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Foreword 

International Conference on CAPACITY BUILDING FOR RESEARCH AND INNOVATION IN 

DISASTER RESILIENCE, is jointly organized by the University of Moratuwa and the 

University of Colombo in Sri Lanka and Advancing Skill Creation to Enhance 

Transformation (ASCENT), an EU Erasmus+ project partners. Our world is increasingly 

subject to hazards that challenge conventional wisdom, both in anticipating natural and 

human‐made hazards and in responding to them. ASCENT project aims to strengthen 

research and innovation capacity for the development of societal resilience to disasters. 

ASCENT is co-funded by an EU Erasmus+ programme grant, which was commenced in 

February 2016 and will run for three years and is led by the University of Huddersfield’s 

Global Disaster Resilience Centre, based in the UK. They are joined by a consortium of 13 

European and Asian higher education institutions from the Bangladesh, Estonia, 

Lithuania, Sri Lanka, Sweden, Thailand and the UK. Other programme institutions include: 

University of Huddersfield, United Kingdom (Lead Partner); University of Central 

Lancashire, United Kingdom; Lund University, Sweden; Mid-Sweden University, Sweden; 

Vilnius Gediminas Technical University, Lithuania; and Tallinn University of Technology, 

Estonia. The Asian partner institutions include: University of Moratuwa, Sri Lanka; 

University of Colombo, Sri Lanka; University of Ruhuna, Sri Lanka; Naresuan University; 

Thailand; Chiang Mai University, Thailand; University of Dhaka, Bangladesh; BRAC 

University, Bangladesh; and Patuakhali Science and Technology University, Bangladesh. 

 

The project was inspired by the Sendai Framework for Disaster Risk Reduction 2015-

2030 (SFDRR), signed by 187 UN member states in March 2015, as a 15-year, voluntary, 

non-binding agreement which recognises that the State has the primary role to reduce 

disaster risk, but that responsibility should be shared with other stakeholders including 

local government, the private sector and other stakeholders. The Framework identifies 

that international, regional, sub-regional and transboundary cooperation remains pivotal 

in supporting the efforts of States, their national and local authorities, as well as 

communities and businesses, to reduce disaster risk. In line with this global framework, 

the development of capacity is vital in empowering the handling of disaster risk. 

 

Higher Education Institutions (HEIs) are environments primed to aid in the development 

of capacity. As centres of education and research, these institutions are involved in the 

dissemination and development of knowledge. They often have access to specialised 

infrastructure, funding sources, and aggregate skills and experience in the overall human 

resources unified within their organisational hierarchy. Disaster resilience capacity 

development, as a subject influenced by sharing and development of Research and 

innovation (R&I) practices, is linked heavily with the HEIs that house these efforts. The 
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SFDRR highlights the importance of academia in developing disaster resilience, 

characterising the role HEIs play as stakeholders of capacity development.  

 

The ability of R&I to contribute to capacity development demonstrates the significance of 

these activities to the development of disaster management. The SFDRR itself highlights 

capacity as a component of the multi-faceted nature of disaster risk. In order to contribute 

to the SFDRR goals and further the global drive for disaster risk reduction, HEIs must 

maximise the efficiency and effectiveness of their R&I activities to achieve the greatest 

possible capacity. Not only will R&I allow existing methods to be improved upon, it may 

also facilitate the introduction of new paradigms and approaches that best suit the 

evolving disaster risk and resilience environment bespoke to the communities at risk 

themselves. 

 

The shift towards acknowledging the role and aid of other stakeholders in developing the 

capacity for disaster resilience, especially HEIs, has highlighted the lack of understanding 

of the nuance these institutions play in aiding capacity development. Whereas States and 

macroeconomic considerations of disaster risk are well understood, a more precise 

examination of the interplay of influences that shape capacity development for disaster 

resilience is required to understand fully the role HEIs can play.  

 

In this context, during the past three years, the ASCENT consortium has identified 

research and innovative capacity needs across Asian higher education institutions in 

Bangladesh, Sri Lanka and Thailand in particular, to tackle the development of societal 

resilience to disasters. It has developed research infrastructure, prepared researchers to 

undertake advanced, world-class and innovative, multi- and interdisciplinary research, 

and increased international cooperation among higher education institutions. It has also 

explored, promoted and initiated opportunities for fruitful university/industry 

partnerships. In doing so, ASCENT has provided a link between the research and the 

public, helping to reinforce the connection between education and society. 

 

The work on advancing disaster resilience capacity that is expressed through the record 

of this conference comes at a time when leading scientists across the world are arguing 

that our planet has entered a new era, in which humans have supplanted natural forces 

as the primary determinant of the Earth’s future. There can be no doubt that resilience to 

catastrophic disruptions will come to be one of the major themes in research and practice. 

 

This conference has brought together expertise, across a wide range of disciplines and 

fields of study, around the central theme of resilience. By looking at the capability of 

systems to withstand change, this approach has informed capacity development of HEIs, 

both research, practice and the development of links between the education and society. 

This is both timely and urgent; getting resilience to disasters right has the potential of 
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preventing loss of life on a massive scale, and of mitigating the suffering that has been all 

too evident in the string of recent disasters across the world. 

 

 
 

Professor Dilanthi Amaratunga 

 

Professor of Disaster Risk Reduction and Management  

Principal Investigator of the ASCENT project  

Director, Global Disaster Resilience Centre 
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Preface 

Dear Authors, Esteemed Readers, 

It is with deep satisfaction that we write this Foreword to the Proceedings of the ASCENT 

Conference 2019 held in Colombo, Sri Lanka, January 15 -17, 2019. The ASCENT 

Conference is an integral part of the Advancing Skill Creation to Enhance Transformation 

(ASCENT) Project which aimed to enhance and improve the capacities of academics 

engaged in the research and innovation activities related to disaster resilience since its 

inception in 2016. It continues a tradition of bringing together researchers, academics 

and professionals from all over the world, experts in Disaster Resilience. The conference 

particularly encouraged the interaction of young and middle-level academics with the 

more established academic community in an informal setting to present and discuss new 

and current work. Their contributions helped to make the conference as outstanding as it 

has been. The papers contributed the most recent scientific knowledge known in the field 

of Disaster Resilience, Industry-University partnerships and Policy. 

 

In addition to the contributed papers, three invited keynote presentations were given by 

Mr. Abhilash Panda of the European Union, who spoke on the topic of'Localisation is key 

to resilience and sustainability', by Ms. Bindu Urugodawatte of SAARC Cultural Centre Sri 

Lanka, who spoke on the topic of 'Heritage and Disaster Resilience' and by Dr. 

SenakaBasnayake of Asian Disaster Preparedness Center, Thailand on the topic of 

'Effective Early Warning System for Strengthening Coastal Community Resilience'. In 

addition, a series of special events are organised in line with the conference, which 

captures a complete spectrum of activities and dialogues related to disaster risk 

reduction, and these special sessions are well facilitated with world renown subject and 

field experts. As conference chairs, we are obliged to state that all of the key stakeholders 

(both local and international) in the field of disaster risk reduction are joining hands with 

us in this great endeavor. These Proceedings will furnish the scientists of the world with 

an excellent reference book. We also trust that this will be an impetus to stimulate further 

study and research in all these areas. We thank all authors and participants for their 

contributions. 

      
Dr. Nishara Fernando  Dr. Chandana Siriwardana,  
University of Colombo   University of Moratuwa 
Conference Co-Chairs and Joint Organisers,  

International Conference on Capacity Building for Research and Innovation in Disaster Resilience 
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About the International Conference on Capacity Building for 

Research and Innovation in Disaster Resilience 

Floods. Tropical storms. Earthquakes. Tsunamis. Landslides. Droughts. Disasters are a 

part of everyday life, and they are increasing. Nowhere are they increasing faster and with 

greater ferocity than in the Asia Pacific, the world’s most disaster-prone region where, on 

average, 40 percent of the globe’s “natural” catastrophe occurs. Disasters, however, are 

rarely natural. Only hazards are. Disasters are failures to cope with them. When a storm 

or volcanic eruption rains down its fury, the vulnerability of our communities, the fragility 

of our homes, the exposure of our lands, property and livelihoods determine whether and 

how much we will suffer. 

 

In order to address such challenges, we must seek to build knowledge-driven economies 

through Research and Innovation (R&I). There is a need for stronger international 

linkages as well as a need for capacity strengthening of Higher Education Institutes (HEIs) 

for disaster resilience among Asian countries, and between Asia and other regions such 

as Europe, to help support and grow R&I capacities in critical areas such as how to build 

disaster resilience.  

 

The conference is being organised in conjunction with ASCENT, a three-year EU-Asia 

collaborative project that aims to address HEIs' R&I capacity strengthening for the 

development of societal resilience to disasters. It has developed research infrastructure, 

prepared researchers to undertake advanced, world-class and innovative, multi- and 

interdisciplinary research, and has increased international cooperation among higher 

education. It has also explored, promoted and initiated opportunities for fruitful 

university/industry partnerships. In doing so, ASCENT has provided the link between the 

research and the public, helping to reinforce the connection between education and 

society, within the context of disaster resilience. The project was formed by the 

inspiration of Sendai framework for Action 2015-2030.  

 

This conference will bring together experts, academics and researchers in Asia and the 

EU who are involved in research in the area of building capacity for R&I in disaster 

resilience. It will be a remarkable experience in bringing in several forums together, 

linking academia, policy and practise: all three components of the triple-helix concept. 

 

 

  



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019  ix 
 

Conference Tracks 
➢ Constructing mutually beneficial strategic partnerships between the university 

and the industry 

➢ The role of stakeholders enabling capacity building activities 

➢ Developing models and methods to strengthen Research and Innovation (R&I) in 

Higher Education Institutes (HEls) 

➢ Enhancing knowledge alliances, networks and strategic partnerships with the 

international community 

➢ Policy initiatives for capacity building in Disaster Risk Reduction (DRR) 

➢ Factors that enable or hinder capacity building for R&I in DRR 

➢ Performance measurement in capacity building in DRR 

➢ Other themes related to disaster resilience 
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Venues 
University of Colombo 

 
 

The oldest University in Sri Lanka, the University of Colombo is a sprawling complex 

located in the heart of the capital city of Colombo. In keeping with its motto “Buddhi 

Sarvathra Bhrajate,” Sanskrit for “Wisdom Enlightens”, the University of Colombo strives 

to maintain academic excellence in all areas of study. The University of Colombo has Eight 

Faculties with 43 Academic Departments, a Campus, a School, 7 Institutes and several 

Centres and Units. Many undergraduate and postgraduate study courses in the fields of 

Arts, Science, Medicine, Management, Finance, Law, Education, IT, Aesthetic Studies. 

Molecular Biology etc. are conducted by the University. The University also offers several 

other services, such as library services, career guidance, and services for differently-abled 

students.  

 

Student life is enhanced by a plethora of extra-curricular activities offered on campus. The 

beautiful playground and the modern gymnasium offer sportsmen and women the 

opportunity to exploit and develop their abilities to the fullest. The New Arts Theatre is 

often the arena for spotlighting the dramatic/musical talents of our student population. 

Today, the University of Colombo with a proud history of over 115 years continues in its 

endeavour to meet the challenge of maintaining its position as the “Metropolitan 

University, Modern and International in Outlook and Character”. The location of the 

University affords the student population all the advantages of a “metropolitan 

university”, with easy access to international information/ resource centres, libraries, 

theatres, sports complexes etc. 
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Its central location within the City of Colombo provides easy access to a wide range of 

cultural, entertainment and business facilities. The University of Colombo has a multi-

cultural multi-ethnic student and staff population, fostering social harmony, cultural 

diversity, equal opportunity and unity. 

 

University of Moratuwa 

 

The University of Moratuwa is located on the bank of the Bolgoda Lake in Katubedda, 
Moratuwa is the most sought-after technological university in Sri Lanka. Apart from 
academics including undergraduate and postgraduate studies, the University of 
Moratuwa presents social and cultural activities, student services, societies, and sports 
and recreational activities. The institution was known as Ceylon College of Technology, 
Katubedda (Katubedda Tech) before gaining university status. Its roots go back to the 
Institute of Practical Technology founded in 1960 to provide technical education. 
Students from the University of Moratuwa have won competitions for Google Summer of 
Code in 2007, 2008, 2009, 2010, and 2011, Imagine Cup Sri Lanka and IEEEXtreme 
Competition. In the Google Summer of Code, University of Moratuwa was ranked as the 
top university worldwide in the number of awards received by students for the five-year 

period from its inception in 2005. The University of Moratuwa won the Microsoft Imagine 
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Cup Sri Lankan Software Design Finals in five out of eight occasions, including 2005, 2006, 

2007, 2008 and 2012. In addition to this, the university maintains a stellar record in the 
world stage in competitions such as the CFA Investment Research Challenge and the CIMA 
Global Business Challenge. 

Cinnamon Lakeside 

 

Cinnamon Lakeside Colombo sits in the heart of Colombo, nestled between a lake and the 

bustling city, creating the perfect, urban getaway. As a beacon for the weary traveller and 

a call to the busy bee, Cinnamon Lakeside is the perfect way to escape within the city and 

find the luxuries of resort life. It is also the most extraordinary business hotel in Colombo, 

housing the largest city swimming pool, spectacular landscaping and an atmosphere of 

adventure. It is also home to a floating restaurant, an aqua foot lounge, delectable 

international cuisine, and inspiring event venues. Stunning views of the Beira Lake and 

its stylishly chilled architecture combine to transport every visitor to a far-away place of 

peace and punctuation, heightening the senses at all time. 
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1. Constructing mutually beneficial strategic partnerships between the university 

and the industry 

Prof. Emlyn Witt 

2. The role of stakeholders enabling capacity building activities 

Prof. A.K.M. Mostafa Zaman 

3. Developing models and methods to strengthen Research and Innovation (R&I) in 

Higher Education Institutes (HEls) 

Prof. K.D.N. Weerasinghe 
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international community 

Dr. Champika Liyanage 
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Prof. Mo Hamza 

7. Performance measurement in capacity building in DRR 
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Dr. Liwa Pardthaisong 
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Lead and Partners 

 

Global Disaster Resilience Centre, University 

of Huddersfield, UK (GDRC) 
 

A leader in interdisciplinary research, education, and advocacy to improve the resilience 

of nations and communities. What would it be like to live in a world in which government 

authorities, businesses, communities, and individuals work together to create a society 

that is able to withstand the effects of unforeseen events and threats? At the Global Centre 

for Disaster Resilience we are working with stakeholders at the global, national and local 

level to make this happen. 

 

The Global Centre for Disaster Resilience is committed to excellence in research, 

education, and advocacy to improve the resilience of nations and communities to 

disasters. 

 

With a growing population and infrastructures, the world’s exposure to hazards is 

increasing. When disaster strikes, communities may need to be rebuilt physically 

economically and socially. At the same time, it is vital that any reconstruction activity 

proactively considers how to protect people and their environment and reduce a 

community’s vulnerability. 

 

At the Global Centre for Disaster Resilience, our vision is for a society that has the capacity 

to resist or change in order to reduce hazard vulnerability and to continue functioning 

physically, economically and socially when subjected to a hazard event. 

 

We seek to achieve our vision by undertaking work that crosses the traditional 

boundaries between academic disciplines and schools of thought. We provide strategic 

advice and practical guidance based on rigorous; stakeholder informed research. We are 

also supported by a worldwide network of partners from policy, government, industry, 

and academia. 

 

The Global Centre for Disaster Resilience is part of the School of Art, Design, and 

Architecture at the University of Huddersfield in the UK. In November 2013, the 

University of Huddersfield was awarded the Times Higher Education University of the 

Year. The University excels in enterprise and innovation and in 2012, was named the 

Times Higher Education Entrepreneurial University of the Year. 
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For more information about our research, teaching, and advocacy, please contact 

Professor Dilanthi Amaratunga & Professor Richard Haigh, Global Centre for Disaster 

Resilience, University of Huddersfield, Queensgate, Huddersfield, HD1 3DH, United 

Kingdom.   

 

www.hud.ac.uk/gdrc. 

       d.amaratunga@hud.ac.uk  / r.haigh@hud.ac.uk . 

 
 

 

University of Moratuwa, Sri Lanka 
 

 

The University of Moratuwa, Sri Lanka is an independent state university 

located at Katubedda, Moratuwa overlooking the picturesque Bolgoda Lake. It was 

established as the University of Moratuwa (UoM), Sri Lanka on 22 December 1978 under 

the Universities Act No.16 of 1978 and operates under the general direction of the 

University Grants Commission. However, its origin can be traced back to the Government 

Technical School (GTS) which was established in Maradana, Colombo in 1893. 

 

Academic Staff (Permanent) - 317  

Academic Staff (Contract) - 51  

Academic Support Staff (Permanent) - 30  

Academic Support Staff (Contract) - 6  

Administrative Staff - 28 

 

University of Moratuwa, consists of four faculties namely, Architecture, Engineering and 

Information Technology with nineteen (19) academic departments offering eleven (11) 

Bachelor's degree programs to students selected by the University Grants Commission 

(UGC) and fifty-six (56) postgraduate programs together with MSc, MPhil & PhD research-

based postgraduate degrees. The university has an undergraduate student population of 

7687, and 1050 NDT diploma students of the Institute of Technology of University of 

Moratuwa (ITUM). These student numbers encompass 1517 undergraduate students 

admitted in February 2014 and another batch consisting of 1609 students was admitted 

in October 2014 from 2013 A/L batch catching up with some time despite severe space 

constraints. It must be highlighted that the university has been increasing the annual 

intake of students over 75% overall and 200% in the IT Faculty during the last ten years 

to meet the increasing demand for our degree programs and thereby catering the human 

resource development of our nation. 

http://www.hud.ac.uk/gdrc
mailto:d.amaratunga@hud.ac.uk
mailto:r.haigh@hud.ac.uk
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Social Policy Analysis and Research 

Centre (SPARC), University of 

Colombo, Sri Lanka 
 

The Social Policy Analysis and Research Centre (SPARC) of the Faculty of Arts, University 

of Colombo, provides a focal point within the Sri Lankan university system to integrate 

research, teaching, training, policy analysis and advocacy on critical areas of social and 

economic development. The centre facilitates close collaboration between academics and 

institutions outside of the University system, including governmental as well as non-

governmental agencies that are dealing with issues related to social policy. 

 

The establishment of SPARC culminates through a process that was set in motion at the 

University of Colombo several years back with the launching of the “Improving Capacities 

for Poverty and Social Policy Research" (IMCAP) in late 2000; a staff and student 

development programme to strengthen the skills of young academics from social science 

backgrounds on poverty and social policy analysis and research.  

 

The programme has also implemented various research activities with the active 

involvement of younger staff members from different departments within the Faculty of 

Arts. Significant studies have been undertaken on poverty, alienation of youth, urban 

housing, education, social and economic security, and conflict impact assessment. In view 

of these achievements IMCAP received the mandate to become a centre within the Faculty 

of Arts in order to perform its functions as an integral part of the University of Colombo. 

The centre builds on IMCAP’s achievements, but broadens its activities and contributions 

to the University. 

 

The objectives of the SPARC center could be listed as follows:  

 

➢ To facilitate and institutionalize independent research within Sri Lankan 

Universities on social development related issues. 

➢ To facilitate interdisciplinary exchange and dialogue between scholars from 

different disciplines and backgrounds. 

➢ To provide training and capacity building to improve the quality and relevance of 

social science education. 

➢ To identify opportunities for social policy reforms in Sri Lanka. 
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University of Ruhuna, Sri Lanka 
 

 

 

The University of Ruhuna is one of the leading universities in Sri Lanka functioning since 

1978. Its vision to be the prime intellectual thrust of the nation. It is a multi-campus 

university with 8 faculties scattered in Southern provincial cities of Matara (Faculties of 

Science, Humanities and Social Sciences, Marine Resources) Galle (Faculties of Medicine 

and Engineering) and in Mapalana, Kamburupitiya (Faculty of Agriculture). During the 38 

years of the existence, the university has expanded its horizons to be an entrepreneurial 

university, by developing and upgrading teaching, research and extension programmes 

through international collaboration with many higher education institutions around the 

world and linking with reputed industries. 
 

 

University of Central Lancashire, UK 
 

Today, University of Central Lancashire is one of the UK’s largest universities with a 

student and staff community approaching 38,000. Internationally the university has 

academic partners in all regions of the globe, and it is on a world stage that the first-class 

quality of its education was first recognised. The university has an increasingly thriving 

campus in Cyprus delivering UCLan programmes and original research within a Central 

Lancashire environment and culture. In 2010, the university became the first UK modern 

higher education institution to appear in the QS world university rankings. In 2016, the 

Centre for World University Rankings estimated UCLan to be in the top 3.7 percent of all 

worldwide universities, highlighting the progress the institution has made in providing 

students with real-world learning experiences and reflecting the institution’s broad pool 

of academic talent. 

 

Amongst its programme portfolio of some 400 undergraduate and 200+ postgraduate 

courses, the university has been at the forefront of developing degrees in emerging 

disciplines such as Fashion and Forensic Science to an evolving portfolio of Dentistry 

programmes to meet emerging sector needs. Undergraduate Medicine has now been 

added to that list, a course being delivered in one of the UK's most modern and inclusive 

medical schools. 
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Lund University, Sweden 
 

Lund University was founded in 1666 and is ranked among the world’s 

top 100 universities. The University has 40,000 students and 7,400 

staff based in Lund, Helsingborg and Malmö. The Division of Risk Management and 

Societal Safety was established 1st January 2014 prior to when it was part of the 

Department of Fire Safety Engineering and System Safety. The division plays an important 

role for several educational programmes at Lund University, on Bachelors Master sand 

Ph.D. level, by being responsible for several key courses in the programmes. More 

specifically, the division manages three programmes on master level, i.e., the MSc in Risk 

Management and Systems Engineering, the MSc in Disaster Risk Management and Climate 

Change Adaptation, and the MSc in Human Factors and Systems Safety. In addition, the 

division also offers learning laboratories and short courses for practitioners. 

 

Research at the Division of Risk Management and Societal Safety is focused on how 

people, organisations, and societies deal with events that might threaten something of 

value. We study both how such events themselves are managed (during an 

emergency/crisis) and how risk is managed (before the events). Even though the contexts 

in which the research is conducted are diverse, and the problems studied might vary 

considerably, a key aspect that characterises them all is the presence, and importance, of 

uncertainty. Uncertainty, in the present context, stems from the fact that we cannot fully 

know what will happen in the future. However, a key assumption in risk management is 

that our actions today may influence future outcomes in a positive way. Thus, despite 

considerable uncertainty, we may do actions today that result in a better outcome 

tomorrow. 

