint Research Centre; 2: Aristotle 
University of Thessaloniki; 3: University of Ljubljana; 4: Basler & 
Hofmann; 5: ETH Zurich; 6: AMRA; 7: INGV; 8: EPFL
Presenting author: TSIONIS, Georgios
georgios.tsionis@jrc.ec.europa.eu
Critical infrastructures are the backbone of modern society 
and provide many essential goods and services to urban areas, 
e.g. electrical power, telecommunications, water, etc. These 
infrastructures are highly integrated and often interdependent, 
but recent natural events have highlighted that such complex 
systems are highly vulnerable to natural hazards. They have 
also revealed the risk of cascading failures with potentially 
major and extended societal and economic consequences.
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Studying the Effects of Contemporary Residential 
Buildings Facades due to Climate Architecture 
(Case Study; Warm and Dry Climate in Iran)
KHODDAMI POOR, Akram; FARAJOLAHI ROD, Amir; 
ALAEI, Seyed Javad
Islamic Azad University (Karaj Branch), Karaj, Iran, Iran, Islamic 
Republic of
Presenting author: ALAEI, Seyed Javad
alaeia@yahoo.com
A substantial portion of energy consumption by buildings is 
through its dissipation via the building facade. The present 
study aims at obtaining practical solutions for designing 
facades in warm and dry climate in Iran through emphasis 
on energy saving, which is one of the three main categories 
associated with designing in sustainable architecture. To 
do so, related literature and studies in this climate in this 
regard are reviewed. In order to improve and adapt the 
proposed strategies to the available technologies and climatic 
conditions, these two variables are studied more exclusively. 
It is inevitable interaction between climate and architecture. 
Architectural designs regardless of the climatic characteristics 
of the regional climate will be imperfect and costly. The 
creation of urban spaces, residential areas and buildings all 
need to pay attention to climate and climate studies.

Urban buildings and their symbols are the most influential 
factors in an urban landscape. Since the climate in each area is 
one of the most important factors affecting the design views.

This article has been tried to emphasize the effects of facades 
in residential buildings due to climate architecture by 
investigation design patterns in warm and dry climate in Iran. 
Be recognized the importance and also how these patterns to 
are addressed, especially in view of the residential building

Keywords: climate architecture, facade, hot and dry climate

Coastal Risk Collaboration Governance and 
Communication: Integration of Stakeholder Risk 
Information, Training, Participation And Behavior
ERNSTEINS, Raimonds (1); LONTONE, Anita (1); 
KUDRENICKIS, Ivars (1); KAULINS, Janis (1); 
ZILNIECE, Ilga (1,2)
1: University of Latvia, Riga, Latvia; 2: Ventspils municipality, 
Latvia
Presenting author: ERNSTEINS, Raimonds
raimonds.ernsteins@lu.lv
The study analyzed coastal (esp. flood) risk governance and 
particularly the all stakeholders communication process and 
content in the coastal rural and town municipalities of Latvia 
- Salacgrīva, Saulkrasti, Ventspils and Liepaja. There were 
performed structured in-depth interviews and additionally 
also two questionnaire surveys done (Salacgriva, Ventspils) 
as well as expert interviews conducted. Results from coastal 
case studies are suggesting the whole scope of governance 
and communication enhancement recommendations to 
be complementary developed for coastal risk governance 
(CRG), even most of them are separately widely known 
theoretically and/or by international practice and some also 
step-wise applied by Latvian environmental governance 
practice as well.

to industrial, commercial financial sectors, communication 
networks, and hence almost all activities in modern societies. 
There are four electricity supply systems in Chile: the Central 
Interconnected System, the Norte Grande Interconnected 
System, the Aysén and Magallanes. Nevertheless, the biggest 
system regarding installed capacity (75%) and population 
served (93%) is the Central Interconnected System, therefore 
the most important. In this project we want to support the 
implementation of community resilience due to power 
outages caused by earthquakes and tsunamis. To achieve this 
aim we plan to collect and analyze qualitative data to identify 
the needs of the affected population due to the power outage 
and its coping strategies.

Keywords: Resilience, coping strategies, earthquakes, 
tsunamis, electric power systems, power outages.