 

Studying how various stakeholders deal with aspects relevant for risk management and 

societal safety provides important knowledge of how systems (including social systems) 

work. However, the ultimate goal for the research conducted at the division is for it to 

contribute to solving practical problems. Therefore, a considerable part of the research 

conducted can also be classified as normative, or design research. The main difference 

compared to more traditional descriptive research is that it explicitly includes 

suggestions on how one should deal with various practical problems in the area of risk 

management and societal safety. International co-operation with other universities and 

organizations is central to the work at the division. 
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Mid Sweden University, Sweden 

 
Today, Mid Sweden University has campuses in Sundsvall and Östersund, with 

approximately 13,000 students. About 60 per cent are campus students, while the rest 

engage in distance education via web-based courses and programmes. 

 

Every year, students from all over the world come to study at Mid Sweden University, and 

we firmly believe that the international element of any education is a measurement of 

quality. We have a number of partnerships with universities around the world for the 

exchange of students and staff and we offer courses for international students at both of 

our campuses. 

 

Mid Sweden University provides higher education of high quality at undergraduate, post-

graduate, and research study levels. We offer a wide range of course programmes within 

the social sciences, behavioral sciences, media, nursing, teachers’ education, information 

technology, natural sciences, technology, and languages, as well as other subjects within 

the humanities. 

 

Vilnius Gediminas Technical University, Lithuania 
 

Vilnius Gediminas Technical University (VGTU) is one of the biggest 

universities in Lithuania. VGTU is a member of over 50 international organisations and 

has over 200 partners consolidated by international projects. VGTU implements many 

international projects under different funding programmes, such as COST, EUREKA, FP-

5, FP-6, FP-7, INTERREG IIIB, and PHARE. Curricula adjustments to meet labour market 

requirements and the quality assurance in studies are the main priorities in the 

development plan of VGTU. VGTU is a participant in the EU-Korea, EU-ALFA3 and the EU-

Asia link projects. It was awarded the ECTS label in 2006 and the E-Quality label of 

European National Agencies in 2007. The Department of Construction Economics and 

Property Management (CEPM) is committed to developing web-based intelligent, 

biometric and computer learning systems for real-world applications in construction and 

real estate.  

 

The department focuses its research on multi-variant decision support systems in 

construction, health and safe house, energy efficiency, climate change, online artificial 

intelligence technologies, e-city, and big data analytics. The department is active in R&D 
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projects and is currently involved in 10 different projects in the EU, Africa, Asia and at 

home (COST, FP-5, FP-6, FP-7, TEMPUS, LLP, Intelligent Energy Europe programme). The 

department is a TEMPUS project coordinator. In the course of these projects, the 

department has contributed to the scientific community in the last three years with 20 

articles published in ISI web of science journals. 

 

Tallinn University of Technology, Estonia 
 

Established in 1918, Tallinn University of Technology (TalTech; 

Estonian: Tallinna Tehnikaülikool, abbreviated TTÜ) is the only technical university in 

Estonia. TTÜ, in the capital city of Tallinn, is a university for engineering, business, and 

public administration. 

 

There are 13050 students at the university (among these 10% Masters students and 6% 

PhD students), With the academic staff totalling to a number of 1147, out of which 13% 

are professors. The university implements many international projects under different 

funding programs.  

 

The Department of Building Production of TUT is the department directly responsible for 

the implementation of the ASCENT project. Its main organisational functions include the 

fulfillment of part of the civil engineering curricula and carrying out construction-related 

research; it is a leading provider of higher education and research services to the Estonian 

construction industry not only in terms of full-time graduate courses but also through 

distance learning, lifelong learning, and continuous professional development courses. 

 

The department has established long-term partnerships with construction and property 

organizations in Estonia and is an active partner in international universities' networks. 

This ensures that research and education programs maintain close alignment to the 

current needs of the construction industry and promotes improvements in industry 

practice through innovation, Department research field: simulation modelling of 

management strategies in construction, impacts of climate change, disaster resilience, big 

data analytics, smart buildings, nearly-zero energy solutions, etc. 
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Naresuan University, Thailand 
 

 

Naresuan University, a government university accredited by the Office 

of the Commission on Higher Education, Ministry of Education, is a comprehensive 

university comprising 16 faculties, 3 schools, 1 college, and 1 institute. They are clustered 

into the Health Sciences Cluster, the Science and Technology Cluster, and the Social 

Sciences Cluster. A wide range of degree programs, offered at all levels of studies, are 

delivered to meet increasing demands of prospective students who not only need to be 

well-equipped with academic knowledge but also current issues and global trends in 

order to cope well with the challenges of the ASEAN economic community and be 

outstandingly qualified graduates who are in demand in the labour market. 

 

Teaching quality and standards of a number of academic programs are developed with 

valuable inputs from visiting professors and international researchers/ staff who spend 

sabbaticals/work full-time at the university; this is made possible by extensive 

collaboration with overseas partners through a variety of activities to assure that 

students will not only be accommodated in a new learning environment but also in a 

remarkably research-oriented venue where quality has never been compromised. 

 

Chiang Mai University 
 

Chiang Mai University was founded in January 1964, under a Royal 

Charter granted by His Majesty King Bhumibol Adulyadej. CMU was the first institution of 

higher education in the north and the first provincial university in Thailand. 

 

CMU offers 14 multidisciplinary graduate courses including four newly opened; Master of 

Engineering in Biomedical Engineering (international), Master of Arts Program in Art and 

Culture Management. but also, best suits the students' interests and the changing 

demands of the workplace. CMU offers 14 multidisciplinary graduate courses including 

four newly opened; Master of Engineering in Biomedical Engineering, Master of Arts 

Program in Art and Culture Management. 

 

In collaboration with foreign universities, CMU faculties, and the International Relations 

Division offer courses, ranging in length from two weeks to a full academic year, that focus 

on aspects of Thai and Asian language, culture, history, and society. 
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CMU continues to expand its national and international collaborative research activities. 

CMUs research funds for 2008 were made up of US$ 6,382,926 from the internal fund and 

US$ 17,903,037 from external funding. In addition to the discipline-specific research 

facilities to be found within individual faculties, we have established three 

interdisciplinary research institutes to develop CMUs excellence in research and 

development in a variety of fields, primarily collaborative research projects between 

specific academic disciplines. 
 

 

Department of Disaster Science and Management, 

University of Dhaka, Bangladesh 
 

 

The Department of Disaster Science and Management started its journey in 2012 with a 

vision to provide international standard high-quality education and research in the area 

of hazard science and disaster management. Perhaps, the department aims to emphasize 

more on research. As hazards and climate change are two crucial phenomena, the whole 

world is experiencing now; the department manages the extreme events based on solid 

understandings of science inherent to those phenomena. 

 

So far, huge knowledge has been agglomerated from numerous national and international 

projects working on reducing the risk and vulnerability of crisis situations. It’s high time 

to bring this knowledge in an academic format and to enhance the existing knowledge. 

This is how the department has emerged. The Department of Disaster Science & 

Management will keep marching by realizing its importance in the context of 

humanitarian and national development perspective.  

 

Patuakhali Science and Technology University, 

Bangladesh 
 

The university is situated at the south-western part of Bangladesh. 

Commencing from the Patuakhali Agricultural College, PSTU was inaugurated by Sheikh 

Hasina, Prime Minister, Government of the Peoples' Republic of Bangladesh on 8 July 

2000, and started its academic activities on February 26, 2002. PSTU has given affiliation 

to the Barisal Government Veterinary College as its constituent faculty. This is the only 

science and technological university in Barisal division. The PSTU campus is at Dumki 

Upazila under Patuakhali district. It is about 15 kilometers north from Patuakhali district 

town. Being the only university in the Barisal division, PSTU was established primarily to 
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facilitate easy access to quality higher education to a populace who had been deprived of 

this precious right for a very long time since the independence of Bangladesh. 

 

BRAC University, Bangladesh  
 

Postgraduate programmes in Disaster Management (PPDM) 

comprising of certificate, diploma and master's degree programs run 

as a semi-autonomous program within BRAC University with a link under the Department 

of Architecture. The certificate is a 1-semester course; on completion of another semester, 

a diploma is obtained. There is also the option of obtaining a master s degree by 

completing a dissertation in additional 1-2 semesters. Students are currently doing their 

Master degree programs instead of certificate or diplomas. 

 

BRAC University is one of the very few academic institutions around the world and the 

first in the region to offer formal academic programs in disaster management. The 

Postgraduate Programs in Disaster Management (PPDM) was initiated in fall 2005 with a 

view to creating qualified professionals in this nationally and internationally significant 

field. This is a modular program (diploma and master's degree) with a progressively 

higher level of academic aptitude. Nearly 100 students have been awarded the Master in 

Disaster Management degree while more than one hundred students completed 

Postgraduate Certificate and Diploma courses. The participants in the certificate program 

are mostly government and NGO officials involved in disaster management related 

activities while students pursuing Master degrees include other professionals and fresh 

graduates as well. Graduates from PPDM are well-placed mostly in various national and 

international development organizations where, in many instances, they have secured 

their placements before their graduation. 

 

Asian Disaster Preparedness Center (ADPC) 
 

Asian Disaster Preparedness Center (ADPC) is an intergovernmental organization that 

works to build the resilience of people and institutions to disasters and climate change 

impacts in Asia and the Pacific. Established in 1986 as a technical capacity building center, 

ADPC became an intergovernmental organization after nine founding members ratified 

its Charter. Member countries include Bangladesh, Cambodia, China, India, Nepal, 

Pakistan, the Philippines, Sri Lanka, and Thailand.  

 

During the past three decades, ADPC has grown and diversified its expertise across social 

and physical sciences to support sustainable solutions for risk reduction and risk 

management across a broad range of specialist areas. It develops and implements cross-
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sectoral programs and projects on the strategic themes of risk governance, urban 

resilience, climate resilience, health risk management, preparedness for response and 

resilient recovery. Our strategic themes are complemented and underpinned by the cross-

cutting themes of gender and diversity, regional and transboundary cooperation as well 

as poverty and livelihoods. The ADPC Academy designs and delivers specialized capacity-

building and training courses at all levels, as well as working to enhance the capabilities 

of national training centers. The Bangkok headquarters and country offices of ADPC in 

Myanmar, Bangladesh, and Sri Lanka host experts in our strategic as well as cross-cutting 

themes, who work towards inclusive development goals across these areas. 

 

ADPC has been supporting the Regional Consultative Committee on Disaster Management 

(RCC) since 2000 as its secretariat. Established by 26 countries of Asia and the Pacific, 

RCC is a unique forum that brings National Disaster Management Organizations (NDMOs) 

of member countries together every year and focuses on the implementation of disaster 

and climate risk management initiatives. RCC facilitates the implementation of the global 

and regional frameworks at the national and regional level. 
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Dialog Axiata Group (Technical Partner) 
 

 

Dialog Axiata Group, a subsidiary of Axiata Group Berhad (Axiata), operates Sri Lanka’s 

Leading Quad-Play Connectivity Provider. Dialog Axiata PLC, listed on the Colombo Stock 

Exchange, supplements its market leading position in the Mobile Telecommunications 

sector with a robust footprint and market presence in Sri Lanka’s Fixed 

Telecommunications and Digital Television markets through its fully owned subsidiaries 

Dialog Broadband Networks (Private) Ltd (DBN) and Dialog Television (Private) Ltd., 

(DTV). Dialog Axiata Group is Sri Lanka's largest Foreign Direct Investor (FDI) with 

investments totalling over USD 2.2 Billion. 

 

The winner of six Global Mobile Awards, Dialog has the distinction of being voted by Sri 

Lankan Consumers as the Telecom Service Provider of the Year for six years in succession 

at the SLIM-Nielsen People's Choice Awards. Dialog was also voted by Sri Lankan 

consumers as the Internet Service Provider of the Year, and has topped Sri Lanka’s 

Corporate Accountability rankings on every occasion since their inception, and is an ISO 

9001 certified company since the year 1999. The Company has received numerous local 

and international awards including the National Quality Award, the Sri Lanka Business 

Excellence Award and the eSwabhimani Award for Digital Inclusion.  

 

Dialog has been at the forefront of innovation in the mobile industry in Sri Lanka since 

the late 1990’s, propelling the nation’s mobile telephony infrastructure to a level of 

advancement on par with the developed world. The company delivers advanced mobile 

telephony and high speed mobile broadband services to a subscriber base in excess of 

12.6 Million Sri Lankans, via 2.5G and 3G/3.5G and 4G networks.   

 

Dialog endorses the worldwide Sustainable Development Goals (SDGs) which aim to build 

a sustainable future for all by 2030. Dialog has committed to Goal number 1 (combating 

Poverty), Goal number 4 (providing Quality Education), Goal number 5 (Gender 

Equality) Goal number 9 (fostering Industry, Innovation and Infrastructure) and Goal 

number 13 (Climate Action) as its key areas of focus. 
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ASCENT (Advancing Skill Creation to 

ENhance Transformation) 

 

Brief Outline (Including Aims) 
Asia is the region most heavily impacted by disasters worldwide. On average, 40 percent 

of disasters resulting from natural hazards occur here, and the risk of these devastating 

events is only increasing with time. Solutions urgently need to be developed to build 

resilience and address increasing disaster risk, and in order to do this, Research and 

Innovation (R&I) capacities must be strengthened.  

 

The ASCENT project (Advancing Skill Creation to ENhance Transformation), aims to 

strengthen R&I capacity in Asian Higher Education Institutions (HEIs) and therefore their 

ability to meet the growing need for disaster resilience research, with the overall goal of 

furthering the development of societal resilience to disasters.    

 

ASCENT is co-funded by the EU Erasmus+ programme, a scheme that funds academic 

mobility and cooperation projects between EU programme countries and partner 

countries around the globe. The Europe-Asia collaborative project is led and coordinated 

by Professor Dilanthi Amaratunga and Professor Richard Haigh from the Global Disaster 

Resilience Centre, University of Huddersfield, UK. They are joined by European HEIs from 

Estonia, Lithuania, Sweden, and the UK and are partnered with Asian HEIs in Bangladesh, 

Thailand and Sri Lanka.  

 

The project was inspired by the Sendai Framework for Disaster Risk Reduction (2015-

2030), a 15-year voluntary, non-binding agreement which recognises that the State has 

the primary role to reduce disaster risk, but that responsibility should be shared with 

other stakeholders including local government, the private sector, and other 

stakeholders. The Framework identifies that international, regional, sub-regional and 

transboundary cooperation remains pivotal in supporting the efforts of States, their 

national and local authorities, as well as communities and businesses to reduce disaster 

risk.  

 

To achieve its aims, the ASCENT project set out to identify R&I capacity needs across 

partner HEIs in Asia; to prepare researchers in Asian HEIs to undertake advanced, world-

class and innovative multi- and inter-disciplinary research; to increase international 

cooperation on disaster resilience research projects; to explore, promote and initiate 

opportunities for university-industry partnerships, and to publicise and raise awareness 
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across the field of higher education about capacity building for disaster resilience 

research.   

Project Partners: 
European Programme institutions: 

Global Disaster Resilience Centre, University of Huddersfield, UK (Lead) 

University of Central Lancashire, UK 

Lund University, Sweden 

Mid Sweden University, Sweden 

Tallinn Institute of Technology, Estonia 

Vilnius Gediminas Technical University, Lithuania 

 

Asian Partner institutions: 

University of Colombo, Sri Lanka 

University of Moratuwa, Sri Lanka  

University of Ruhuna, Sri Lanka 

Naresuan University, Thailand 

Chiang Mai University, Thailand 

University of Dhaka, Bangladesh 

BRAC University, Bangladesh 

Patuakhali Science and Technology University (PTSU), Bangladesh  

 

Associate industry partners: 

Federation of Sri Lankan Local Government Authorities (FSLGA), Sri Lanka 

Asian Disaster Preparedness Centre (ADPC), Thailand 

 

Outputs and Impact: 
Throughout the three-year project, activities have been developed and implemented to 

address R&I needs in disaster resilience research. In the first part of the project, a detailed 

analysis of existing capacity for disaster resilience research in HEIs in the Asian partner 

countries (Bangladesh, Sri Lanka, and Thailand) was conducted through interviews with 

policymakers, higher education managers and other stakeholders. R&I capacity needs 

were then identified, and the findings formed the basis for the design of the future 

Capacity Development Framework and project activities. 

 

A series of online and face-to-face training workshops were designed, developed and 

conducted to build the capacities of researchers to carry out disaster resilience research. 

The training workshops covered a range of topics from technical skills (such as fieldwork, 

data collection, and sampling) to non-scientific, supplementary skills (based around 

research grants, international collaboration, leadership and project management). For 
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skills development, collaboration is critical. Therefore training on this theme was also 

provided including on international cooperation, to strengthen relationships and capacity 

to engage internationally, as well as on how to develop effective university-industry 

partnerships. For example, in Sri Lanka, a symposium with the Ministry of Social Welfare 

and Primary Industries and 3-day workshop was conducted to aid the development of 

university-industry partnerships in Sri Lanka. A sustainability plan was also developed to 

ensure the continuity of these efforts.  

 

In order to maximize the outreach of the project, the ASCENT Knowledge Hub was 

created. The Knowledge Hub, a virtual learning environment, provides online training 

sessions (or ‘MOOCs’ – Massive Open Online Courses) on a variety of topics designed to 

further skills development for disaster resilience research. All courses are publicly 

available and can be accessed online at www.disaster-resilience.net/knowledgehub.  

 

Future Work: 
The three-year project which commenced in February 2016 culminates at the ASCENT 

Festival, held in Colombo, Sri Lanka from 14th until 18th January 2019. More information 

on the ASCENT project can be found at http://www.ascent.disaster-resilience.net/.  

 

The ASCENT project consortium receives financial assistance from the European Union. 

The European Commission support for the project and its associated activities and 

outputs does not constitute an endorsement of the contents which reflects the views only 

of the authors, and the Commission cannot be held responsible for any use which may be 

made of the information contained therein. 

 

 

 

 

 

 

 

 

http://www.disaster-resilience.net/knowledgehub
http://www.ascent.disaster-resilience.net/
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Keynote Speakers 

 

Dr. Senaka Basnayake 
Climate Resilience Department 

Asian Disaster Preparedness Centre (ADPC), 

Bangkok, Thailand 

 

Dr. Senaka Basnayake works as the Director of Climate Resilience Department of Asian 

Disaster Preparedness Center (ADPC) in Bangkok, Thailand. He has been involved in 

implementing projects and programs on climate risk management and climate change 

adaptation in Asia. He also has experience in developing geospatial tools and datasets for 

understanding risks posed by hydro-meteorological extremes in a changing climate in 

addition to numerical weather prediction, climate modelling and impacts and 

vulnerability assessments to climate change. Before joining ADPC in 2010, he has served 

as a Scientist at Theoretical Division of SAARC Meteorological Research Centre (SMRC) in 

Dhaka, Bangladesh. He has worked as a Meteorologist-In-Charge of Centre for Climate 

Change Studies (CCCS) and Deputy Director of Department of Meteorology in Colombo, 

Sri Lanka. He holds B.Sc. (special) Degree in Physics and a Postgraduate Diploma and 

Ph.D. Degree in Meteorology. 
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Effective Early Warning System for Strengthening Coastal 

Community Resilience 
About 37% of the world’s population (as of 2017) represent the coastal community, who 

are exposed to various coastal hazards. Coastal Cities are more vulnerable to disaster 

risks due to their geographical settings, type of hazards and a higher level of social and 

physical exposure. Furthermore, the intensity and frequency of hazards are projected to 

be increased with unprecedented climate change creating more risks in urban areas. 

 

Risks for different social groups (SMEs, slum dwellers, fishermen, farming community, 

etc.) significantly vary depending on their capacity to absorb shocks from different 

hazards. Building resilience with evidence-based and well-grounded approaches and 

with definitive resilience indicators need to be explored with the local context. The early 

warning system is one such indicator of resilience building of coastal communities among 

other indicators such as governance, coastal zone, and land use management, response 

mechanisms, etc. It is important to pay greater attention to early warning systems, 

especially at the local level to enhance effective dissemination and communication of 

early warnings and to improve community responses to minimize the disaster risks.   
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Keynote Speakers  

 
 

Ms. Bindu Urugodawatte 
BA Hons. (Peking), PGDip (Rotterdam), MA (Harvard) 

Fulbright Scholar, Harvard Fellowship, Asian Fellow (Asian Scholarship Foundation) 

 

Bindu Urugodawatte is the Deputy Director of Research at the SAARC Cultural Centre.  She 

is an Archaeologist by profession, trained both in the East and West and carrying out her 

research in South, Central, and East Asia.  Her research interests include Buddhist 

Archaeology of Sri Lanka and South Asia, Silk Road Buddhist Archaeology, Buddhist 

Archaeology of Central Asia and China.  Currently, she is carrying out research on 

Paintings of Jataka Stories at the Kizil Rock-Cut Cave Temple in Xinjiang Province of China.  

She has contributed her research to both national and international publications and 

presented her research findings at national and international forums in USA, Europe, and 

Asia.  She is the editor of many of the publications of the SAARC Cultural Centre and her 

recent publications as an editor and author include SAARC Art Magazine, Hindu Cultural 

Trails: Celebration of a Timeless Tradition - Gods and Goddesses, Pilgrims and Prayers, 

Temples and Texts, Book of Abstracts, Buddhist Art and Architecture and Key Buddhist 

Centres of Devotion and Pilgrimage in Buddhism Living Religion Sri Lanka, etc.  Buddhism 

in Central Asia in 2600 Years of Sambuddhatva: Global Journey of Awakening, Influence 

of European Diaspora on Sri Lankan Buddhist Art in the Circulation of Cultures and 

Culture of Circulation: Diasporic Cultures of South Asia During the 18th to 20th Centuries 

are some of her other research publications.  She has worked in governmental, non-

governmental and private organisations in Sri Lanka, USA, and China in various capacities.  

She is an avid photographer, a nature lover and an intrepid traveller. 
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Heritage and Disaster Resilience 
 

Heritage is the fabric which defines and identify cultural and social framework in which 

we live in.  Heritage has minimum economic value unless it is associated with tourism.  In 

budgetary allocations heritage is not considered important, especially in South Asia 

unless it is an aspect revolving around nationalism, political or social agendas, and norms.    

Heritage has two main components – Cultural Heritage and Natural Heritage.  As nature 

is the cause of many of the natural disasters, attention is paid for the development of 

disaster risk reduction and resilience.  Cultural heritage has become a poor relation at the 

bottom of the list in terms of resources, research, funding, etc., in relation to disaster risk 

reduction and resilience.  The wealth of knowledge hidden within the tangible and 

intangible cultural heritage has become completely neglected due to lack of resources and 

interest.  Traditional knowledge embedded in Intangible Cultural Heritage in each society 

contains the collective knowledge of centuries.   

Heritage at risk due to armed conflict has become a popular issue, and international 

policies have been established by UNESCO, but these revolve around World Heritage Sites 

and mainly deals with issues of Tangible Cultural Heritage.  Management of Tangible and 

Intangible Cultural Heritage in disasters has not been addressed and thereby risking the 

fragmentation of social and cultural fabric in post-disaster resettlement creating many 

long-term issues.   

Heritage at Risk in armed conflict, a situation faced by many countries has different issues 

in the country.  Tangible Cultural Heritage becomes at risk due to nationalistic and 

political agendas, for short-term economic gain and due to lack of awareness and 

knowledge.  These issues have to address case by case based on the social and cultural 

fabric of each country.  Post-conflict also creates its own difficulties due to rapid 

development, lack of knowledge, nationalistic and political agendas, etc., which also needs 

to be addressed.   

Tangible and Intangible Cultural Heritage is at risk during and post natural disasters such 

as floods, droughts, tsunami, earthquakes, landslides, etc.  Due to lack of guidelines and 

framework for management of heritage in the face of disasters, lack of priority in 

resolving issues of heritage, lack of human resources and lack of funding has made 

heritage very vulnerable to disasters.  The biggest tragedy is that we neglect centuries of 

knowledge in the face of natural disasters and do not spend the funding to test and 

investigate this knowledge to identify solutions which are slowly disappearing from the 

world.  For example, many of the Tangible Heritage structures along the Sri Lankan coast 

survived the Boxing Day Tsunami in 2004 when compared to more modern structures; 

we have yet to study the reasons for this.   

Heritage is resilient with centuries of knowledge the best practices have survived up to 

the modern era.  Can we use this knowledge of resilient heritage to build resilience?  
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Keynote Speakers  

 
 

Mr. Abhilash Panda 
Deputy Chief, Europe and Central Asia 

UN Office for Disaster Risk Reduction (UNISDR) 

Brussels, Belgium 

 

Abhilash Panda has nearly 18 years of experience in international development, 

humanitarian response and disaster resilience at the United Nations.  He is currently the 

Deputy Chief of UNISDR’s Regional office for Europe and Central Asia covering 55 

countries.  

 

Abhilash joined the United Nations in 2004 with the United Nations Development 

Programme (UNDP) in Delhi supporting post disaster recovery and rehabilitation. Since 

then he has served in various capacities, including Disaster Risk Management Officer for 

UNDP in Iran (2006-2007), UNISDR’s Regional programme manager for South East Asia 

(2008-2012), UNISDR’s global lead for Urban Risk Reduction and Resilience and United 

Nation’s Campaign on Making Cities Resilient (2013-2017).  

 

Abhilash holds a Master’s in Business Administration and Bachelors in Electronics 

Engineering. He is currently pursuing his PhD. 
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Localisation is Key to Resilience and Sustainability 

 
Development agendas adopted throughout 2015, in particular, the Sendai Framework for 

Disaster Risk Reduction 2015-2030 (SFDRR), 2030 Sustainable Development Goals 

(SDGs) and the Paris Agreement represent not only a unique landmark to achieve a shift 

of our societies towards sustainability and resilience. 

 

The Sendai Framework for Disaster Risk Reduction 2015-2030 (Sendai Framework) 

recognizes the State’s primary role in facilitating the achievement of its disaster risk 

reduction (DRR) goal and priorities and highlights the criticality of sharing these 

responsibilities with other stakeholders and realizing an all-of-society approach. 

Progress made towards DRR objectives set by the Sendai Framework, and its 

predecessors have saved countless lives and billions of dollars in property, protected 

livelihoods and economies, and otherwise reduced suffering across the globe. Despite 

these gains, significant disaster risk remains in all regions and all countries, most acutely 

those in the low- and middle-income categories.  

 

As more people and assets are located in areas of high risk, the proportion of world 

population living in flood-prone river basins has increased by 114%, while those living 

on cyclone-exposed coastlines have grown by 192% over the past 30 years. Over half of 

the world’s large cities, with populations ranging from 2 to 15 million, are currently 

located in areas highly vulnerable to seismic activity. Rapid urbanization will further 

increase exposure to disaster risk. The World Economic Forum (WEF) has estimated that 

by the year 2050, the exposure of city dwellers to various hazards, including earthquakes, 

tsunamis, urban floods, cyclones and storm surges will double (WEF, 2014).  

Coupled with the exacerbating effects of climate change, an increasing shift towards 

urban living, persistent social and economic inequality, and continued investment in 

hazard-prone areas, many countries are finding their progress towards controlling or 

reducing hazard risk has stagnated and even reversed despite ongoing and concerted 

efforts to address it.  

 

Achieving the SDGs in coherence with the 2015 development agenda means 

strengthening collaboration and developing joint efforts within governments to the 

lowest possible level. This is to ensure not only that an integrated approach is delivered 

but also that ‘policy coherence’ is guaranteed.  

 

Sendai Framework and the SDGs represent a significant step forward in safeguarding the 

economic prosperity and supporting cities in ably localising their efforts - from the setting 

of goals and targets to determining the means of implementation and using indicators to 

measure and monitor progress. 
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By localizing, actions need to take into account subnational contexts in the achievement 

of the 2030 Agenda, that includes the setting of goals and targets, thereby putting 

priorities of the communities at the core of sustainable development. There should be 

sustained exchanges between the global, national and local facets. 

 

All the ‘seven’ Sendai Framework including multiple SDG targets are directly related to 

the responsibilities of local and regional governments. For that part achievement of the 

Sendai Framework and SDGs depends, more than ever, on the ability of local and regional 

governments to promote integrated, inclusive, resilient and sustainable local 

development. 

 

Governments and policymakers at the local level, are catalysts of change and best placed 

to link the global goals with local communities. Localizing implementation of the Sendai 

Framework and SDGs is a process to empower all local stakeholders, aimed at making 

sustainable development more resilient, and therefore, relevant to local needs and 

aspirations. Development goals can be reached only if local actors fully participate with 

capacity, not only in the implementation but also in the target-setting and progress 

monitoring. 

 

Local disaster risk governance must be strengthened through coalitions of local actors 

including public and private partners. Communities and related agencies and in particular 

urban planners need to be more involved in risk assessments and identification of 

vulnerabilities. Various tiers of governments need to set up coherent mechanisms that 

include incentives allowing and encouraging the engagement of various sector to invest 

in risk reduction.  

 

National and local multi-stakeholder platforms for DRR play a pivotal role in engaging 

various stakeholders. These platforms are recognized in the Sendai Framework as key 

mechanism to achieve a coordinated implementation of DRR strategies, plans, and 

actions. As highlighted stakeholders and various actors and sectors at local, sub-national 

and national levels are the main implementers of DRR. This includes taking practical 

actions and mapping risks, avoiding the creation of new risks (for instance in land use 

planning) and implementing the Sendai Framework through legislation, financing 

programs, policies, and programs. DRR platforms have a crucial role in coordinating 

strategies, policies, actions, reporting, etc. to ensure a more coherent implementation. 

 

To achieve SDGs 11.5 and 11.b at the local level, the disaster risk reduction (DRR) 

dimension needs to be integrated into local development plans, policies, and budget, with 

clear roles and responsibilities within the local government. Local governments should 

conduct periodical participatory assessments to identify the most potential and worst-

case scenarios including means to reduce their impact. Building codes and land - zoning 
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regulations need to be updated and better enforced to improve the resilience of housing 

stock and infrastructure investments.  

 

UN Member States have identified a need for implementation support and enhancement 

of the capacity of institutions and individuals dealing with DRR and in the implementation 

of the technical support requirements of the Sendai Framework itself. Without adequate 

capacity and mechanisms for its implementation, it will be impossible to achieve the 

Sendai Framework targets. The pursuit of more collaborative and coordinated efforts to 

deal with increasingly limited resources is required as global progress towards meeting 

DRR targets advances. 

 

DRR capacity is short of what is required, and without adequate capacity in place and 

ongoing mechanisms to ensure its development, it will be impossible to achieve targets 

set by international agreements like the Sendai Framework including the 2030 

development agendas. Disaster risk management is a challenge faced by all stakeholders, 

not just nation and local disaster management and civil protection offices. While this point 

has been made clear in both policy and literature and is to a growing degree being 

accepted by individuals and organizations across all sectors, the associated challenge of 

developing adequate capacity remains. As such, there can be no expectation of meaningful 

progress towards the Sendai Framework goal, or those of any DRR effort, until nations 

and societies understand the capacities needed to perform the actions required, the gaps 

that remain, and what is needed to close them. 

 

There is no fixed blueprint towards effective localisation and implementation of the 2030 

development agenda in a coherent manner. Countries and regions have distinctive 

topography, population density, vulnerabilities, and capacity needs. 
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Keynote Speakers 

 

 
Senior Professor Lakshman Dissanayake 
B.Dev.S (First Class Honours); (Colombo); PG Diploma (Colombo); MA (Brussels); PhD (Adelaide); 

FRSA (United Kingdom) 

Vice Chancellor, University of Colombo 

 

Professor Lakshman Dissanayake received his Bachelors’ Degree in Development Studies 

from the University of Colombo, obtaining First Class Honours in 1977. He holds a 

Postgraduate Diploma in Population Studies from the University of Colombo, Masters’ 

Degree in Demography from the Vrije Universiteit Brussel, and PhD from the University 

of Adelaide. He is a Fellow of Royal Society of Arts (United Kingdom). 

 

Professor Lakshman Dissanayake is the Vice Chancellor of the University of Colombo, Sri 

Lanka. He is also Senior Professor of Demography (Chair), University of Colombo.  

 

Professor Dissanayake has been honored by various esteemed positions and awards both 

nationally and internationally by recognizing his contribution to the field of Demography. 

Following are only a few that are selected from a vast number of academic distinctions. 

He is also a Visiting Professor at the Faculty of Health and Social Sciences, Leeds Beckett, 

University in the United Kingdom. He also serves as an Adjunct member of the Hugo 

Center for Population and Migration Research, University of Adelaide. In addition, he was 

conferred an Honorary Professorship by the Yunnan University in China in 2017. 

Professor Dissanayake is also a Member of the Research Advisory Group of the 

Department of Immigration and Border protection of the Australian Government. In 

addition, he also serves as a member of Migration Research Leaders Syndicate of the 

International Organization of Migration. He was the former Dean of the Faculty of 

Graduate Studies, founder Director of the Colombo University Community Extension 

Centre, and former Rector of the Sri Palee Campus of the University of Colombo.  
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Professor Lakshman Dissanayake is a receiver of ‘Excellence in Research’ (University of 

Colombo) and ‘Excellence in Research: Highest Grant Recipient’ (Committee of Vice-

Chancellors and Directors in Sri Lanka) 

 

Professor Lakshman Dissanayake’s expertise includes population aging, international 

migration, internal migration, irregular migration, regional demography, health 

demography, and population dynamics. He has published books, book chapters and 

numerous research articles in local and internationally reputed journals. 
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Keynote Speakers 

 
 

Professor K.K.C.K. Perera 
B.Sc (First Class Honours); (Moratuwa); MSc (California); PhD (California) 

Vice Chancellor, University of Moratuwa 

 

Professor Kapila C. K. Perera is the Vice–Chancellor of University of Moratuwa. He 

obtained his bachelor's degree in Mechanical Engineering from University of Moratuwa, 

Masters from the University of California, USA, which was followed by his PhD in 

Mechanical Engineering. 

 

Professor Perera has undertaken a number of national and administrative 

responsibilities, as the chairman of National Aquatic Resources Research & Development 

Agency of Ministry of Fisheries and Aquatic Resources, Co-Chairman, Inter-ministerial 

secretaries committee on Sethumadram Ship Channel Project of Sri Lanka, director, 

Institute of Technology, University of Moratuwa (ITUM), commissioner, Sri Lanka 

Inventors Commission (SLIC). Ministry of Enterprise Development and Investment 

Promotion, director of academic studies in General Sir John Kotelawala Defence 

University. In addition, he has extended his services as the director-Industrial Training 

Division and as the Head, Department of Mechanical Engineering in University of 

Moratuwa. Also, he has served as the Director General, Sri Lanka Institute of Advanced 

Technological Education and as the Vice Chairman of Ceylon Electricity Board (CEB), Sri 

Lanka. In addition, Professor Perera has served in many academic-administrative 

activities, affiliated to the state universities of Sri Lanka.  

 

Before joining the University of Moratuwa, he had devoted his career to the Sri Lanka 

Navy, where he started as a service cadet and eventually promoted to the position of the 

Lieutenant Commander. For the services in his career, he was awarded with Gallantry 

Medal for Wadamarrachchi Operation in 1990, and with Sri Lanka Armed Services Long 

Service Medal in 1992. In addition, he has been a President's Scout of Sr Lanka, in 1981.  
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Professor Perera has obtained many competitive scholarships and fellowships in his 

academic career. He was awarded a Fulbright Foundation scholarship in 1987 and he has 

also obtained the postgraduate studies scholarship from Asian Institute of Technology 

(AIT), Bangkok, Thailand.  In addition, he was awarded with a research fellowship from 

Science & Technology Agency of Japan to Japan Atomic Energy Research Institute, Tokai-

mura, Japan. He is a research fellow at University of California and in AIT, Thailand, 

Bangkok. Furthermore, into his academic activities, Prof. Kapila Perera was awarded the 

presidential award for outstanding research to recognise his research contributions. 
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Distinguished Speaker 

 
 

Professor Mohammad Tamim, PhD 
Pro-Vice-Chancellor (Vice Chancellor In-charge) 

BRAC University, Dhaka, Bangladesh 

 

Professor Mohammad Tamim has joined BRAC University as Pro-Vice-Chancellor with 

effect from 9th December 2018. He has more than thirty years' experience of university 

teaching, research, and administration as well as experience of both the government and 

private sectors. He has also led joint projects with overseas universities and multilateral 

aid agencies. 

 

Professor Tamim’s wide-ranging career includes significant contributions in the field of 

energy policy and planning. He worked as a consultant in several projects of the World 

Bank, JICA, USAID, and other international organizations and also served as Special 

Assistant to the Chief Adviser of the Caretaker Government of Bangladesh in 2007-2008 

with responsibility for the Ministry of Power, Energy and Mineral Resources. 

 

Professor Tamim received his Ph.D. in Petroleum Engineering from the University of 

Alberta, Edmonton, Canada. He completed his Masters in Mechanical engineering from 

the Indian Institute of Technology, Madras, India and Bachelors’ in the same subject from 

Bangladesh University of Engineering and Technology (BUET). 

 

Professor Mohammad Tamim will be the Acting Vice-Chancellor until the New Vice 

Chancellor takes over the position. 

https://www.bracu.ac.bd/about/people/professor-mohammad-tamim-phd 

  

https://www.bracu.ac.bd/about/people/professor-mohammad-tamim-phd
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In Memoriam: Professor Samantha (Sam) Hettiarachchi 

 
Samantha Hettiarachchi graduated from the University of Moratuwa in 1980, specializing 

in civil engineering. He obtained his doctorate in 1987 at Imperial College, London 

working on both physical and numerical modelling of coastal structures under wave 

loading. His investigations on single layer concrete armour units contributed to their later 

widespread use – for example in the Colombo South Port breakwater. From these early 

days of his research career, he displayed an interest and aptitude for taking science to 

practice.  During his doctoral studies, he collaborated with the Hydraulics Research 

Station at Wallingford and later worked for a year at Ove Arup and Partners, probably the 

best-known civil engineering consultancy firm in the world, while on special leave from 

Moratuwa University. Meanwhile, he gradually established the discipline of coastal 

engineering within the civil engineering program at Moratuwa University and gathered 

around him a strong group of academic staff specializing in that field. Some of his students 

are now professors in their own right at various universities across the world. 

Early on in his research career, he was able to secure research grants from the National 

Science Foundation (NSF), as a result of which he won two national merit awards. Later 

he served on many NSF working committees (Engineering & Built Environment; 

Oceanography and Marine Resources; and International Liaison). He also served on the 

thematic committee on Disaster Management & Mitigation and NSF’s Research Advisory 

Board. From 2006 to 2011 he was a member of the editorial board of the Journal of the 

National Science Foundation, during which time the Journal succeeded in being included 

in the Science Citation Index Expanded.  

Professor Hettiarachchi also cultivated collaborations with many state agencies 

responsible for implementation – the Coast Conservation Department initially and the 

Disaster Management Centre later on. He was an invaluable resource to the latter in its 

early days, immediately after the Indian Ocean tsunami of 2004. He designed many 

fishery harbours along our coast, and was also involved in various studies on the Galle 

and Hambantota Ports and Colombo’s South Port. He had an intimate knowledge of the 

Sri Lankan coastline. As his interests grew wider, he led or contributed to many 

environmental impact assessment studies, including ones on the Mattala Airport and the 
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Port City. He always sought to balance the demands of development and conservation; his 

uncompromising integrity and intellectual independence helped him to handle 

controversy with equanimity. He also contributed to Sri Lanka’s Coastal Zone 

Management Plan and its National Action Plan for Climate Change. He was consulted by 

the governments of Oman and Indonesia in addition to our own.  

Perhaps Professor Hettiarachchi’s greatest contribution to science and technology was in 

the leadership he gave to the installation of the Indian Ocean Tsunami Warning & 

Mitigation System under the auspices of UNESCO, ending up as Vice-Chairman and Acting 

Chairman of its steering group. This involved reaching consensus among both 

bureaucrats and subject specialists from 26 Indian Ocean rim states. In addition, he was 

able to persuade top worldwide experts in various fields to contribute towards these 

efforts – e.g., Professors Fumihiko Imamura from Tohoku University, Philip Liu from 

Cornell and Eduard Kissling from ETH Zurich. The last mentioned delivered Professor 

Hettiarachchi’s memorial lecture in November 2018, held under the auspices of the 

National Academy of Sciences Sri Lanka, of which Prof. Hettiarachchi was a distinguished 

fellow.  

Under his leadership, UNESCO produced two definitive guidelines, on Tsunami Risk 

Assessment and Probabilistic Tsunami Hazard Analysis. Towards the end of his career, he 

gave leadership to a number of collaborative research projects funded by the European 

Union and involving many nations, both in Europe and the developing world. The ASCENT 

project was one of them. His extensive network of international contacts from a wide 

cross-section of countries helped in no small measure to establish these research teams 

and their working relationships. He delivered a keynote address at the 4th International 

Conference on Building Resilience in Salford, U.K. in 2014.  

There are many other roles that Samantha played with distinction – thoroughbred 

academic, gifted teacher, methodical administrator, a brilliant orator, engaging raconteur, 

connoisseur collector of fountain pens, beloved son, amiable friend, and devoted husband. 

He was also a mentor to and confidant of many students and colleagues. But I will end by 

saying that in spite of his many achievements in a lifespan of just 62 years, he never took 

himself too seriously, never demanded obeisance from anyone, accorded dignity to all 

who crossed his path and lived very simply. Through his long and courageous battle with 

cancer, he always adopted a positive outlook to life, made the most of what life gave him, 

and indeed was a source of counsel for others who suffered from the disease. He will be 

mourned and missed by us all, but especially by his wife and fellow engineering academic 

Premini, to whom we offer our condolences. 

 

Professor Priyan Dias 
Senior Professor in Civil Engineering, University of Moratuwa 

Vice-President, National Academy of Sciences, Sri Lanka 
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Editors: 
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This Scopus and ISI Web of Science TM 

Core Collection, Emerging Sources Citation 

Index (ESCI) listed title focuses on 

research and scholarly activity that 

examine the role of building and 

construction on anticipating and 

responding to unexpected events that 

damage or destroy the built environment. 

 

This is the only journal in the field to 

specifically promote research and 

scholarly activity that examines the role of 

building and construction to anticipate and 

respond to disasters that damage or 

destroy the built environment. Although 

the origins and causes of disasters are 

varied, the consequences to human society are frequently similar: extensive loss of 

life, particularly among vulnerable members of a community; economic losses, 

hindering development goals; destruction of the built and natural environment, 

increasing vulnerability; and, widespread disruption to local institutions and 

livelihoods, disempowering the local community. In particular, it aims at developing 
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the skills and knowledge of the built environment professions and will strengthen their 

capacity in strategic and practical aspects of disaster prevention, mitigation, response and 

reconstruction to mitigate the effects of disasters nationally and internationally. The 

journal publishes original and referred material that contributes to the advancement of 

the research and practice and provides contributing authors with an opportunity to 

disseminate their research and experience to a broad audience. 

 

The coverage of the journal includes, but is not limited to: Disaster mitigation, response 

and reconstruction; Disaster risk reduction; Physical, social and economic resilience in 

the built environment;  Reconstruction and sustainable development; Participatory 

approaches to reconstruction; Empowerment of women and vulnerable groups; Project 

management for post-disaster reconstruction; Waste management; Business continuity 

management; Knowledge management; Governance and transparency; Corporate social 

responsibility; Law and regulatory frameworks; Conflict sensitive reconstruction; and, 

Social impact of reconstruction. 

 

Further details on coverage details of the journal are available at 

http://www.emeraldgrouppublishing.com/products/journals/author_guidelines.ht

m?id=ijdrbe 

 

The Journal is indexed in: British Library, Construction and Building Abstracts, 

ICONDA - The International Construction Database, Business Source Premier 

(EBSCO), ABI INFORM Global (ProQuest), Cambridge Scientific Abstracts (ProQuest), 

INSPEC, SCOPUS and ISI Web of Science TM Core Collection, Emerging Sources 

Citation Index (ESCI) 

 

To submit your paper online, you must first create an author account at 

http://mc.manuscriptcentral.com/ijdrbe then follow the on-screen guidance which 

takes you through the submission process. If you do not have an author account on 

the International Journal of Disaster Resilience in the Built Environment, then you 

will need to create yourself an account, even if you have an account on a different 

journal. Please see the instructions below explaining how to register. Scholar One 

Manuscripts is an intuitive and author-friendly interface for submitting articles to 

Emerald journals over the Internet. Online submission facilitates a fast and efficient 

publication service and provides the author with the ability to track their paper 

through the review process. 