Evaluation of Urban Resilience Against 
Communicational Outbreaks
YOUSEFI, Maysam (1); FADAEIGHOTBI, Maryam (2); 
KHALIFEH, Nahid (2)
1: Kerman Medical University; 2: Azad Islamic University of 
Kerman
Presenting author: YOUSEFI, Maysam
maysamy2@gmail.com
Experience of severe communicational infectious diseases 
outbreaks has shown urban resilience threats by this 
phenomenon. The epidemics of infectious diseases like 
deadly natural disaster make cities inefficient and unstable. 
While cities have no predetermined functional and physical 
preparation against this acute shock. And there is no 
integrative management between these different sectors, 
health management and urban strategic plans. This paper tries 
to describe process of this diseases diffusion (considering the 
variables disease) in urban district by spatial analysis method 
(GIS and fuzzy logic). Results show functional and physical 
details of urban strategic plan effects on diffusion pattern 
in target district. This strategic plan is applied in two ways, 
the passive plan before the crisis and the active plan during 
the crisis by three principles: “Isolating strategy,” “Adaptive 
strategy” and “Detachable strategy” in order to contain 
disease outbreaks.

The origin of respiratory communicational diseases is 
through close contact with people and airborne. Cities are 
prone to outbreaks of disease by putting people together in 
high density unless this gets back to some sort of control. 
Two dependent variables “contact frequency” and “social 
distance” have a direct impact on diffusion of pathogen. 
The greater “social distance” and lower the “frequency of 
contact” makes growth rate of disease diffusion decrease. 
Spatial analysis of the sample data and compare the current 
situation with the proposed plan proves by urbanism act in 
four sectors: “Functional & land,” “Movement & access,” 
“Public spaces” and “Physical & formal” that the zones of 
disease diffusion can be limited and controlled.

Keywords: : urban resilience, infectious diseases, diffusion 
pattern



133

IDRC DAVOS 2016

Po
st

er
 S

es
si

on
s

buildings are often get damaged. Analysis of the survey results 
of renovation projects and new construction in Tashkent, 
in the greatest number of cases (nearly 60%) were caused 
by influence of temporary technological actions. The paper 
presents the concept of the whole set of factors generated by 
new construction in the conditions of city development: not 
only factors associated with changes in static conditions of 
foundation work (change of soil properties by the presence of 
new construction, unloading at the arrangements of digging, 
etc.), but also the risk factors arising from the technology of 
construction works.

Keywords: Risk factors, construction, underground 
communications

CRG in Latvian municipalities has to be identified/assessed and 
managed not only as an traditionally technical-environmental 
problem, but also as socio-economic and culture tradition 
oriented problem field that all and complementary affects local 
communities and territory. CRG cross-level (vertical) and 
cross-sectorial (horizontal) integration is to be implemented 
in both the all mandatory municipal planning documents and 
esp. in the process of preparing, making and carrying out CRG 
decisions of the whole governance cycle. In the latter there 
also shall be integrated not only CRG situation assessment, 
but also mostly not known yet municipal monitoring (incl. 
public based/citizen science) and eventual CRG indicator 
systems.

The complementary use of all types of CRG instruments 
is to be effectively applied - political and legal, planning, 
economic and financial, institutional/administrative, 
infrastructure and communication instruments. The main 
success preconditon still remains as pro-active collaboration 
between the all main stakeholders groups involved in the 
CRG process is to be taking place and especially mandatory 
using of all collaboration communication complementary 
set of instruments – information and education/training, 
participation and related everyday/risk behavior - to ensure 
that any particular step/sector/level does not become a weak 
link in the necessary chain of CRG.

Mentioned set of recomendations correspond to the 
collaboration governance model/approach designed 
earlier during research-and-development projects studying 
local coastal/environmental governance in Latvia. The 
research results could be possibly used also for other/
different municipalities and at the national level, but all 
four complementary components/instruments of coastal 
risk collaboration communication model might be 
eventually applied for any other type of risk communication 
developments, particularly at the local scale.

Keywords: Coastal risk, governance, communication, 
instruments, stakeholders 

Risk Factors And Analysis Of Geotechnical 
Situation Under Construction Of Underground 
Communications In Tashkent
MIRALIMOV, Mirzakhid Xamitovich
Tashkent Automobile and Road Institute, Uzbekistan
Presenting author: MIRALIMOV, Mirzakhid Xamitovich
mirzakhid_miralimov@yahoo.com
For the last 15 years in Tashkent increased significantly 
the volume of construction of new urban infrastructure 
objects. Constantly increasing loading and environmental 
degradation require more and more active use of underground 
space, including for placement of transport and engineering 
systems, objects of trade and public services, warehouses and 
car parks. In this connection, the arrangement of underground 
structures in dense urban areas puts forward a number of 
requirements that must be considered during planning, 
designing and construction of buildings, as built and operated 
underground structures are zones of high risk and, in the event 
of an accident, a serious hazard to people therein. During the 
construction of the underground object in the deformation 
is involved massif of surrounding soil, the size of which 
increases with underground deepening. Existing neighboring 
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