 

If you have any ideas for a paper which falls within the scope of the journal, editors 

are happy to discuss the ideas further with you. 

Submit your research now! 

http://www.emeraldgrouppublishing.com/products/journals/author_guidelines.htm?id=ijdrbe
http://www.emeraldgrouppublishing.com/products/journals/author_guidelines.htm?id=ijdrbe
http://mc.manuscriptcentral.com/ijdrbe


International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019  li 
 

Contributions are welcomed relating to a range of aspects of disasters in the built 

environment. 

 

Submit your contribution now via 

http://www.emeraldgrouppublishing.com/products/journals/author_guidelines.ht

m?id=ijdrbe 

 

Set up your Emerald profile to receive the table of contents alerts for this journal and 

more http://www.emeraldgrouppublishing.com/ijdrbe.htm 

 

To contact us, find out more on the scope of the journal and more, please visit: 

http://www.emeraldgrouppublishing.com/ijdrbe.htm 

http://www.emeraldgrouppublishing.com/products/journals/author_guidelines.htm?id=ijdrbe
http://www.emeraldgrouppublishing.com/products/journals/author_guidelines.htm?id=ijdrbe
http://www.emeraldgrouppublishing.com/ijdrbe.htm
http://www.emeraldgrouppublishing.com/ijdrbe.htm
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Associated Programmes and Projects 

Collaborative Action towards Disaster Resilience Education (CADRE) 

Outline: 
A major contributory factor to disaster risk is capacity. This capacity needs to be deployed 

before a disaster as well as after a disaster. UNISDR (2009) identifies capacity as the   

combination of all the strengths, attributes and resources available within an 

organization, community or society to manage and reduce disaster risks and strengthen 

resilience. There has been growing recognition that the construction industry and 

associated built environment professions are a vital component of this capacity. The loss 

of critical buildings and infrastructure can greatly increase a community’s vulnerability 

to hazards. This consequence outlines the growing recognition that those responsible for 

the built environment have a vital role to play in developing societal resilience to 

disasters. Supporting this view, one of the construction sector’s professional bodies, the 

Royal Institute of Chartered Surveyors, recently identified the need for, “…a massive 

rethink around how we build up skills across our sector to meet the challenges we’re 

facing and how we ensure economic viability for land and real estate firms while 

delivering on social needs and managing finite resources.” 

 

In recognition of these challenges, an EU funded project entitled CADRE (Collaborative 

Action towards Disaster Resilience Education), which was launched in 2014 and ended in 

2017, identified mechanisms to mainstream disaster resilience in the construction 

process.  

 

Accordingly, CADRE aimed to addressed current and emerging labor market demands in 

the construction industry to increase societal resilience to disasters. The project 

addressed the following objectives in order to achieve its aim,    

 

➢ Captured labour market requirements for disaster resilience and its interface 

with the construction industry and its professionals.  

➢ Identified stakeholder requirements helping to mainstream disaster resilience 

within the construction process.  

➢ Refined and validated the needs and skills and identify key themes that need 

further investigations. 

➢ Developed and tested an innovative professional doctoral programme that 

integrates professional and academic knowledge in the construction industry to 

develop societal resilience to disasters.  

➢ Created world-class curricula and modules to support the programme and 

address current and emerging capacity gaps in the development of societal 

resilience to disasters. 
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➢ Used ICT to enable cross-border cooperation in the sharing and delivery of 

educational resources that support the professional doctoral programme.   

 

Project Team: 
CADRE project was led by the Global Disaster Resilience Centre, University of 

Huddersfield,  

➢ Professor Dilanthi Amaratunga 

➢ Professor Richard Haigh 

➢ Dr. Chamindi Malalgoda 

 

With the other UK, EU and third country partners as follows,  

➢ Vilnius Gediminas Technical University, Lithuania 

➢ Tallinn University of Technology, Estonia 

➢ Northumbria University, UK 

➢ United Nations International Strategy for Disaster Reduction, Switzerland 

➢ University of Moratuwa, Sri Lanka 

➢ Federation of Sri Lankan Local Government Authorities, Sri Lanka  

 

Key Outputs in Brief: 
CADRE project team has conducted a detailed study to capture labour market 

requirements for disaster resilience and its interface with the construction industry and 

its professionals. Accordingly, the project has identified 13 knowledge gaps among 

construction professionals and have provided guidance on the changing role of the built 

environment professionals.    CADRE also developed an innovative professional doctoral 

programme (DProf) that integrates professional and academic knowledge in the 

construction industry to develop societal resilience to disasters. 

 

Disclaimer 
CADRE project has been funded with support from the European Commission. This 

publication reflects the views only of the author, and the Commission cannot be held 

responsible for any use, which may be made of the information contained therein. 
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Impact and Work Planned: 
Currently, the lead research institution of CADRE, the University of Huddersfield is 

conducting activities to generate a societal impact from the CADRE research outputs. The 

research team is working towards increasing the impact of the CADRE research into a 

global level. Accordingly, the research team has currently developed the concept notes for 

the Sendai Framework “Words into Action” Implementation Guide for Construction Policy 

and Practice based on the CADRE research outputs.  

The priority focus of this is to ensure that disaster management and resilience practices 

are incorporated into the construction process and the industry. Following are the 

specific priority focus of this research work,  

 

➢ Recognise that disaster risk reduction practices need to be multi-hazard and 

multisectoral, inclusive and accessible in order to be efficient and effective 

➢ A need for the private sector, including the construction industry, to work more 

closely with other stakeholders and to create opportunities for collaboration, and 

for businesses to integrate disaster risk into their management practices 

➢ A need to promote the incorporation of disaster risk knowledge, including 

disaster prevention, mitigation, preparedness, response, recovery, and 

rehabilitation, informal and professional education and training 

 

In order to generate a societal impact by implementing the above-mentioned priority 

actions, the project team is working with a range of targeted stakeholders which include, 

 

➢ Clients, consultants, and contractors associated with land, property and 

construction professions 

➢ Professional institutions including national and international bodies of 

construction 

➢ Local Government Leaders, Mayors, City Managers, and other practitioners   

➢ Schools of property and construction  

 

These targeted actions will enable to incorporate disaster resilience practices into the 

construction process in different ways and means. Two of the examples are, these actions 

will enable to integrate disaster resilience practices to the planning, and building 

regulations and these actions will incorporate key DRR elements within the continuous 

professional development (CPD) programmes that are formally recognised by key 

professional institutions in higher education.  Within this context, GDRC is looking to 

embed disaster risk reduction in the continuous professional development programs of 

the Chamber of Construction Industry, Sri Lanka. Further, GDRC seeks to bring changes 

to processes and working practices by embedding disaster resilience criteria into the 

Green Building Council in Sri Lanka. 
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For more information on CADRE related impact work, 

Please contact: 

Professor Richard Haigh,  

Global Disaster Resilience Centre, University of Huddersfield, UK 

r.haigh@hud.ac.uk  
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A Study of the Upstream-Downstream Interface in End-To-End 

Tsunami Early Warning and Mitigation Systems 

Brief Outline: 
After the 2004 Indian ocean tsunami, preparedness has become a main part of the 

disaster research and practice. As a result, an end-to-end tsunami early warning and 

mitigation system (TEWMS) was established in the Indian Ocean region, and this became 

fully operational in 2013. A TEWMS typically entails upstream and downstream 

components; the upstream process is the detection of tsunami wave and communicating 

the warning to individual countries while the downstream is the dissemination of 

warning decision and evacuation order within the country until all vulnerable 

communities are safely evacuated. Between the upstream and the downstream, there 

occurs where the warning received by national tsunami warning centre is processed, the 

decision to evacuate is taken and is the order for evacuation is given. This stage is defined 

as the ‘interface.’ In different countries, the mechanism of interface varies depending on 

the local conditions including social, political, geographical and administrative 

circumstances.  Due to the complex nature of different administrative systems, it is 

difficult to understand who takes the decision to evacuate, at which point, and how is it 

taken and disseminated to the community. The decision can be taken either at the national 

level or regional level, and the means by which the information is shared and the structure 

of the hierarchy of decision making differ significantly across and within the countries. 

This study aims to understand the technical, legal and socio-cultural complexities that 

occur at the interface between upstream and downstream mechanisms of the tsunami 

early warning system.  This interface involves a wide array of jurisdictional agencies and 

response partners, including regional tsunami service providers, tsunami national 

contact points, and a range of sub-national emergency operations centres and related 

actors. Using the cases of Indonesia and Sri Lanka, the study based on which this abstract 

is based, aims to develop a framework to understand the nature and operation of interface 

between the upstream warning and downstream threat, and thereby propose a set of 

practical guidelines for better decision making and information dissemination during the 

interface of end-to-end tsunami early warning and mitigation system in the Indian Ocean 

region. The final guidelines established by the study will seek to be a strong theoretical 

and practical contribution that can be applied across the globe in different types of early 

warning systems related to tsunami preparedness. 
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Project Team: 

 
University of Huddersfield, UK 

➢ Prof. Dilanthi Amaratunga 

➢ Prof Richard Haigh  

➢ Maheshika M. Sakalasuriya 

Indonesia  

➢ Dr. Harkunti P. Rahayu, Bandung Institute of Technology  

Sri Lanka  

➢ Emeritus Prof. Siri Hettige, Centre for Development Research & Interventions  

➢ Dr. Senaka Basnayake, Asian Disaster Preparedness Centre 

➢ Namal Weerasena, Centre for Development Research & Interventions 

 

Project Partners: 
➢ Global Disaster Resilience Centre, University of Huddersfield, UK 

➢ Bandung Institute of Technology, Indonesia 

➢ Centre for Development Research & Interventions, Sri Lanka  

➢ Asian Disaster Preparedness Centre, Thailand 

 

Outputs and Impacts: 
The research outputs generated and in preparation under the project are listed below.  

➢ The paper titled “a study of the upstream-downstream interface in end-to-end 

tsunami early warning and mitigation systems” accepted for publication and to be 

published under ICDM, 2018 conference proceedings  

➢ A paper to be published is under preparation on the downstream mechanism of 

the interface in Sri Lanka, and to be submitted to the international journal of 

disaster reduction by August 2018 

➢ The next journal paper will focus on the case of interface mechanism in Indonesia, 

and to be completed by September 2018 

 

Below is a list of research presentations given.  

➢ Research presentation at the international conference on disaster management 

(ICDM) 2018, on May 2-4 2018 in Padang Indonesia; The literature review and 

conceptual framework of the study was presented titled “a study of the upstream-

downstream interface in end-to-end tsunami early warning and mitigation 

systems.”  

➢ An abstract was accepted to be presented at the 8th international conference on 

building resilience (ICBR) 2018, on November 14-16, 2018 in Lisbon, Portugal. 
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The presentation is titled as “A study of the upstream-downstream interface in 

end-to-end tsunami early warning and mitigation systems: the analysis of 

downstream in Sri Lanka.” 

Research Impact Generated 
➢ As a result of the focus group discussions took place in both Sri Lanka in Indonesia, 

the stakeholders of the tsunami early warning systems in both counties came to a 

single table for an honest discussion about the gaps and issues of the system for 

the first time. While contributing to the study, these discussions have paved the 

way for much clarity and understanding among the different stakeholders from 

different institutions  

➢ During the interim evaluation meeting of the project. It was revealed that the 

tsunami bulletins followed by Sri Lanka had not been updated since 2012. The 

relevant stakeholders were informed, and steps were taken to update the tsunami 

bulletins that should be followed in case of an emergency 

➢ As a result of 2 studies carried out in Sri Lanka, one of the proposed 

recommendations was to develop a synergized SOP that set up the guidelines for 

the system as a whole, taking into consideration all key actors, decisions and 

action points. This also can clarify the roles and responsibility of each actor, and 

ensure accuracy and consistency.  This was taken forward by the Sri Lankan team, 

and two workshops were conducted so far to draft and develop an integrated SOP. 

The SOP will be further developed and validated before introducing to all 

stakeholders in the near future.  

Future Tasks: 
➢ Complete journal publications 

➢ The downstream mechanism in Sri Lanka – to be submitted to the 

international journal of disaster reduction  

➢ Interface mechanism in Sri Lanka 

➢ Interface mechanism in Indonesia 

➢ Policy brief paper highlighting the findings from Sri Lanka 

➢ Future conference presentations  

➢ Presentation at ICBR 2018 in Lisbon in November 2018, on Downstream 

in Sri Lanka  

➢ Present the findings at ASCENT conference in Colombo, Sri Lanka, in 

January 2019 

➢ A conference paper to be planned on findings from Indonesia  

➢ Extend the study to other countries with a multi-hazard perspective  

➢ Literature review in preparation on Multi-Hazard Early Warning Systems 

in establishing a common understanding and terminology, and developing 

a conceptual framework on coastal multi-hazards.
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Governance of the Upstream-Downstream Interface in End-To-End 

Tsunami Early Warning Systems  

Brief Outline:  
Experience over recent years of the impacts of tsunamis has shown that inadequate 

preparation for, and response to, emergency situations have contributed to widespread 

damage and the avoidable loss of lives and livelihoods. A 2015 United Nations (UN) report 

estimates that each year, an additional 60,000 people and $4 billion (US$) in assets are 

exposed to the threat of tsunami hazard. As demonstrated by the human and economic 

losses from the 2004 Indian Ocean and 2011 Tōhoku disasters, and most recently in Palu, 

Indonesia, tsunamis inflict death and damage through violent, powerful flooding along 

the world's coastline. The shortcomings in preparation have been due to a lack of warning 

through poor regional detection and communication systems, but they also reflect 

inadequate awareness, planning, and coordination. Tsunamis can be broadly classified as 

local, where coastal residents feel an earthquake and have only minutes before the 

tsunami begins flooding, or distant, where coastal residents do not feel the earthquake 

and have an hour or more before tsunami flooding commences. In both types, an effective 

end-to-end early warning system is fundamental to mitigate losses. The decision on 

whether to evacuate an area is central to this system, but also fraught with difficulties. 

Failure to evacuate in a timely manner can leave tens of thousands of people exposed to 

a tsunami wave.  Unnecessary evacuation and false alarms are also costly, as 

demonstrated by the Alaskan Earthquake in 1986, which is estimated to have cost Hawaii 

$40M. A false alarm is also liable to reduce confidence in the reliability of any warnings 

that are issued and increase complacency among communities, thereby hindering 

preparedness for future tsunami threats. 

 

Recent studies were undertaken in Indonesia and Sri Lanka have identified that the 

interface between upstream and downstream activities is vital, as it involves a wide array 

of jurisdictional agencies and response partners, including regional tsunami service 

providers, tsunami national contact points, and a range of sub-national emergency 

operations centres and related actors. The problem has technical, legal and socio-cultural 

complexities. Several specific problems were identified, and the following will be 

addressed through the second phase of the research: 

➢ Extend the previous study in two other Indian Ocean countries, namely Myanmar 

and the Maldives. The previous study was conducted to Indonesia and Sri Lanka. 

This was a detailed study of the technical, legal and socio-cultural complexities 

involved in communicating the rapid detection of a tsunami wave to jurisdictional 

agencies and response partners. This study exposed significant differences in the 

legal frameworks and technical capacities of the respective countries.  
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➢ Develop a self-assessment tool on tsunami early warning at the interface between 

upstream and downstream activity. 

➢ Development and testing of decision-making criteria for Tsunami when the 

evidence is less straight forward or the scenario is marginal.  

 

Implementing Partners: 
Global Disaster Resilience Centre, University of Huddersfield, UK (Lead)  

➢ Professor Dilanthi Amaratunga 

➢ Professor Richard Haigh 

➢ Dr. Nuwan Dias   

With other Sri Lankan, Myanmar and Maldives partners as follows,  

➢ Maldivian National University, Maldives 

➢ University of Yangon and Mandalay Technological University, Myanmar  

➢ Ministry of Disaster Management and Disaster Management Centre, Sri Lanka 

➢ Department of Meteorology, Sri Lanka  

➢ Asian Disaster Preparedness Centre, Thailand 

Associate partners: 

➢ National Disaster Management Center (NDMC), Maldives 

➢ Department of Meteorology (Maldives Meteorological Services), Maldives 

➢ Department of Meteorology and Hydrology (DMH), Myanmar  

➢ Intergovernmental Oceanographic Commission of UNESCO IOTWMS 

➢ Bandung Institute of Technology, Indonesia 

➢ Centre for Development Research and Interventions, Sri Lanka 

Planned Outputs: 
➢ Briefing paper on improved decision-making criteria for tsunami evacuation.  

➢ Two country reports on the current status of the upstream-downstream tsunami 

interface, for Myanmar and Maldives.  

➢ Two journal papers based on near tsunami status and the toolkit. 

➢ The final toolkit, which will be disseminated to all 28 Indian Ocean (Member 

States of the IOTWMS)  

➢ Training will be provided during the launch of the toolkit which will be held as 

part of the proposed impact conference which will be held in July 2019. 

 

For more information  

Please contact: 

Prof Dilanthi Amaratunga and Prof Richard Haigh 

Global Disaster Resilience Centre  

University of Huddersfield, UK 

Email: d.amaratunga@hud.ac.uk / r.haigh@hud.ac.uk 
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Mainstreaming Integrated DRR and CCA Strategies into Coastal 

Urban Agglomeration Policy 

Brief Outline (Including Aims): 
Coastal urban agglomerations are especially exposed to the impacts of climate change and 

disaster risks. In the coming decades, climate-induced extreme events are expected to 

increase and will continue to affect natural and human systems independently or in 

combination with other determinants to alter the productivity, diversity, and functions of 

many ecosystems and livelihoods. Climate change and disaster impacts threaten to 

exacerbate existing vulnerabilities and further entrench development disparities. 

 

There is also increasing recognition that disaster risk reduction (DRR) should include 

climate change adaptation (CCA). These two perspectives have been developed by 

different communities, but the aim of both is to reduce vulnerability and hazard exposure 

in order to increase resilience to the potential adverse impacts of climate extremes. 

 

This collaboration and research project will develop researcher capacity and novel, 

integrated DDR and CCA strategies that can protect the centres of economic growth and 

development outcomes in coastal urban agglomerations. Through documented Indonesia 

case studies and good international practices, and a stakeholder map of DRR and CCA 

actors at the city level, the project will develop a multi-stakeholder transition pathway 

and a clear policy statement on mainstreaming DRR and CCA in Indonesia’s coastal urban 

agglomeration development plan. 

 

The project will reduce disaster risk, including human and economic losses, and create 

more resilient, connected communities. It will foster multi-stakeholder involvement in 

development processes and equal participation of groups who are often excluded, such 

as women, children and youth, and people with disabilities. It will directly contribute to 

Indonesia’s efforts in working towards the targets set out in the global agreements on 

disaster risk reduction (Sendai Framework), Climate Change (COP21) and Sustainable 

Development Goals. 

 

Project Team: 
Professor Richard Haigh, University of Huddersfield, UK 

Dr. Harkunti Rahayu, Bandung Institute of Technology, Indonesia 

Professor Dilanthi Amaratunga, University of Huddersfield, UK 

 

The project is jointly funded by the British Council Institutional Links Newton Fund and 

Indonesia’s Ministry of Research, Technology and Higher Education of the Republic of 

Indonesia (Ristekdikti).  
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The Newton Fund is part of the UK’s official development assistance programme. The fund 

is £75 million each year from 2014 for five years.  Through the Newton Fund, the UK will 

use its strength in research and innovation to promote economic development and social 

welfare of partner countries. By working together on research and innovation projects, 

the UK will build strong and sustainable relationships with partner countries. This will 

support the continued excellence of UK research and innovation to unlock opportunities 

for wider collaboration and trade. 

 

Project Partners: 
IOC – UNESCO ICG/IOTWMS  

National Disaster Management Agency (BNPB) 

Meteorology, Climatology and Geophysical Agency (BMKG) 

 

Outputs and Impact Achieved So Far: 
Initial fieldwork took place in Denpasar City and Jakarta.  A series of field visits, public 

engagement events, and policy analyses have addressed the following key questions: 1. 

How is urban agglomeration addressed within national development planning? 2. What 

is the nature of urban agglomeration and how is the population distributed? 3. How is 

development planning managed? 4. What is the hazard profile? 5. Who are the 

stakeholders? 6. What are the strategic challenges? In 2018, there was a further 

comparative study into methodologies and tools used to enhance the integration of DRR 

and CCA in development processes in the coastal cities of Semarang City, Makassar City, 

and Sidoarjo District. This considered four key elements that underpin DRR and CCA: 

Legal Frameworks; Budgeting; Institutional Frameworks; and, Implementation 

Frameworks. 

 

A multi-stakeholder transition pathway and policy statement is being developed. This is 

drawing upon the Bali and Jakarta fieldwork on DRR and CAA in development processes; 

a state-of-the-art review on DRR and CCA integration from scientific and operational 

knowledge, drawing upon global good practice; and, fieldwork on good practices, lessons 

learned, methodologies and tools that can be used to enhance the integration of DRR and 

CCA in development processes in coastal cities, including Sidoarjo district, Makassar city, 

and Semarang city. The multi-stakeholder transition pathway and policy statement is 

being drafted to disseminate the findings to key target stakeholders in Jakarta and Bali.  

 

In August 2017, a joint research training event was held between the HUD and ITB teams. 

This involved early career researchers and the lead investigators examining a number of 

challenges in relation to the field work, including interviews, qualitative data analysis, 
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public engagement and pathways to impact. The event was attended by 17 colleagues 

from HUD and ITB. At the International Conference on Disaster Management, 2-4 May 

2018 in Padang City, Indonesia, we held an event on DRR and CCA integration, targeting 

the local research teams from ITB and Andalas University, Indonesian Disaster Expert 

Association (IABI) and the Indonesia National Disaster Management Authority (BNPB). 

Professor Haigh also gave a keynote to approximately 300 attendees on the subject of 

'Mobilising Higher Education Institutions to support capacity building in disaster risk 

reduction.' In May 2018, Professors Amaratunga and Haigh visited Syiah Kuala University 

in Aceh to build capacity and collaborate on a proposal for Socially inclusive and equitable 

infrastructure development that contributes to improving links between disaster risk 

reduction and conflicts prevention among communities in the Aceh Province, Indonesia. 

The proposal was submitted to the Newton Fund, valued at £125,338, and was jointly 

submitted between the Global Disaster Resilience Centre, University of Huddersfield, UK, 

and the Tsunami and Disaster Mitigation Research Centre, Syiah Kuala University, Banda 

Aceh, Indonesia. Partners include the Aceh Development Agency (BAPEDDA), Aceh 

Disaster Management Agency (BPBA), Aceh Reintegration Agency (BRA), Aceh 

Reintegration Agency (BRA). Alongside the capacity building for the research proposal, 

Professor Amaratunga shared her experience of the disaster-conflict nexus based on her 

experience of Sri Lanka. Professor Haigh gave a keynote address based on a study into the 

relationship between physical infrastructure reconstruction and social cohesion among 

conflict and tsunami affected people in the North and East of Sri Lanka. This was used as 

an opportunity to explore future collaborative work. 

 

Professors Haigh (HUD) and Dr Rahayu (ITB) participated in the 'Understanding of the 

Impacts of Hydrometeorological Hazards in South East Asia networking workshop' on 

10th and 11th October 2017 in Jakarta. It was organised by the Natural Environment 

Research Council, in collaboration with partner organisations (The Ministry of Research, 

Technology and Higher Education of the Republic of Indonesia. Following this event, HUD 

and ITB submitted a proposal in response to the NERC call. The 3 years, £466,655 

proposal, Grant Ref: NE/S003282/1 - [Indonesia] Mitigating hydrometeorological hazard 

impacts through transboundary river management in the Ciliwung River basin, was 

successful and began in October 2018. The HUD team were also able to contribute to the 

1st Integrated Intersessional Meetings of the ICG/IOTWMS that took place during 4-17 

September 2017 at BMKG, Jakarta, Indonesia. ICG/IOTWMS and BMKG are both associate 

partners of this project. Professors Amaratunga and Haigh (from HUD) were invited 

experts of a working group on “tsunami risk, community awareness, and preparedness,” 

as well as a task team on “capacity assessment and tsunami preparedness.” They are 

guiding implementation of a survey for capacity assessment of tsunami preparedness in 

the Indian Ocean region. The working group is led by Dr. Harkunti Rahayu of ITB. The 

Task Team’s role is to ensure that the Indian Ocean countries remain in a state of high 

preparation and to appraise their capacity to respond. Dr. Rahayu also invited Professor 
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Haigh to co-organise a track at the 4th Plano Cosmo International Conference focused on 

Disaster Risk Reduction, held in April 2018. 

 

Joint Research Papers 
Rahayu, H. P., Haigh, R., &Amaratunga, D. (2018). Strategic challenges in development 

planning for Denpasar City and the coastal urban agglomeration of Sarbagita. Procedia 

Engineering, 212, 1347-1354. DOI: 10.1016/j.proeng.2018.01.174  

 

Amaratunga, D., Malalgoda, C., Haigh, R., Panda, A., &Rahayu, H. P. (2018). Sound Practices 

of Disaster Risk Reduction at Local Level. Procedia Engineering, 212, 1163-1170. DOI: 

10.1016/j.proeng.2018.01.150 
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REbuildinG AfteR Displacement (REGARD) 

Brief Outline (Including Aims):  
Immediately following a disaster and conflict-induced displacement a community will 

undergo resettlement as a process of recovery comprising efforts to restore the displaced 

community’s equilibrium level from different perspectives. Resettlement is also a process 

that introduces new built environment (BE) for the displaced. This new BE potentially 

redefines the social system as one interlinked with other subsystems of the community. 

However, following a fundamental change in the system, restoring the earlier equilibrium 

is almost impossible. When BE is concerned, the most overlooked aspect of understanding 

and determining the success of the resettlement is the role of the host community. A 

sudden change in the pattern of interaction with the BE would have an immediate effect 

on the stability of the host community. Consequently, both the communities will suffer 

stress in adapting to the new BE.  

 

Based on that assumption, ways to determine the success of resettlement are discussed. 

However, superficially in some of the literature, failure regarding BE has been recorded 

based on the inappropriate house design, insufficient infrastructure, and inappropriate 

new environment. Further, the economic status of the displaced community, bureaucratic 

tendencies of the government and issues of discrimination are also recorded as reasons 

for failures linked with the change in BE. 

 

A number of international initiatives included this issue in their policies including the 

Sustainable Development Goals, the Sendai Framework for Disaster Risk Reduction, the 

World Humanitarian Summit, the New York Declaration for Refugees and Migrants, and, 

most notably, the Nansen Initiative on Disaster-Induced Cross-Border Displacement and 

its successor, the Platform on Disaster Displacement. However, UNHCR (2017) imposes 

that these are not sufficient and more is required. The reasons for this insufficiency or the 

gap are; difficulty in measuring the relationship between disasters and displacement and 

political restrictions of displacement. Further, the BE perspective of post-disaster and 

conflict-induced displacement has less academic engagement and is seldom addressed in 

policies. Consequently, these policies become ambiguous for the governments that are 

trying to implement. Thus, a comprehensive approach is needed to fill in the policy gaps 

of disaster and conflict-induced displacements.   

 

Accordingly, the aim of the project is to develop competencies in rebuilding communities 

following disaster and conflict-induced mass displacements from the perspective of the 

built environment. In achieving this aim, the following objectives have been set out.  

 

➢ To identify the needs of the communities following disaster and conflict induced 

mass displacements in the perspective of the built environment 
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➢ To investigate the role of the built environment in enhancing social cohesion 

between host and displaced communities 

➢ To explore the knowledge, skills, and competencies required by the built 

environment professionals to address the needs of the host and displaced 

communities 

➢ To develop, test and implement an innovative series of training courses in 

catering to the needs of the host and displaced communities  

➢ To develop associated curricula and resources for teachers and learners 

➢ To introduce new uses of ICT in education by formulating technology-enhanced 

learning environments and materials to facilitate teaching and learning 

➢ To propose policy recommendations to BE professional bodies in upgrading the 

professional competencies to address the needs of the host and displaced 

communities 

 

Accordingly, the project will address the needs of the host and displaced communities 

following disaster and conflict-induced mass displacements and facilitate successful 

resettlement. In enabling this, project will address the knowledge gaps of BE 

professionals and help to improve their competencies. The project also informs policy 

recommendations to BE professional bodies in upgrading the professional competencies 

to address the needs of the host and displaced communities. In doing so, project seeks to 

develop a number of outputs, organise a number of multiplier events and training 

activities in rebuilding communities following disaster and conflict-induced mass 

displacements. 

 

Project Team: 
➢ Dr. Chamindi Malalgoda, University of Huddersfield, UK 

➢ Prof. Dilanthi Amaratunga, University of Huddersfield, UK 

➢ Prof. Richard Haigh, University of Huddersfield, UK 

➢ Ms. Chathuranganee Jayakody, University of Huddersfield, UK 

➢ Dr. Champika Liyanage, University of Central Lancashire, UK 

➢ Prof. Irene Lill, Tallinn University of Technology, Estonia 

➢ Dr. Emlyn Witt, Tallinn University of Technology, Estonia 

➢ Prof. Mo Hamza, Lund University, Sweden 

➢ Dr. Marcus Abrahamson, Lund University, Sweden 

➢ Dr. Nishara Fernando, University of Colombo, Sri Lanka 

➢ Emeritus Prof. Siri Hettige, University of Colombo, Sri Lanka 
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Project Partners:  
➢ University of Huddersfield (Lead) 

➢ University of Central Lancashire, UK 

➢ Tallinn University of Technology, Estonia 

➢ Lund University, Sweden 

➢ University of Colombo, Sri Lanka 

 

Future Tasks: 
It is intended to carry out a community needs analysis to identify the needs of the host 

and displaced communities following disaster and conflict-induced mass displacements 

which will inform policy in rebuilding communities. The community needs analysis will 

also inform the competency framework that will be developed at a later stage of the 

project, in identifying the competencies required for BE professionals to address the 

needs of the host and displaced communities. The project will further develop a synthesis 

report on the role of the BE in enhancing social cohesion between host and displaced 

communities and a guidance note with recommendations on best practices of rebuilding 

host and displaced communities. All these outputs will be developed through a rigorous 

scientific process and will directly contribute to the scientific theory of the domain. Based 

on these outputs, it is intended to produce a number of conference and journal papers 

and a special issue of a journal which will further enhance the knowledge base. The 

outputs discussed above will not only benefit theory but due to the importance of the 

subject matter within Europe and beyond, it will provide an important contribution to the 

practice in identifying the needs of the communities, identifying the role of the BE in 

enhancing social cohesion between host and displaced communities and 

recommendations on best practices of rebuilding host and displaced communities. These 

outputs will inform policy and will be helpful for national and local governments, 

international organisations, non-profit organisations and BE professional bodies to 

understand the issues related to rebuilding communities following disaster and conflict-

induced mass displacements from the perspective of the built environment.  

Two stakeholder seminars will be organised, first, to disseminate the findings of the 

community need analysis and second to disseminate the role of the built environment in 

enhancing social cohesion and recommendations to rebuild host and displaced 

communities. In doing so, reach to the target audience can be further ensured. In addition, 

a research symposium on “rebuilding communities following disaster and conflict-

induced mass displacements in the perspective of BE” will be organised to disseminate 

the findings of the above outputs and to share knowledge with academic and research 

community. 

 

Based on the above outputs, a competency framework will be developed for BE 

professionals to understand key competencies required by them to better engage in 
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rebuilding efforts. In further supporting the development of BE professionals, and 

contributing to resettlement efforts, the project will develop an innovative series of 

training courses for BE professionals in catering the needs of the host and displaced 

communities with associated curricular, and training materials. All training materials will 

be created as OERs and will be available open access to be used by any interested party. 

The training courses will be developed as online programmes, as Massive Open Online 

Courses (MOOCs) tailored for rapid skill acquisition to BE professionals involved in 

resettlements and available through project's virtual training environment. The MOOCs 

will provide an effective means of building capacity among a much wider pool of 

professionals in Europe and beyond.  

 

It is also intended to conduct a ‘Professional competence audit of BE professional bodies’ 

to understand the competency requirements that they expect from their professionals 

and based on that a policy report for BE professional bodies will be developed in 

upgrading the professional competencies to address the needs of the host and displaced 

communities. The project will organise a number of meetings/ seminars with BE 

professional bodies, which will help in disseminating the policy report to the target 

audience. 

 

Disclaimer: 
The European Commission support for the production of this publication does not 

constitute an endorsement of the contents which reflects the views only of the authors, 

and the Commission cannot be held responsible for any use which may be made of the 

information contained therein. 
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CABARET (Capacity Building in Asia for Resilience 

EducaTion) 
 

Brief Outline (Including Aims):  
Experience over recent years of the impacts of coastal hazards such as tsunamis, storm 

surges, sea level rise, and coastal erosion, has shown that inadequate preparation for, and 

response to, emergency situations have contributed to widespread damage and the 

avoidable loss of lives and livelihoods. These hazards set back economic development in 

both developed and developing economies, and tend to affect the most vulnerable in 

society disproportionally. The shortcomings in preparation have been due to a lack of 

warning through poor regional detection and communication systems, but they also 

reflect inadequate awareness, planning, and coordination. 

 

Recent studies and practical experiences of hazards suggest that more attention needs to 

be paid to the cognitive and normative challenges in positioning early warning systems 

and preparedness in the wider context of social change in the coastal societies and 

communities at risk. Better and more innovative platforms for knowledge sharing need 

to be established to enable stakeholders to negotiate these challenges collectively, to 

improve the integration of early warning with other priorities such as livelihoods 

improvement, natural resource management, and community development, and to 

provide opportunities for critical reflection of 'on-the-ground' experiences and lessons 

learned. 

 

This situation, together with the increasing globalisation of risk, calls for strengthened 

multi-hazard early warning (MHEW) systems at all levels. It also calls for an integrated 

and holistic approach to early warnings for multiple hazards and risks tailored to user 

needs across sectors. In this regard, international and regional collaboration, as well as 

multi‐stakeholder partnership at all levels, is critically necessary, given the 

transboundary nature of most coastal hazards.  

 

The new UN Sendai Framework for Disaster Risk Reduction, agreed by member states in 

2015, includes a strong call for higher education to support the understanding of disaster 

risk and promote risk-informed decisions and risk-sensitive planning from the local to 

the global levels. It also calls for the coordination of existing networks and scientific 

research institutions at all levels and all regions. The goal is to strengthen the evidence 

base in support of the implementation of the new framework.  

 

Researchers and educators must work at the regional level, and with policy-makers and 

practitioners to co-design and co-produce research that can be used effectively. Higher 
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education must also play a vital role in translating that research into action through its 

educational programmes. Capacity should be developed through scientific research and 

development of knowledge bases as well as through education and training. 

 

This new project aims to strengthen research and innovation capacity for the 

development of societal resilience to disasters. The project, called CABARET (Capacity 

Building in Asia for Resilience EducaTion), will provide support to build capacity for 

international and regional cooperation between Higher Education Institutes (HEIs) in 

Asia (region 6) and Europe, and among Asian HEIs themselves, to improve multi-hazard 

early warning (MHEW) and increase disaster resilience among coastal communities. In 

doing so, CABARET focuses on a subject area and a world region not sufficiently 

addressed by projects already being funded under previous schemes. 

 

CABARET is co-funded by an EU Erasmus+ programme grant, will run for three years and 

is led by the University of Huddersfield’s Global Disaster Resilience Centre, based in the 

UK. They are joined by a consortium of 15 European and Asian higher education 

institutions from Bulgaria, Indonesia, Latvia, Maldives, Malta, Myanmar, Philippines, 

Spain, Sri Lanka, and the UK. Further the project works with 3 associate partners of Asian 

Disaster Preparedness Centre (ADPC), IOC/UNESCO and the Federation of the Local 

Governments Authorities in Sri Lanka. Over three years, the CABARET consortium will 

identify research and innovative capacity needs across Asian higher education 

institutions in Indonesia, Maldives, Myanmar, Philippine, and Sri Lanka to build capacity 

to broaden early warning to provide a comprehensive, multi-hazard framework. 

 

Project Team: 
University of Huddersfield  

➢ Prof Richard Haigh 

➢ Prof Dilanthi Amaratunga 

➢ Ms Kinkini Hemachandra 

 

Project Consortium: 
Programme Countries: 

➢ University of Huddersfield: https://www.hud.ac.uk/ 

➢ University of Central Lancashire: http://www.uclan.ac.uk/ 

➢ University of Cantabria: http://web.unican.es/ 

➢ University of Mining and Geology: http://www.mgu.bg 

➢ University of Malta: https://www.um.edu.mt/ 

➢ Riga Technical University: https://www.rtu.lv/en 

 

https://www.hud.ac.uk/
http://www.uclan.ac.uk/
http://web.unican.es/
http://www.mgu.bg/
https://www.um.edu.mt/
https://www.rtu.lv/en
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Partner countries: 

➢ University of Moratuwa: http://www.mrt.ac.lk/web / 

➢ University of Peradeniya http://www.pdn.ac.lk/ 

➢ Institute of Technology Bandung: https://www.itb.ac.id/ 

➢ Andalas University: http://www.unand.ac.id/id/ 

➢ Maldives National University: http://mnu.edu.mv/ 

➢ De La Salle University: http://www.dlsu.edu.ph/ 

➢ Ateneo De Manila University: http://www.ateneo.edu/ 

➢ Mandalay Technological University http://mtu.moe-st.gov.mm/ 

➢ University of Yangon http://uy.edu.mm/   

 

Associate partners: 

➢ Asian Disaster Preparedness Centre 

➢ UNESCO Intergovernmental Oceanographic Commission  

➢ Federation of Sri Lankan Local Government Authorities  

 

Outputs and Impact Achieved So Far:  
Each partner country produced a national report to reflect MHEW status and the role of 

HEIs at the national level. Research teams conducted interviews and focus group 

discussions at the national level. Interviews and focus group discussion guidelines were 

given to partners from Asia to assure consistency in data collection. In total, 81 interviews 

and 4 focus group discussions were carried out by partners from Indonesia, Maldives, 

Myanmar, the Philippines, and Sri Lanka.  

 

The initial regional capacity framework was formed based on a detailed literature review 

followed by consultation with the project partners and other relevant stakeholders. The 

literature review was based on 16 peer-reviewed journal articles, 16 official reports, and 

10 official websites. This is complemented with partners’ views through a consultative 

process with 16 Asian experts representing Indonesia, Maldives, Myanmar, Philippines, 

and Sri Lanka and 9 European experts representing Bulgaria, Latvia, Malta, Spain and the 

UK. Based on the literature review and the consultative process with the partners and 

stakeholders, 15 enablers have been identified as follows. This aimed to answer: What are 

the global policy drivers for MHEWS? What are the regional drivers for MHEWS? What 

are the key enablers / areas of capacity for effective MHEWS at the regional and national 

level? Accordingly, a final regional capacity framework was developed and published in 

Procedia Engineering (2018).  

 

In addition, a regional level literature review has been conducted to identify: the status of 

MHEW in Asia, to identify any enablers and barriers for the development of MHEW and 

the role of HEIs in disaster resilience. Further, it aimed at evaluating the status of 

http://www.mrt.ac.lk/web%20/
http://www.pdn.ac.lk/
https://www.itb.ac.id/
http://www.unand.ac.id/id/
http://mnu.edu.mv/
http://www.dlsu.edu.ph/
http://www.ateneo.edu/
http://mtu.moe-st.gov.mm/
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international and regional cooperation among HEIs. A regional literature review has been 

based on peer-reviewed journal papers, official reports, and official websites.  

 

Based on the regional literature review, a survey instrument was designed for data 

collection. A questionnaire survey consisted of closed-ended and open-ended questions 

and conducted during July-October 2017. 136 complete responses were gathered out of 

199 responses. Accordingly, Regional Position Paper was drafted and under further 

refinement.  

 

In addition, project meetings were convened: project Kick-off meeting -Colombo, Sri-

Lanka, March 2017; Second Steering Committee Meeting - Santander, Spain in September 

2017; Third Second Steering Committee -in Kandy, Sri Lanka in March 2018 and the 

Fourth Steering Committee Meeting -in Yangon, Myanmar in September 2018.  

 

3 E-newsletters have been produced and published in the project website to update 

project activities, its outcomes and its dissemination at national, regional and 

international level.  

 

CABARET project website can be found http://cabaret.buildresilience.org/. This website 

provides information about CABARET, its consortium, work packages, access to e-

newsletters, news updates, online materials, documents, a photo gallery, and project 

contact details.  

 

Initial stages for the establishment of a regional innovation hub has been started at the 

First International Workshop on MHEW which was held in Kandy, Sri Lanka in 2018.  

 

Another important achievement of the project CABARET is conducting sandpit activities. 

There were seven sandpit proposals developed at Kandy workshop targeting with short-

term research outputs. Accordingly, many research papers, further research proposals 

are expected to be delivered.   

 

As targeted by the project outcome, two training events have been conducted in 2018. 

First Innovation Training Workshop on Enhancing Coastal Resilience was held in Kandy, 

Sri Lanka in March 2018 with more than 70 participants. The second International 

Workshop on MHEW was held in Yangon, Myanmar in September 2018 with more than 

55 participants.  
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Future Tasks:  
➢ Enhanced regional and transboundary cooperation for multi-hazard early 

warning 

➢ Empowered individuals and organisations with the skills, competencies, and 

credentials needed to promote and sustain regional cooperation aimed at 

reducing the likelihood and impact of disasters in coastal communities 

➢ Enhanced capacities of the partner HEIs in Asia to meet (match) the challenges 

and specific needs of the wider economic and social environment 

➢ Strengthened internationalisation of HEIs and their capacity to network 

effectively in research, scientific and technological innovation 

➢ Exchange of experience and practice in spite of diversity, and increased ability of 

partner HEIs in Asia to build relationships with relevant socio-economic actors 

➢ Improved skill (knowledge, qualifications,) acquisition for professional teams 

involved in multi-hazard early warning 

➢ Will be convened Fourth Steering Committee Meeting in Myanmar 

➢ Preparation for the use of Moodle to be incorporated in the capacity building 

platform 

 

Joint Research Papers: 
Haigh, R., Amaratunga, D., & Hemachandra, K. (2018). A capacity analysis framework for 

multi-hazard early warning in coastal communities. Procedia engineering, 212, 1139-

1146. 

Hemachandra, K., Haigh, R., & Amaratunga, D. (In press). Regional cooperation towards 

effective multi-hazard early warnings in Asia. MATEC Proceedings.  

Hemachandra, K., Haigh, R., & Amaratunga, D. (In press).  Role of HEIs in achieving 

regional cooperation for effective multi-hazard early warnings in Asia. ICBR 2018, Lisbon, 

Portugal  

Hemachandra, K., Haigh, R., & Amaratunga, D. (In press).  A Regional Analysis of the Role 

of Multi-Hazard Early Warnings on Coastal Community Resilience in Asia, ICSBE 2018, 

Kandy, Sri Lanka 
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International Impact Conference on Governance of the upstream-

downstream interface in end-to-end tsunami early warning systems, 

in collaboration with IOC-UNESCO IOTWMS, WG 1 on Tsunami Risk, 

Community Awareness and Preparedness 
 

Brief Outline: 
The theme of the impact conference will be “Governance of the upstream-downstream 

interface in end-to-end tsunami early warning systems” and it is a key vehicle to 

disseminate the key research outputs and other products that will be developed via the 

sister project ‘Governance of the upstream-downstream interface in end-to-end tsunami 

early warning systems (Phase 2)’. The planned impact conference will be held over 2 days 

in Sri Lanka, from 11th to 13th July 2019 with the full cooperation of UNESCO 

ICG/IOTWMS and ADRiMP, and other identified stakeholders who will undoubtedly help 

us to maximise the reach.  

 

Over the three days, several interactive sessions are planned: 

➢ Early warning in a changing climate  

➢ Early warning, Sendai and SDGs, strengthening regional cooperation and 

partnerships – linking to global agendas  

➢ Risk-based/informed early warning – the first mile  

➢ Hazard monitoring, forecasting, and warnings, New, innovative tools / products 

for strengthening EWSs 

➢ Early warning interface - Legal and institutional framework, Clearly defined 

actors, Governance and institutional arrangements  

➢ Vertical and horizontal coordination  

➢ Technical, human and operational capacity  

➢ Bringing the message to communities at risk - Reaching the last mile  

➢ Technical, legal and socio-cultural complexities involved in communicating 

coastal based hazard early warning to communities Trust and local ownership 

and enhancing Response Capacity and Community Awareness  

➢ Investing in and sustaining early warning systems 

➢ Measuring early warning effectiveness and ongoing evaluation - the toolkit 

➢ Simulation exercises, drills and Standard Operating Procedures (SOPs) 

➢ Multi-Hazard Early Warning (MHEW) Systems  

 

There will also be an IOC-UNESCO IOTWMS inter-sessional Task Team on “Capacity 

Assessment of Tsunami Preparedness” meeting in reflecting on the Survey of Capacity 

Assessment of Tsunami Preparedness that is based on the Indian Ocean States.  
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Organisers and Collaborators of the Impact Conference: 
➢ Global Disaster Resilience Centre, University of Huddersfield, UK: Professor 

Dilanthi Amaratunga, Professor Richard Haigh, Dr. Nuwan Dias   

➢ CABARET, (Capacity Building in Asia for Resilience EducaTion) 

➢ The International Oceanographic Commission of UNESCO (IOC-UNESCO), 

Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning 

and Mitigation System (ICG/IOTWMS) ICG/IOTWMS WG 1 on Tsunami Risk, 

Community Awareness and Preparedness - Dr Srinivasa Kumar Tummala, Head 

of the ICG/IOTWMS Secretariat and Dr Harkunti Rahayu, Chair of IOC-UNESCO 

IOTWMS, WG 1 on Tsunami Risk, Community Awareness and Preparedness 

➢ Asian Disaster Preparedness Center, Thailand 

➢ Ministry of Irrigation, Water Resources and Disaster Management, Sri Lanka  

➢ Disaster Management Centre, Sri Lanka  

➢ Department of Meteorology, Sri Lanka  

➢ Association of Disaster Risk Management Professionals in Sri Lanka (ADRiMP)  

 

For more information, please contact: 

Prof Dilanthi Amaratunga and Prof Richard Haigh 

Global Disaster Resilience Centre  

University of Huddersfield, UK 

Email: d.amaratunga@hud.ac.uk / r.haigh@hud.ac.uk 
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International Conference on Building Resilience 2019 
In conjunction with the Commemoration of the First Centennial of Institute of Technology Bandung, Indonesia 

“Investing in Disaster Risk Reduction and Climate Change Adaptation for Building 

Resilient Cities” 

Venue  : Shangri La Hotel, Nusa Dua, Bali, Indonesia 

Dates  : 4 – 7th November 2019 

Website : www.icbr09-itbp100.itb.ac.id 

 

The 9th International Conference on Building Resilience, with the theme 'Investing in 

Disaster Risk Reduction and Climate Change Adaptation for Building Resilient Cities’, is 

jointly organised by the Institute of Technology Bandung, Indonesia and the Global 

Disaster Resilience Centre at the University of Huddersfield in the United Kingdom. 

 

The Conference is being held as part of the commemoration "Toward First Centennial of 

Technical Higher Education in Indonesia (PTTI) - Institute of Technology Bandung 

(ITB)."This conference will bring together the full diversity of the science community, 

policy makers, practitioners and researchers from all geographical regions, at local, 

national, regional and international levels to share state of the art research, and discuss 

how the science community will best support the implementation of the Sendai 

Framework for Disaster Risk Reduction 2015-2030. 

 

The conference will also consider ways to support the integration of Sendai with the Paris 

Agreement of the United Nations Framework Convention on Climate Change (UNFCCC), 

and the 2030 Agenda for Sustainable Development (Sustainable Development Goals).   

 

Themes 
Contributions are encouraged, but not limited to, the following conference themes: 

1. Multi-hazard early warning systems 

2. Disaster risk governance 

3. Force migration, displacement and disaster nexus 

4. Understanding and operationalizing risk-related concepts 

5. Converging climate change adaptation and disaster risk reduction 

6. Public and private partnership in disaster risk reduction  

7. Disaster risk reduction for the tourism industry 

8. Disaster risk management of cultural heritage 

9. Critical infrastructure 

10. Resilient urban design and planning 

11. Build Back Better 
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Special Features: 
➢ A Special Technical Session on “Lesson Learnt from Palu”. This will be jointly 

hosted with UNESCO IOC ICG/IOTWMS – Intergovernmental Coordination Group 

for the Indian Ocean Tsunami Warning and Mitigation System 

➢ Inter-disciplinary themes; papers subject to double-blind peer review by the 

international scientific committee 

➢ Awards for best papers and special issue linked to the International Journal of 

Disaster Resilience in the Built Environment 

➢ Doctoral school  

Organised By: 
➢ Institute of Technology Bandung, Indonesia  

➢ Global Disaster Resilience Centre, University of Huddersfield, United Kingdom 

➢ CABARET (CApacity Building in Asia for Resilience EducaTion), co-funded by the 

EU Erasmus+ programme 

➢ Mitigating hydrometeorological hazard impacts through improved 

transboundary river management in the Ciliwung River Basin, a project jointly 

funded by Indonesia’s Ministry of Research, Technology and Higher Education of 

the Republic of Indonesia (Ristekdikti) and the UK’s Natural Environment 

Research Council (NERC) and Economic & Social Research Council (ESRC) 

In Association with: 
➢ UNISDR Making Cities Resilient Campaign 

➢ UNESCO IOC ICG/IOTWMS – Intergovernmental Coordination Group for the 

Indian Ocean Tsunami Warning and Mitigation System 

➢ Mainstreaming integrated DRR and CCA strategies into coastal urban 

agglomeration policy, a project jointly funded by the Newton Institutional Links 

programme and Ristekdikti 

➢ University of Central Lancashire, United Kingdom 

➢ University of Cantabria, Spain 

➢ University of Mining and Geology, Bulgaria 

➢ University of Malta, Malta 

➢ Riga Technical University, Latvia 

➢ University of Moratuwa, Sri Lanka 

➢ University of Peradeniya, Sri Lanka 

➢ Andalas University, Indonesia 

➢ Maldives National University, Maldives 

➢ De La Salle University, Philippines 

➢ Ateneo de Manila University, Philippines 

➢ Mandalay Technological University, Myanmar 

➢ University of Yangon, Myanmar 
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➢ University of Swansea, United Kingdom 

 

Submission Types: 
We welcome contributions from a wide range of scientific disciplines and perspectives 

from policy and practice. In order to accommodate this wide range of expertise, and 

promote the development of practical, evidence-based guidance, submissions are 

welcome in the following forms:   

 

Academic Presentation: 

Abstract and full paper submission required, subject to double-blind peer review 

 

Policy and Practice Presentation: 

Abstract submission only, non-peer review 

 

Doctoral School: 

Abstract and full paper submission required, subject to double-blind peer review 

For students registered at recognised Higher Education Institutes 

 

Poster Presentation: 

Abstract and poster submission only, non-peer review 

 

Key Dates:      
1st January 2019  : Abstract submission open 

31th January 2019  : Abstract submission close 

28th February 2019  : Abstracts notification 

31st May 2019   : Final paper submissions close 

4th – 7th November 2019 : 9th ICBR 

 

Submitting an Abstract: 
Author guidelines and instructions for submitting an abstract are available at: 

www.icbr09-itbp100.itb.ac.id 
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Special Sessions 

International Research Collaborations in Higher Education 

Institutions in South Asia: Needs, Challenges and Opportunities 
 

Organizers: 
➢ University of Moratuwa, Sri Lanka 

➢ Lund University, Sweden 

➢ University of Colombo, Sri Lanka 

 

Co-Chairs: 
➢ Professor Mo Hamza, University of Lund, Sweden 

➢ Dr. Chandana Siriwardana, University of Moratuwa 

 

Background and Rationale: 
International Cooperation among Higher Education Institutes (HEIs) is crucial to 

producing better outcomes when it comes to research and innovation. This is very 

important for capacity development and thereby to assist economic development which 

strongly aides the disaster risk reduction process as well.  

 

Most of the developed countries are undergoing international collaborative research 

projects to stride forward in research and innovation. But this is lacking in developing 

countries because of many reasons. These were highlighted during the recent survey 

conducted under the ASCENT WP7 questionnaire survey as well. Altogether 382 

responses were obtained for this covering 8 universities from 3 Asian countries, including 

Bangladesh, Sri Lanka, and Thailand. The survey findings further highlighted that the 

partners from developing countries need more assistance from the developed regions of 

the world and they are willing to engage in more collaborative research endeavors.  

 

According to the survey findings, international cooperation brings many benefits to the 

developing world including; increased innovation, improved visibility, and reputation, 

increased technological capability, improved access to knowledge and expertise, 

improved access to new markets, improving national competitiveness, contributing to 

global societal challenges, improving the strength of research collaboration and 

increasing the robustness of research outputs. On the other hand, barriers identified from 

the survey for international cooperation include; bureaucratic issues, enforcement of 

intellectual property rights, lack of resources to support international collaboration 

within the organizations, financial issues, language differences, cultural differences, 
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finding partners with same research interest, lack of institutional support, lack of 

networking opportunities, etc. To address these issues, countries should understand the 

nature of the problem and make policies accordingly to address such shortcomings and 

challenges. 

 

Session Objectives: 
The workshop is designed to showcase the findings of the survey on International 

Collaboration, including the opportunities and challenges, and to create more awareness 

among the academia on this matter. 

 

List of Speakers: 
➢ Prof. Mo Hamza, University of Lund, Sweden 

➢ Prof. Ananda Jayawardane, Chairmen, National Science Foundation 

➢ Prof. Mohammad Tamim, Vice Chancellor, BRAC University, Bangladesh 

➢ Dr. Chandana Siriwardana, University of Moratuwa 

➢ Dr. Nanda Gunawardana, University of Peradeniya 

 

Expected Outcomes: 
• A better understanding of the requirements and pre-requisites for effective 

communication, outreach, and international cooperation in HEIs. 

• Dissemination and validation of the survey results. 

• Sharing experiences and success stories from efforts already underway and might 

have achieved positive results. 

• Increased understanding of the importance of: planning, monitoring and 

evaluation of communication processes, skills, capabilities, mechanisms and 

institutional infrastructure required for an effective international cooperation in 

HEIs. 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019  lxxxi 
 

Policy Dialogue on the Advancement of Disaster Resilience Research 

and Innovation in Higher Education Institutes in Sri Lanka 
 

Organizers: 
➢ University of Moratuwa, Sri Lanka 

➢ University of Huddersfield, UK 

➢ University of Colombo, Sri Lanka 

 

Chair: 
➢ Emeritus Professor Siri Hettige, University of Colombo 

 

Background and Rationale: 
ASCENT festival scheduled to be held in January 2019 in Colombo is a culmination of a 

three-year program of networking, research, training, advocacy, dissemination and 

institutional strengthening in the field of disaster resilience in partner institutions in Asia 

and Europe. It provides a great opportunity to consolidate on the work already done and 

concentrate on how the accumulated knowledge and experience can guide policy in 

participating countries. The policy Dialogue that is planned as a key component of the 

event provides us with an opportunity to not only explore ways and means of 

strengthening Research and Innovation in relevant higher education institutions but also 

provide the broader context within which capacity building work needs to take place in a 

changing global policy environment.  

 

In the above regard, it is necessary to reiterate that the global community has already 

articulated a common agenda for the whole world with regard to following up action on 

climate change, DRR, and Sustainable Development. Sri Lanka had made significant 

progress in recent years to articulate a vision for SD that encompasses the three global 

agreements mentioned above. The proposed policy Dialogue that is intended to facilitate 

stakeholder consultations on strengthening R&I capacity in HEIs is an opportunity to 

recognize and emphasize the role of science, interdisciplinary research and evidence-

based policy making, creating public awareness through public education and advocacy, 

institutional strengthening and professionalization of work on climate change adaptation, 

DRR and sustainable development all of which closely intertwined.  

 

ASCENT, as a north-south as well as a South-South network of academics, researchers and 

practitioners drawn from not only a range of higher education institutions in Asia and 

Europe but also from a wide array of academic disciplines has facilitated capacity building 

activities across the above institutions, largely targeting younger researchers in 
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participating institutions through training workshops, exchange visits, conferences, 

research and publications. Some of the questions which will be addressed are as follows. 

➢ How to consolidate what has already been accomplished? 

➢ How to institutionalize some of the important processes that have been proved to 

be very effective? 

➢ How to facilitate continued research and other collaborations that have been 

established within and across institutions? 

➢ How to harness the potential of HEI's institutions to contribute to policy-making 

in the areas highlighted above? 

 

Session Objectives: 

To Share the findings of multiple research activities carried out as a part of the ASCENT 

project to comprehend the current situation of the Disaster Resilience Research and 

Innovation in Higher Education Institutes in Sri Lanka with leading policymakers of Sri 

Lanka. 

 

List of Speakers: 
➢ Emeritus Prof. Siri Hettige 

➢ Prof. Mohan de Silva, 

➢ Prof. Sirimali Fernando 

➢ Senior Professor Lakshman Dissanayake 

➢ Prof S.G.J.N. Senanayake 

➢ Prof. Ranjit Senarathne 

➢ Dr. Nishara Fernando 

➢ Prof. Richard Haigh 

➢ Prof. Dr. Sarintip Tantanee 

➢ Prof. Dr. A S M Maksud Kamal 

 

Expected Outcomes: 
➢ Policymakers were made aware of the current status of the policy and innovation 

in relation to Disaster resilience 

➢ Adopting local R&I Policies on Disaster Resilience according to the 

recommendations made in the policy documents. 
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Multi-Hazard Early Warning Systems and Evacuation Planning 

Organizers: 
➢ CABARET Erasmus+ Higher Education Capacity Building Project 

➢ University of Huddersfield, UK 

➢ University of Moratuwa, Sri Lanka 

➢ University of Peradeniya, Sri Lanka 

 

Co-Chairs: 
➢ Professor Richard Haigh, University of Huddersfield, UK 

➢ Dr. Chandana Siriwardana, University of Moratuwa, Sri Lanka 

 

Background and Rationale: 
Sendai Framework Target 7 calls to substantially increase the availability of, and access 

to, multi-hazard early warning systems and disaster risk information and assessments to 

the people. 

 

The main features of Sendai Framework are 1) Shifting focus from managing disasters to 

managing risks. This requires a better understanding of risk in all its dimensions of 

vulnerability, exposure, and hazards, 2) Wider scope, encompassing the risk of small-

scale and large-scale, frequent and infrequent, sudden and slow-onset disasters, caused 

by natural or man-made hazards, as well as related environmental, technological and 

biological hazards and risks, and 3) People-centred, all-hazards, and multi-sectoral based 

approach to disaster risk reduction. 

 

It aims to ensure multi-hazard, including man-made hazards, biological, technological and 

environmental hazard management of disaster risk is factored in development at all levels 

as well as within and across all sectors with engagement from all of society. 

 

Early warning has been recognised as an effective approach to reducing disaster risk and 

the loss of life. There has been a paradigm shift from single- hazard to multi-hazard early 

warning and from providing hazard information to providing risk and impact 

information. However, there are gaps in the effective implementation of people-centered, 

multi-hazard warning systems. In addition, risk knowledge and impact information are 

often not at all, or insufficiently, integrated into multi-hazard early warning systems. 

 

The panel discussion will support a joint project between Europe and Asia that has been 

working since February 2017 to foster regional cooperation for more effective multi-

hazard early warning and increased disaster resilience among coastal communities. 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019  lxxxiv 
 

CABARET, a project funded by the European Union under their Erasmus+ programme, is 

a consortium of 15 Higher Education institutions from Bulgaria, Indonesia, Latvia, the 

Maldives, Malta, Myanmar, the Philippines, Spain, Sri Lanka, and the United Kingdom. The 

project was inspired by the UN Sendai Framework for Disaster Risk Reduction. It includes 

a strong call for higher education to support the understanding of disaster risk and 

promote risk-informed decisions and risk-sensitive planning from the local to the global 

levels. It also calls for the coordination of existing networks and scientific research 

institutions at all levels and all regions. The goal is to strengthen the evidence base in 

support of the implementation of the new framework. 

 

Session Objectives: 
Examine the barriers and enablers for an effective; people centered, multi-hazard early 

warning system in Sri Lanka 

 

List of Speakers: 
➢ Professor Dilanthi Amaratunga, University of Huddersfield, UK (barriers and 

enablers for MHEW) 

➢ Dr. Chaminda Bandara, University of Peradeniya, Sri Lanka (evacuation planning 

and people centred early warning) 

➢ K.H.M.S. Premalal, Former Director General of Meteorology, Sri Lanka & Secretary 

of ADRiMP(current status and challenges of MHEW in Sri Lanka) 

➢ Dr. Senaka Basnayake, Director, Climate Resilience Department 

➢ Asian Disaster Preparedness Center (current status and challenges of MHEW in 

across Asia) 

➢ Dialog Axiata, technology perspective on multi-hazard early warning in Sri Lanka 

 

Expected Outcomes: 
➢ Understanding of the importance of people-centred, multi-hazard warning 

systems 
➢ Understanding of the current status of people-centred, multi-hazard warning 

systems in Sri Lanka and worldwide 
➢ Real actions addressing the challenge of the implementation and achievement of 

the Sendai Framework target on multi-hazard early warning
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Localisation of SFDRR Indicators in Sri Lanka 

Organisers: 
➢ Disaster Management Centre (DMC), Sri Lanka 

➢ Association of Disaster Risk Management Professionals (ADRiMP), Sri Lanka. 

 

Co-Chairs: 
• Dr. Ananda Mallawatantri, Country Representative, IUCN and former Team 

Leader, UNDP, Environment Sustainability and Disaster Resilience  

• Dr. S. Amalanathan, Director General, DMC, and Head- SFDRR Secretariat 

 

Background and Rationale: 
The Global Climate Risk Index 2019, released at the annual climate summit in Poland's 

Katowice city in December 2018, had ranked Sri Lanka second, among the countries most 

affected by extreme weather events in 20 years since 1998. The recent synchronous 

adoption of landmark UN agreements the Sendai Framework for Disaster Risk Reduction 

(SFDRR), Sustainable Development Goals (SDGs) and Paris Agreement on Climate Change 

have created a rare but significant opportunity to build coherence across different but 

overlapping policy areas. 

 

Towards safer and climate-smart Sri Lanka, promoting a coherent approach in the 

implementation, operationalisation, and localisation of the SFDRR and SDG together with 

measuring progress towards the achievement of these global targets is timely. There is 

also a need to have real actions addressing the challenge of the implementation and 

achievement of those targets defined by the international agreement's local 

implementation with a focus on disaster risk reduction and building resilience, sharing 

and spreading knowledge and good practices, and identifying future plans and actions. 

 

Session Objectives: 
➢ Highlight the importance of disaster risk reduction at the core of sustainable 

development and climate change agendas 

➢ Raising awareness with national and local governments on how the different 

frameworks align is critical, and the relative political weight of frameworks may 

affect collaboration and coherence 

➢ Compare and contrast SFDRR indicators and Sri Lanka context in its 

implementation 

➢ Promote a coherent approach in the implementation of SFDRR at the local level, 

roles and responsibilities of stakeholders and its linkages with SDGs and Govt. KPI 
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processes for safer Sri Lanka (such as joined up monitoring processes which track 

progress on implementation of the frameworks) 

➢ Facilitate key partnerships which help avoid duplication and maximise gains 

➢ By means of policy input towards localisation agenda of SFDRR Agenda in Sri 

Lanka 

 

Discussion Agenda and Structure: 
➢ How far have we progressed with the implementation of SFDRR in Sri Lanka? 

➢ What are the advantages and challenges in SFDRR localisation, also within the 

context of meeting SDGs? 

➢ What needs to be our priority goals? 

➢ How do we deal with the associated challenges? 

➢ What is the role of the Govt. in this the localisation process? What additional 

support does the Govt require? 

➢ How is the SFDRR reporting system can be strengthened and the status of DMC 

and other systems to support the process including DisInventar database 

 

Keynote Address: 
“Localisation of SFDRR indicators in Sri Lanka" - Abhilash Panda, Deputy Chief, 

Europe and Central Asia, UN Office for Disaster Risk Reduction (UNISDR) 

 

Panel Discussion: 
➢ A general overview of SFDRR and Sri Lanka’s position - Dr. S. Amalanathan, 

Director General, DMC, and Head- SFDRR Secretariat; 

➢ Importance of enhancing stakeholder participation, coordination systems and 

investment needs -Dr. Ananda Mallawatantri, Country Representative, IUCN; 

➢ Sri Lankan context for linking 7 SFDRR priorities with the SDGs - Dr. Sugath 

Yalegama, Director General, Sustainable Development Council, Sri Lanka - 

Sustainable Development Council; 

➢ Status of academic research in DRM and its role for SFDRR implementation and 

monitoring - Prof. Priyan Dias, Professor of Civil Engineering, University of 

Moratuwa, Sri Lanka; 

➢ Contribution from Private Sector in SFDRR implementation - Mr. Chandrarathne 

Vithanage, Senior Assistant Secretary-General, The Ceylon Chamber of 

Commerce. 
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Expected Outcomes: 
➢ A comprehensive review of SFDRR indicators and challenges that would emerge 

in the Sri Lankan context 
➢ Identify links between SFDRR and SDGs in the Sri Lankan context 

➢ Reflect on the roles and responsibilities of the private sector and academia in 
SFDRR implementation 

➢ Formulate a way forward for further dialogue by means of a briefing paper 
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University-Industry Partnerships for Value Chain Enhancement to 

Build Resilient Agroecosystems 

Organizers: 
➢ University of Central Lancashire, UK 

➢ University of Moratuwa, Sri Lanka 

➢ University of Colombo, Sri Lanka 

 

Co-Chairs: 
➢ Professor Nandasiri Weerasinghe, Ministry of Primary Industries, Sri Lanka  

➢ Dr. Champika Liyanage, University of Central Lancashire, UK 

 

Background and Rationale: 
University-Industry Partnerships (UIPs) are vital to produce better outcomes when it 

comes to research and innovation in Disaster Risk Reduction (DRR) & building resilience. 

If research areas of the universities can be aligned with the needs of the industry, it can 

be a great driving force for in developing a resilient community.  

 

Provided that climate change is a global phenomenon which has been causing disasters 

to spread all over the world, communities need to sustain through such events. Most DRR 

activities are often undertaken by the governments and private sector organisations as 

separate entities, which may lead to inefficiencies, repeats of activities and damages due 

to the lack of methodological and technical advancements an industry possesses. An 

industry may not only rely on the internal R & D mechanism to produce sustainable 

outcomes.  

 

Therefore, in this context, industries need to move forwards while improving scientific 

and technical knowledge. Universities are often the main repository of such knowledge, 

while the industries being closer and more interacted with the community needs. The 

exchange of knowledge between academia and industry is, therefore, an essential 

mechanism to bring science to the market and foster innovation and economic growth 

while serving to the capacity building for disaster resilience.  

 

From a microeconomic perspective, both universities and businesses benefit from 

exchanging knowledge: universities obtain financial support from the private sector and 

increase the experience and employment opportunities of students and faculty 

professionals; firms get access to university research infrastructures and expertise, gain 

opportunities of recruiting high-skilled personnel and keep abreast of cutting-edge 

academic research.  
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In order to create better UIPs in Sri Lanka, a 5-year programme has been designed to 

promote research, innovation and entrepreneurship skills in academia. The 5-year 

programme consists of the following, in view of UIPs: 

➢ UIP Roadmap Development 

➢ Input on Policy 

➢ KPIs/Measures of success 

➢ Capacity Building 

➢ Monitoring and Evaluation 

 

Objectives: 
➢ A detailed update on the series of concurrent work that has been carried out as 

part of ASCENT UIP work.  

➢ Presentation of the Policy Brief for UIPs in Sri Lanka 

 

Discussion Agenda, Speakers and Structure: 
➢ Progress on the UIP programmes – By Dr. Champika Liyanage (University of 

Central Lancashire) 

➢ Implementation of Business Incubators to improve UIPs in Sri Lanka (Needs and 

Challenges) – Mr. Bandula Wickramaarachchi (Director, World Bank Project) 

➢ Improving livelihoods and disaster resilience in communities affected by 

landslides through UIPs (a collaborative programme between NBRO, ADPC, 

UCLan and Ministry of Primary Industries) – Mr.N.M.S.I. Arambepola (Asian 

Disaster Preparedness Center, Thailand; Team Leader, Nature-Based Landslide 

Risk Management Project) 

➢ Introducing the University-Industry Partnership webtool – Dr. Artūras 

Kaklauskas (Vilnius Gediminas Technical University, Lithuania) 

➢ Social Network Analysis on UIPs existing in Thailand, Bangladesh and Sri Lanka 

for DR research –By Prof. Jorgen Sparf and Dr. Evangelia Petridou (Mid Sweden 

University, Sweden) 

➢ Introducing the Policy Brief on UIPs – By Prof. K D N Weerasinghe (University of 

Ruhuna, Sri Lanka; Ministry of Primary Industries, Sri Lanka) 

➢ Policy Dialogue – Facilitated by Prof. K D N Weerasinghe and Dr. Champika 

Liyanage (if time permits) 

➢ Final Remarks 
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Expected Outcomes: 
➢ Understanding of the importance of UIPs at the national and local levels to 

facilitate the DRR and capacity building for resilience agenda. 
➢ Real actions addressing the challenge of implementation and achievement of 

successful UIPs. 
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Round Table on Multi-hazard Business Continuity Management for 

Small and Medium Enterprises 

Organisers: 
➢ Ministry of Public Administration & Disaster Management, Sri Lanka 

➢ Disaster Management Center, Sri Lanka 

➢ Global Disaster Resilience Center, University of Huddersfield, UK 

 

Co - Chairs: 
➢ Mr. Sunil Jayaweera, Director, Planning, Disaster Management Center, Sri Lanka 

➢ Mr. Chathura Liyanarachchi, Assistant Director, Planning, Disaster Management 

Center, Sri Lanka 

 

Background and Rationale: 
SMEs contribute to the well-being and the livelihoods system of their community by 

providing and demanding employment, goods, and services. These are needed even more 

in times of crises, in order to restore the economic fabric of disaster-affected 

communities. SMEs also support the creation of social capital in communities, which is a 

crucial element in restoring the social fabric ruptured by disasters. With local businesses 

reopening and providing spaces for social bonding, SMEs can contribute to motivating a 

relocated population to return home, as well as helping to attract new investment in 

recovering areas. A strong MSMEs sector also promotes a country’s resilience to shocks 

by broadening and diversifying the domestic economy. By reducing the dependency on a 

few large firms or specific sectors, SMEs protect a broad base of the labor force from 

sector-specific shocks and fluctuations in international markets1. 

 

The direct and indirect impacts of natural hazards are devastating to business activities 

and their continuity. There are two types of impacts caused by natural hazards. One is the 

revenues have fallen below the expenditures suddenly and the second one is finding 

manpower was another serious issue as workers are the immediate victims. Therefore, 

disaster risk reduction and disaster coping mechanisms need to be implemented within 

the SMEs sector to ensure the resilience and continuity to provide services to the 

communities. The impact of disasters on Small and Medium Enterprises (MSEs) and the 

consequences this impact has on the economic and social recovery of the affected 

communities is one of the least explored areas in disaster risk. This gap hinders the 

understanding of the way community resilience can be achieved, including the 

restoration of the social and economic fabrics after disasters. 

                                                           
1Dalberg (2011) Report on Support to SMEs in Developing Countries through Financial Intermediaries. 
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“Adopting business continuity plans is not a question of choice, but a double imperative 

as disaster risks are on the increase and seriously threaten business assets and profits,” 

Margareta Wahlström, the UN Secretary-General’s Special Representative for Disaster 

Risk Reduction, commented2. “Corporations need to start thinking about what they can 

do to better protect their businesses against disasters as they are already paying a very 

high cost for not doing so,” warned Wahlström.  “The private sector plays an instrumental 

role in mitigating the collective risks we face as people”, “and BCP should also be taught 

in business schools to sustain the dialogue and practice among business entities.”  Taking 

the recovery lessons, there are calls for protocols on the promotion of business continuity 

planning in the management of supply chains, cooperation between private companies 

and the Government, and the promotion of resilience in critical infrastructure. 

 

SME sector in Sri Lanka  

SMEs in Sri Lanka, like in any other country, contribute to the well-being of the 

community by providing job opportunities, commodities and services and are an 

important part of economies of developing countries. The SME sector plays a major role 

in the Sri Lankan economy, consisting of approx. 75% of the total business entities of the 

country. SMEs have a stronger interaction with communities and are key players in local 

development and providing employment to the local communities. SMEs are likely to 

engage less ‘employable’ workers with lower levels of education, social protection, and 

often belonging to particularly vulnerable groups.  SME sectors can also be considered as 

the highly vulnerable sections of Sri Lankan economy which impact drastically by the 

natural hazards as they are relatively resource constrained and less resilient.  According 

to the National Disaster Relief Services Centre (NDRSC) records 31 MSMEs were fully 

damaged, and 5176 MSMEs were partially damaged in the Colombo district due to 2016 

floods, the worst-ever floods in 27 years.  

 

Impacts of disasters on SMEs 

Disasters have shown profound adverse impacts all types of business including SMEs. The 

majority of surviving SMEs do not perform as well after disasters as they did before. 

Disasters compromise SMEs’ operations through both supply and demand constraints 

due to issues such as population dislocation and transport disruptions. 

 

SMEs are more vulnerable to natural hazards, and they are affected in numerous ways3. 

SMEs’ vulnerability can be twofold. Firstly, smaller businesses have less financial and 

technical resources to reduce and cope with risk and lack of risk management 

                                                           
2https://www.preventionweb.net/news/view/26618 
3 Samantha, G. (2018), The Impact of Natural Disasters on Micro, Small and Medium Enterprises (MSMEs):  A Case Study 

on 2016 Flood Event in Western Sri Lanka, Procedia Engineering 212 (2018) 744–751 

https://www.preventionweb.net/news/view/26618
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mechanisms. Most of the SMEs especially in developing countries are not practicing 

disaster risk management mechanisms such as insurance; diversify their supply and 

customer bases and social protection for their employees. Secondly, disasters could have 

a larger impact on SMEs’ performance than other types of issues due to the general 

negative impact of the disaster on communities in which SMEs operate. Impacts of 

disasters on SMEs can also be divided into six broad categories: markets, logistics, 

premises, people, procedures and finance.4 Disasters also pose financial burdens related 

to physical reconstruction and business continuity (e.g., loss of inventory). All these 

factors suggest an increased vulnerability of SMEs in post-disaster situations. 

 

As a result of the traditionally limited focus on business continuity in the face of major 

disasters, there is a need to support to strengthen the whole of society readiness to 

address possible vulnerabilities across a range of different sectors. To meet these needs, 

exploring further on the business continuity management plan which aims at supporting 

small and medium-sized enterprises (SMEs) in their effort to develop contingency plans 

to protect their workers and businesses from the consequences of sudden disasters has 

become a necessity. Forward thinking and planning ahead can be the difference between 

a business’ survival and failure to maintain operations. 

 

Session Objectives: 
The main objective of this session is to create dialog towards proposing development and 

implementation strategies to strengthen the SMEs sector of Sri Lanka by integrating 

multi-hazard business continuity management to reduce the economic loss of the country 

caused by natural hazards.  This is ultimately intended to inform and guide decision-

makers and technical service providers on how to manage business continuity vis-à-vis 

the multiple hazards that may threaten the production and delivery of services and goods. 

 

Target Groups  
➢ The Ministries/institutions/departments which are working with SMEs at 

National to the village level 

➢ The private institutions and associations such as the chamber of commerce and 

trade union who are working with SMEs at National to the village level 

➢ Bank and insurance sectors 

➢ National Insurance Trust Fund 

➢ The registered SMEs under the central and provincial government departments 

➢ NGOs 

                                                           
4 Metcalf, G., Jenkinson, K. and Johnstone, K. A changing climate for business. 3rd ed. Oxford: UK Climate Impacts 

Programme (2010) 
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Expected Outcomes: 
➢ Further understanding on the impact of natural hazards on SMEs 
➢ Continue deliberations on Business Continuity Planning and Management 

towards SME Resilience 

➢ Formulate a way forward for further dialogue by means of a briefing paper, 
leading up to plans that will be implemented within the SME Sector in Sri Lanka 

 

Keynote Address: 
“Impact of natural hazards on Small, and Medium Enterprises and their capacity to act as 

drivers of community recovery:  Business Continuity Planning best practice examples" - 

Professor Dilanthi Amaratunga, University of Huddersfield, UK 

 

Panel Discussion: Business Continuity Planning and Management 

towards SME Resilience 
 

Chaired by: Dr. Buddi Weerasinghe 

Moderated by: Mr. F. Hassim 

Panelists 

➢ Mr. Abilash Panda, Deputy chief of UNISDR. 

➢ Secretary-General, Chambers of commerce. 

➢ Mr. Sunil Jayaweera, DMC. 

➢ Mr. Thajudeen, Ministry of Industries and commence. 

➢ CEO, Lion Breweries. 

➢ CEO, Mas Holdings. 

➢ Vice Chairman, DFCC Bank. 

➢ Representative, Women chambers
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Social Programme 

Gala Dinner  
The conference gala dinner will be held on the 15th January, at the King's Court, Cinnamon 

Lakeside hotel, 7.00 pm onwards. The participants will get to enjoy a mouth-watering Sri 

Lankan based dinner from Cinnamon Lakeside hotel while enjoying the Sri Lankan 

traditional and fusion dances by world renown Channa &Upuli dance academy. Honorable 

Minister Rauff Hakeem will be joining with us for the Gala Dinner.  
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Multi-Variant Design and a Multiple Criteria Assessment of 

Alternative Iterative Life Cycles of University-Industry Partnerships  
A. Kaklauskas*1, D. Amaratunga2, G. Kaklauskas1, I. Lill3 

1Vilnius Gediminas Technical University, Vilnius, Lithuania 
2University of Huddersfield, Huddersfield, UK 
3Tallinn University ofTechnology, Tallinn, Estonia 

 

Abstract: 

An analysis of prior research suggests that the systems available globally have offered no 

possibilities to execute a multi-variant design and a multiple criteria assessment of 

alternative iterative life cycles of university-industry (U–I) partnerships, calculate their 

market and fair value, conduct online negotiations, and select options that offer the best 

efficiency. Proposing a process-oriented framework that allows overcoming these 

limitations is the main contribution of this study to theory and practice. 

 

A U–I partnership iterative life cycle may have many alternatives. The basis for the variant 

consists of an alternative’s components—awareness, involvement, support, sponsorship, 

and strategic partners, among others. The above solutions and processes may be further 

considered in more detail. Thus, a wide range of U–I partnership iterative lifecycle 

alternatives can be obtained. However, it is worth noting that the development of a 

potential U–I partnership is complicated, because alternatives for awareness, 

involvement, support, sponsorship, and strategic partners are plentiful and not 

continuously well matched. In this regard, the University (including its students, 

governing board, rector, vice-rectors, deans, chairs, teaching and research staff, and 

administrative and support staff)and industry stakeholders (including their top 

management (e.g., chairman, vice-presidents, board of directors, chief executive officer), 

middle management (e.g., general managers, regional managers),and first-line 

management (e.g., supervisors, office managers, team leaders and employees)) are forced 

to develop and analyse alternative U–I partnership iterative lifecycle solutions. 

 

This research applied the INVAR (Degree of Project Utility and Investment Value 

Assessments along with Recommendation Provisions) method for a U–I partnership 

iterative lifecycle S evaluation. Its use can be for a sustainable university-industry 

partnerships assessment. The INVAR method can additionally assist in determining the 

investment value of a project under deliberation and provide digital recommendations 

for improving projects. Furthermore, the INVAR method can optimize the selected 

criterion seeking that the project under deliberation would be equally competitive in the 

market, as compared to the other projects under comparison. The INVAR method is 

additionally able to calculate the value that the project under deliberation should be for 

this project to become the best among those under deliberation. The resulting new system 
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makes it possible to perform a multi-variant design, as well as a multiple criteria 

assessment of alternative–I partnership life cycles, calculate their market and fair values 

and conduct online negotiations to select the most efficient alternatives. This results in 

quantitative information that entrepreneurial universities can use to strengthen their 

corporate links and/or reduce/reverse the “hollowing effect” of globalization in 

disadvantaged regions. Therefore, the U–I partnership iterative life cycle evaluation 

system developed in this study contributes to the theory and practice of entrepreneurial 

universities by introducing the INVAR method and its respective framework to different 

classes of informational systems and decision-making problems. Naturally, it also causes 

managerial implications for U–I stakeholders, namely in terms of research and innovation 

performances. 

 

How the dissemination process takes place? 

 

Based on the analysis of existing information, expert and intelligent decision support 

systems and in order to determine most efficient versions of university-industry 

partnerships an open source web-based System consisting of a database, database 

management system, model-base, model-based management system, and user interface 

was developed. All stakeholders can freely use the System. 

 

Keywords: University-industry partnerships, Alternative iterative lifecycle, Multi-
variant design, Multiple criteria assessment 
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UIPs in Thailand, Sri-Lanka, and Bangladesh: A Relational Approach 
Champika Liyanage1, Evangelia Petridou*2, Maruf Rahman3, Jörgen Sparf2, Sarintip 
Tantanee4, K D N Weerasinghe5 

1University of Central Lancashire, UK 
2Risk and Crisis Research Center, Mid Sweden University 
3University of Dhaka, Bangladesh 
4Naresuan University, Thailand 
5University of Ruhuna, Sri Lanka 

 

Abstract: 

University-Industry Partnerships (UIPs) in the field of Disaster Risk Reduction (DRR) 

have produced several innovative tools, services, and advancements of industrial 

applications globally. However, from Asian (Thailand, Sri Lanka and Bangladesh) 

perspective, the level of UIPs appear to be significantly lower compared to the global 

context. In Sri Lanka for example, a country that has suffered a lot from natural disasters 

such as landslides and floods especially over the past few years, DRR activities are 

undertaken by the governmental and private sector organizations and volunteers, mostly 

as separate entities. This could lead to inefficiencies, overlapping of efforts, and also to 

the reinvention of the wheel. The Universities as Higher Education Institutions (HEIs) 

have a key role to play in bringing the aforementioned stakeholders together not only to 

strengthen the work they do by effective partnerships but also to come up with innovative 

solutions through research and development. The purpose of this paper is to explore how 

effective UIPs can be created in the three countries concerned (Bangladesh, Sri Lanka, and 

Thailand) by exploring the current context of UIPs; mapping current networks of UIPs 

and identifying best practices in creating strong and sustainable UIPs. We present the 

result of a formal social network analysis (SNA) conducted in HEIs in the countries above 

revealing opportunities and barriers, as well as formal and informal ties underpinning 

UIPs.  

 

Keywords: Disaster Risk Reduction; Social Network Analysis; University-Industry 
Partners 
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Policy Environment to Promote University-Industry Partnerships 

and Business Incubation Programs in Sri Lanka  
G.S.K.W. Jayasekera1, K.D.N. Weerasinghe2, Champika Liyanage3, Bandula 
Wickramarachchi1 

1Ministry of Social Welfare and Primary Industries (MinSW&PI), Suhurupaya, Battaramulla, Sri Lanka  
2University of Ruhuna, and MinSW&PI, Sri Lanka 
3School of Engineering, University of Central Lancashire, UK  

 

Abstract: 

Strong University-Industry Partnerships (UIPs) are a much-needed aspect for a country 

to build resilience for DRR. The findings of Thailand Flood 2011, highlight the importance 

of fostering multi‐sector partnerships to enhance organizational resiliency for disaster 

response. The University-Industry links development in Sri Lanka is still not adequate to 

make such a transformation. Ministry of Social welfare and Primary Industries (MoSWPI), 

in collaboration with the University of Central Lancashire, has initiated a programme to 

develop a platform to facilitate this transformation. One of the main reasons for this is 

that the MoSWPI intends to increase export income by agricultural modernization. this 

cannot be achieved unless environmental risk lies on the sector due to droughts, floods, 

earth Slips are to be minimized through multi-stakeholder collaboration. In this paper, 

existing policies in relation to UIPs in the country, which has been formulated by different 

authorities are being discussed and critically analysed. 

 

According to the policy of research and development (R&D) and promoting agribusiness 

(MoSWPI, 2018), policies areformulated to facilitate partnerships with universities, 

especially in terms of developing Business incubation programmes. “National Policy 

Framework for Small Medium Enterprise (SME) Development”, formulated by the 

Ministry of Industry and Finance, covers the area of business incubators and university 

business linkages. Under the perspectives of Entrepreneurial Culture and Skills 

Development and R&D, business incubators and establishing industry and research 

institution linkages have been identified as key strategies towards entrepreneurship 

development to meet the climate risks. A cabinet memorandum of Ministry of Finance on 

“Establishment of an incubator and technology transfer (ITTC) at Makadura (West) 

Industrial estate” demonstrates the basic mechanisms of setting up business incubators. 

University Grant Commission has issued a commission circular (No. 10/2016) approving 

the establishment of University-Industry Linkages as well. Therefore, although there are 

sufficient policy initiatives in creating UIPs, managerial, financial and legal 

responsibilities of each party when developing UIPs and sustainability measures of 

business incubators are not stipulated in full. This is one of the lacking areas of the current 

policies. It was identified that there are also gaps within the policy environment to 
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stimulate the establishmentofformalUniversity-industry linkages and establishment of 

business incubators within the Universities.  

 

Keywords: Business Incubators; Policy initiatives; Research and Development (R&D); 
Sri Lanka; University-Industry Partnerships (UIPs) 
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Public-Private-Partnerships in Disaster Risk Management 

K. K. K. Sylva*1 

1University of Peradeniya, Sri Lanka 

 

Abstract: 

Sri Lanka is an island country in South Asia situated in the Indian Ocean. Devastating 

effects of the 2004 tsunami and other commonly occurring natural disasters such as 

flooding, droughts, landslides, and storms have resulted in thousands of people being 

displaced and homeless, the most occurrences reported due to floods and droughts. 

Although organizations such as the Department of Meteorology (DoM) existed from 1948 

in the country, the expectation of the early warning of an incident such as a tsunami has 

not been effectively disseminated to the community during 2004. The incident of the 

tsunami has aroused the attention of the need for disaster mitigation related 

organizations, and as a result, the Disaster Management Centre (DMC) has been 

established with a well-defined set of objectives to operate in collaboration with 

Ministries, Line Departments, and Public Corporations. Yet, there are gaps observed in 

the disaster management initiatives in the country in disseminating knowledge on 

disaster mitigation and warning to reach the grass root levels before any damage occurs 

due to ineffective collaboration and coordinating of activities. A qualitative study focusing 

on secondary data to verify the gaps and primary data collection with eight in-depth 

interviews with officials and community active voluntary groups in disaster management 

initiatives were carried out through this research highlighting on possibilities of filling 

the gaps with the incorporation of Public-Private-Partnerships (PPPs) in disaster 

management. Recommendations of such partnerships to fill specific gaps such as 

initiatives for disaster mitigation processors through company social responsibility 

(CSR), networking for disaster management for grass root level, were provided as the 

final output of the study. Implementing of such PPPs would enable the disaster 

management activities more effective by the collaboration and contribution by the private 

sector in reduction disaster threat and post-disaster sustainability of the society. 

 

Keywords: Disaster Risk Management; Gaps in disaster mitigation; CSR; Public-
Private-Partnerships 
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Building Economic Resilience to Cyclone Risk during Emergencies 

through Social Kinship: A Case of Bangladesh Coast 
Md. Shamsuzzoha*1, Md. Rasheduzzaman1, Md. Eyar Hossain1, Md. Abdur Rahim1, A.K.M 
Mostafa Zaman1 

1Patuakhali Science and Technology University, Dumki, Patuakhali-8602, Bangladesh 

Abstract:  

Bangladesh is one of the global hotspots for tropical cyclones. The study aims to get a 

better understanding by the influences of social kinship at household level for building 

resilience in the south-western coast of Bangladesh. Social kinship based on household’s 

interaction within the local community is originated from family bonding relationship 

that can be a very important component to prepare for, respond to, and build back better 

themselves during and after cyclone emergencies in the coastal region of Bangladesh. The 

study was conducted in Dacope Upazila under Khulna District and funded by Bangladesh 

Consortium, DECCMA (DEltas, vulnerability & Climate Change: Migration & 

Adaptation) Project. The study was carried out by assessing the strength of people’s 

kinship and linking with their belonged community to reduce economic risks. The study 

was empirical research. For the study, primary data was collected by 250 household 

questionnaire surveys, 3 focus group discussions (FGDs) including 1 female group and15 

key informant interviews (KIIs) among GO and NGO officials. Secondary data was 

collected from different census, documents of Bangladesh government and annual 

reports of Dacope Upazila administrative office. The study result based on qualitative 

analysis found that local people have very good kinship among their family members, 

neighbours, local religious and elected leaders. Community people of the study area 

trusted each other (83%) for giving personal loans to their economically vulnerable 

relatives. On the basis of their strong family bonding, 28 percent solvent relatives of the 

study area donated money to their cyclone affected relatives (60.5%), neighbours 

(37.5%) and also local leaders (2%). It was identified that social kinship is an important 

factor in the coastal region of Bangladesh for building resilience against cyclone risk. It 

was also found that social kinship guided local people towards their network-based 

relationships among their social institutions (59.5%), local government offices (28.5%) 

and NGOs (12%) for collecting their necessary relief and rehabilitation items and facilities 

during an emergency situation. The study will help researchers to assess how to build 

economic resilience at household level for providing the foundation to build appropriate 

strategies by using social kinship towards sustainable development. 

Keywords: Cyclone risk, Economic resilience, Social kinship 
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Advantages and Disadvantages of Salinity - Adaptation in Land-Use 

Patterns in Southern Bangladesh 
Rahman. S.*1, Ferdaus. M.1, Ahmed. A.2 

1BRAC University, Bangladesh 
2 Bangladesh Fire Service & Civil Defence, Bangladesh 
 

Abstract: 

Bangladesh being one of the most disaster-prone countries in the world has experienced 

many major tropical cyclones and water surges in the past. Because of better 

preparedness, the tolls on lives taken by these cyclones and accompanied water surges 

have been reduced manifold. But massive cyclones like Sidr (2007), Aila (2009), Roanu 

(2016), Mora (2017) and successive water surges have caused penetration of ‘salinity’ in 

inland ground-water sources and agricultural lands. Now, 'salinity' has become an 

increasing and prominent problem in the southern region of the country and has forced 

people to adapt to the scarcity of fresh water for agricultural works. The cereal-based 

agricultural practice was and is still the major source of livelihood in this fertile delta, but 

the increasing salinity has been degrading the soil and is forcing people to change the 

agricultural land-use. Paddy farmers are now shifting to practices like fish hatcheries and 

shrimp cultures as a result, and a significant group has become fishermen from field 

farmers. Basing on field-based case-studies, primary data collected through surveys and 

secondary data collected through literature review, it can be concluded that, there are 

both positive and negative effects of disaster-induced salinity in the southern coastal belt 

and though it has empowered many land-owners economically because of changed usage 

of the previous paddy fields as shrimp farms, but, the landless farmers who cultivated 

cereal-based crops on others’ land basing on the traditional ‘Borga’ or ‘Land-Lending’ 

system are facing severe professional and economic vulnerability. Whereas young 

farmers are adapting by taking work in shrimp farms and earning better than the previous 

agricultural practices, the aged or old farmers are rigid in terms of shifting their 

professional expertise. Basing on data collected through random sampling in affected 

regions, this paper will bring out the current status of various professional and age groups 

to determine the vulnerable groups and their vulnerabilities, so that further research, 

activities, and steps can be taken for these susceptible groups and against their 

vulnerabilities. 

Keywords: Bangladesh; Salinity; Coastal; Land-use; Agriculture 
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Approach to Building Resilience in Rural Communities Through 

Adaptive Measures: A Case of Moulvibazar, Sylhet, Bangladesh 
Kamal, Tasmia*1 

1BRAC University, Bangladesh 

 

Abstract: 

Loss of life and goods in extreme catastrophic events is an ever-changing notion of 

uncertainty, especially in a developing country like Bangladesh, where the population is 

high, the rate of such accidents is constantly escalating. About 80% of the country’s land 

consists of floodplains except for the north western highlands, and according to the recent 

Human Development Report, 75% of the population lives in rural areas of Bangladesh. 

Sylhet and Moulvibazar, the two districts in the north eastern region of Bangladesh, 

experienced heavy rainfall in 12th June 2018 aggravated by a sudden increase of river 

water levels due to upstream flooding in India. The capacity of the inhabitants to deal with 

an event which causes extreme loss and the tools used to assess the vulnerability of a 

vulnerable community during and after a disaster is the main issue discussed here. About 

2.5 lakh people were affected in Moulvibazar where the protection embankment along 

the Manu River was damaged, leading to water entering the Moulvibazar town and in 

Sylhet, an estimated 5.7 lakh people have had their households inundated and were 

affected by waterlogging. This research deals with the consequences of the regions and 

the realistic capacity of the individuals and communities to respond competently to such 

outrageous occasions effectively.  

 

In Sylhet, over 60 shelters have been opened in Moulvibazar district with around 12,000 

people residing in the areas, but however, access constraints, lack of knowledge and 

facilities and vulnerability of children and elderly people were prevalent. Primary, 

secondary data, and case –study reviews are used as a methodology for this research to 

scrutinize the situation and its outcomes. Comparative analysis of studies at home and 

abroad directed to infuriating facts like the capacity building of communities during and 

after a disaster. This research also focuses on the safeguarding of the rural landscape for 

building the resilience of rural communities by empowering the rural residents and 

communities to preserve the rural landscape. Working with nature, instead of hampering 

it, helps communities become more resilient and response stronger after disruptive 

natural events.  

 

Keywords: Knowledge; Landscape; Rainfall; Rural Communities; Nature 
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Online Teaching and Learning Platform as A Means to Improve 

Disaster Resilience Research Capacity – A Case Study in Bangladesh, 

Sri Lanka, and Thailand 
Ezri Hayat*1, Richard Haigh2, Dilanthi Amaratunga2 

1Teeside University, UK 

2Global Disaster Resilience Centre, University of Huddersfield, UK 

 

Abstract: 

Research capacity development is one of the most critical challenges facing HEIs in Asian 

countries. Growing the number and quality of researchers is a strategic issue. For 

academia, developing research capacity can help enhance academic fulfillment as well as 

provide career advancement. The rapid growth of communication and internet 

technologies provide a great communicative potential through asynchronous interaction 

in the online teaching and learning platform and have been recognized as an effective 

medium for delivering teaching and learning materials to students. Students’ ability to 

engage at time, place and paces which are suitable for students have been helping 

accommodating students’ different needs. On the other hand, the online platform has also 

been criticized for the limited interaction between and among teachers and students. 

 

This paper is part of an Erasmus plus co-funded project called ASCENT, which focuses on 

building the research and innovation capacity of Higher Education Institutions (HEIs) on 

disaster resilience related studies. The study aims at assessing the use of the online 

platform as teaching and learning tools for disaster resilience related studies in 

Bangladesh, Sri Lanka and Thailand. Challenges associated with using online learning 

platform, as well as the advantages, are assessed from the perspective of students and 

teaching staff in the partner HEIs. Data will be collected through online questionnaires 

which are distributed to students and teaching staff of HEIs from 8 university partners in 

the three countries. The questionnaires will have two parts. The first part will act as a 

control, where respondents are assessed for their perspectives and experience on online 

teaching and learning platform in general. The second part will accordingly assess 

respondents’ perspectives on using online platform for disaster resilience related studies.  

 

Keywords: online learning; capacity building; higher education; disaster resilience 
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Volunteering in DRR Projects as a source of Inspiration for 

Community Architecture Movement in Bangladesh 
Ghani. S. M. *1, Ferdaus. M.2 

1BRAC University, Dhaka, Bangladesh 

 

Abstract: 

Community architecture movement originated as one of the responses against the 

shortcomings of modern architecture and the associated international style that 

disregarded cultural and indigenous elements in favour of functionalism and universal 

use of form, space, and technology. Community architects advocate for meaningful user 

participation in the design and construction process that arguably can better achieve 

sustainable and context specific design solutions. While mainstream architects usually 

serve the state, large organizations, and the wealthy segment of the society, poor 

communities, especially in developing world, has been taking design and construction 

management decisions of their built environment on their own. Bangladesh has been no 

exception where architects mostly serve affluent urban class. In case of post-disaster 

reconstruction or risk reduction initiatives, an agency is driven, top-down design and 

construction approach still dominates where the shelter is considered a product rather 

than a process. However, this approach has been criticized for yielding inappropriate 

results, and poor user satisfaction in a number of projects, and development agencies 

have been looking for alternative strategies that are people-centric and participatory. 

 

Amidst such reality, a small group of architects-initiated community architecture 

movement as a problem-solving approach for poverty-driven urban and rural 

communities in the first decade of the 21st century. Arguably, this propagated meaningful 

change in the perception of architecture and the making of architects in Bangladesh. This 

research takes a look into their motivations in joining this movement. Findings from case 

studies and interviews show a significant number of such community architects started 

as a volunteer in community-based DRR project during student life or early architecture 

career. Some architects have recognized student projects as their eye-opener. Interviews 

also show how post-disaster reconstruction scenario, especially after cyclone Sidr and 

Aila, has paved the way for young architects to get involved and apply people-centric 

methods in analysis, design development and construction phases proving its worth. The 

research also looks at some noteworthy DRR projects that involved architects, and 

students as volunteers to analyze the type of voluntary involvement, the type of design 

leadership and processes used, the level of community participation achieved, and the 

resulting owner-driven product that could inspire architects to stick to this path of 

apparent hardship. Safeguarding indigenous knowledge, enhancement of local crafts, 

strengthening community bond, and ensuring culturally appropriate built environment 
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are recognized by the interviewees as among the key advantages that made them believe 

in this process. 

 

The result can be useful in advocacy for people-centric DRR projects and sustainable pro-

poor built environment. It can also be a testament to how association with good 

humanitarian practices can shape young minds as agents of change, away from 

stereotyped money-driven settings.  

 

Keywords: Architect, community architecture, DRR, participatory, volunteer 
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Investigation of Hydrogeological Condition for Boosting Rice 

Production in Sylhet-Sunamganj Haor Area, Bangladesh 
A.S.M. Woobaidullah*1, S.M. Shahnewaz2, Md. Munirul Islam2, Md. Kamrul Islam2,  
Md. Zakir Hossain1 

1 Geology Department, Dhaka University, Dhaka 1000 
2 Institute of Water Modelling, House # 496, Rd. # 32, Dhaka 1206 

 

Abstract 

The study area is located in north eastern region of Bangladesh. Bangladesh, like many 

other countries, along with surface water also depends on the ground water resources to 

meet its agricultural demands and over the last three decades this demand is increasing. 

Electrical Resistivity Sounding survey, borehole and the water quality data of the area 

have been analysed for the assessment of subsurface hydrogeological condition of the 

study area. Hydrogeological data are needed to determine the basic parameters required 

for the characterization of aquifer and to evaluate the sustainability of long-term ground 

water development in the area. Geophysical methods especially the VES can provide 

immense subsurface information related to groundwater condition in conjunction with 

borehole and water quality information.  

 

Resistivity soundings were carried to establish the characteristics of the aquifer in the 

study area. Results of resistivity soundings, borehole data revealed that the subsurface 

formations are made up of clay, silty clay, clayey sand, fine, medium and coarse sands. The 

subsurface of the study area is divided into three aquifer systems separated by aquitards 

composing of clay or silty clay.  

 

Aquifer-1 known as a shallow aquifer, capped by a relatively thin aquitard shows 

thickness in the range from 4 m to 104 m. The maximum thickness of Aquifer-1 is about 

104m at Atpara, Kishoreganj and minimum thickness is about 4m at Madan, Netrokona. 

Aquifer-2 shows thickness variation from 3 m to 135 m. The maximum thickness of 

Aquifer-2 is about 135m at Madhabpur, Habiganj and minimum thickness is about 3m at 

Bajitpur, Kishoreganj.  The base of Aquifer-3, the deep aquifer could not be identified. 

Maximum depth of the upper boundary of this unit is about 171 m at Madhabpur, 

Habiganj and minimum depth is about 100m at Mohanganj, Netrokona. At Madan, 

Netrokona low resistivity value of about 7ohm-m below 107 m depth is found against a 

fine to medium sand layer suggesting saline formation water. 

Key Words: Resistivity, Groundwater, Hydrogeological condition, Aquifer, Aquitard 

abrar.dsm@du.ac.bd 

Paper id: 146 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 20 
 

Application of Food Technology to Build Up Resilience by Energizing 

Vigour of Grieving People During Disasters 
Rumesh Liyanage*1, NavaratneS.B2., Wickramasinghe I2., Ranaweera K.K.D.S2, Navaratne 
C.M3 

1Faculty of Technology, University of Sri Jayewardenepura, Gangodawila, Nugegoda, Sri Lanka.  
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Abstract: 

If inhabitants resided in disastrous areas and encountered with natural calamities, 

anxiously struggle to fulfil their basic needs such as shelter, food, water, basic medicine, 

cloth, hygienic environment, etc. Under this circumstance, initially, the demoralized 

persons are vigorously wandering in the turbulent environment while shedding their 

energy to accomplish those requirements. Thus, they are gradually becoming exhausted 

due to fatigue, desperation, and competitiveness. Hence, the aim of this study was to 

develop a chewable or lickable confectionery to quell fatigue while rejuvenating the 

vigour of suffering persons using plant-based constitutions. Three categories of physically 

abled groups, such as youth (aged 20-30y), labour-shading workers and professional 

service providers were selected from vulnerable areas and subjected to this study. A 

preliminary survey was conducted by interviewing aforesaid social groups to identify 

their attitudes, behaviours, and experiences regarding the vulnerable situation. 

Thereafter a confectionary product was developed by impregnating plant-based 

phytochemicals in berries of Piper nigrum, beans of Coffea arabica, the bark of 

Cinnamomumverum and rhizomes of Zingiberofficinaleo quell fatigue. Survey findings, as 

well as existing knowledge, were taken into consideration in developing the product. 

Moreover, the efficiency of the product was corroborated in terms of micro-sleepiness, 

apathy, and lethargic attitudes through a mass scale survey along with an eye-tracking 

software-based method after taking ethical clearance from Ethics Review Committee, 

Faculty of Medicine, USJP. The preliminary survey results revealed that psychological 

state, bodily status along with diurnal factors such as light intensity, the frequency of 

sound, CO2 concentration and temperature were the critical contributory factors for 

lethargic behavior of the occupants in the distant areas. And boosting the self-confident, 

keep on mortar function, using chemical energy, creating gustatory stung, astonish 

olfactory and tingling actions were also identified as major factors to suppress lethargic 

behavior. The developed product was also sensorally acceptable for appearance, 

mouthfeel, odor and overall acceptability at 0.95 confident level. The active constituents 

in the confection namely piperine, caffeine, cinnamaldehyde and gingerol to suppress 

lethargic behaviour were 12.727, 5.277, 1.333 and 0.533 mg respectively which were in 

compliance with the WHO standards. The eye tracking software has also disclosed that 
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the developed product was capable of keepingan eyea fresh at least for 1hour after 

consuming. This finding indicates the confection was capable of diminishing the apathy 

because of rejuvenatedeye movements. Nevertheless, the mass scale survey findings 

endorsed the confection was capable of suppressing fatigue completely, controlled at a 

satisfactory level and fails to control for 15, 65 and 15% of the respondents respectively 

and 35, 30, 20 and 15% expressed that they didn’t feel fatigue 1-2, <1, 2-3, 3-4 h 

correspondingly without any adverse effects or allergies by consuming the product. 

 

Keywords: resilience, disasters, fatigue, vigour, confectionary, micro-sleepiness  
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Students Participation in Disaster Risk Reduction: In Case of Coastal 

Areas in Bangladesh 
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Abstract: 

Disaster and emergencies are unavoidable, but the consequences can be mitigated by the 

participation of effective stakeholders through proper planning and preparedness. 

Numerous studies have shown that the school going children have an important role to 

play before, during and after natural disasters. One of the best ways to protect the 

community from the consequences of disasters is to build a 'culture of risk reduction' by 

engaging the school going children in disaster preparedness and mitigation activities. In 

the recent tragedies which involved school children globally together with natural and 

man-made disasters around the world, it seems that the current educational approach in 

any emergency and disaster management is not enough at all. However, the crucial role 

played by schools as shelters during and after disasters, the necessity to ensure school 

safety and CRR education have already been widely recognized in Bangladesh. In light of 

that, this paper will illustrate the emergence of participation of school going students as 

a major part of the DRR stakeholders in coastal areas of Bangladesh. As the methodology, 

the paper will analyze the primary as well as secondary data of some selected coastal 

areas of Cox’s Bazar in Bangladesh to identify the impact of coastal disasters on youth, the 

coping measures developed by them and the required improvements for Child-led 

Disaster Risk Reduction to make it more effective. Additionally, this paper will analyse the 

gap between theoretical knowledge and the practical approach to develops students’ 

capacity for crisis management and ensure their readiness for future emergencies. 

 

Keywords: Adaptation; Coastal Area; Disaster Risk Reduction; Preparedness; 
Students Participation 
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A Capacity of the Medical Officers for the Management of Mass 

Casualty Incidents Following Disasters at a Tertiary Care Hospital in 

Sri Lanka 
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1Postgraduate Institute of Medicine (PGIM), University of Colombo 
2Kothalawala Defence University (KDU),Rathmalana, Sri Lanka 

 

Abstract: 

Introduction 

Mass Casualty Incidents defined as any event resulting in a number of victims large 

enough to disrupt the normal course of emergency and health care services. The foremost 

concern of any disaster is to minimize the human suffering where the health sector has to 

play a critical role. Therefore, it is of utmost importance that the health sector is prepared 

to respond effectively and efficiently in the disaster situation. As stated in the National 

Strategic Plan for Health Sector in Sri Lanka, the legal provision for disaster management 

is the Disaster Management Act No. 13 of May 2005, which was enacted to develop the 

country capacity for disaster management with the vision of ensuring least human 

suffering. The capacity assessment is a term for the process by which the capacity of a 

group is reviewed against desired goals, and the capacity gaps are identified for further 

action. A UNDP primer has defined the three levels of capacity as the individual level, the 

organizational level, and the enabling environment level. Key determinants of individual 

capacity are the knowledge, attitude, experience, and training. They can be acquired 

formally through education and training or informally through experiences. Those 

directly affects the capability of the response capacity. Exploring the capacity of the 

responders have great significance in managing Mass Casualty Incidents (MCIs). The 

medical officers are the ones who play a major role by directly involving in MCIs as the 

decision makers and first respondents of patient management. Capacity assessment 

surveys among medical officers for the management of MCIs have not been conducted in 

Sri Lanka. The results of the study will help policy planners to conduct capacity 

development activities in line with the standards and guidelines. 

 

Objectives 

The main objective was to assess the individual capacity of the medical officers to manage 

MCIs following disasters by exploring knowledge, attitudes, experiences, and the status 

of the formal training received at a Tertiary care Hospital (TH) in Sri Lanka. The assessed 

capacity was reviewed against the desired goals. 
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Methodology 

An institutional based descriptive cross-sectional survey was carried out from August 

2016 to January 2017. Minimal sample size with allowance for 10% non-response rate 

was 417. There were385 eligible grade MOO in that period. A self-administered pre-tested 

validated questionnaire was used to collect data. The Ethical clearances were obtained 

from the Faculty of Medicine, University of Colombo. 

 

Results 

The response rate was 89.87%. The mean score for the knowledge on the management of 

MCIs was 57.8 (SD=15.5) with a range from 10 to 86, and 28.9% had good knowledge. 

Mean attitude score was 32.9 (SD=4.2) with a range from 20 to 40, 27.5% (n=95) of them 

had good attitude,38.2% (n=132) had prior experiences in managing MCIs, and 25.7% 

(n=89) had undergone formal training on MCIs. Participation for a drill/simulation was 

6.9% (n=24). Mean score for the desired goals of managing MCIs was 2.4 (SD=1.0) with a 

range from zero to five and 46.8% (n=162) had the desired goal for the management. 

There was a statistically significant (p<.05) association between the knowledge and the 

different working places at the institution. Those at first respondent units were more 

likely to have good knowledge than those at other units. There was a statistically 

significant (p<.05) association between the good attitude and higher age, good 

knowledge, and training received. There was no statistically significant association 

between experience and the demographic characteristics or knowledge or attitudes or 

goals of the study population. The participants with prior experience were significantly 

more likely to have had training (p<.05). There were statistically highly significant (p 

<.001) associations between the desired goals and good knowledge, good attitudes and 

training received. The highest proportion of participants (53.2%; n=184) did not have the 

desired goal for the management of MCIs. 

 

Conclusion and recommendations 

There is a clear need for improvement of the overall individual level capacity in the 

aspects of knowledge, attitudes, experiences, and training by conducting knowledge 

improvement programs, awareness program on attitudinal change and conducting formal 

sustainable training sessions to develop the capacity among Medical officers to achieve 

desired goals to manage MCIs. 
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Climate Change Adaptation for Highland Children of Northern 

Thailand: A More-than-Climate Gaming and Simulation Approach 
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Naruepak Jantima1, Supamas Sanguansaksanti1, Voraluck Kaingam1 

1Department of Geography, Faculty of Social Sciences, Chiang Mai University, Thailand 

 

Abstract: 

A community-based approach to climate change adaptation has been particularly useful 

in contextualizing climate change from a development perspective. What this research 

brings, additionally, to the fore unlike the other are voices of the marginalized: 30 young 

boys and girls of diverse ethnic groups from six villages in highlands of Chiang Mai and 

Chiang Rai provinces, northern Thailand. Using a child-centered approach to climate 

change adaptation, the researchers tailor-made innovative and entertaining games and 

activities to examine children’s understanding of changing the climate in relation to future 

livelihoods and socio-economic conditions. The games include: ‘Climate Change Board 

Game,’ ‘Climate Change Card Game,’ ‘Forest Woodworking Game,’ ‘Local Climate 

Journalist’ and ‘Climate Risk Map Making.’ Results from games and interviews indicated 

that the real experiences to extreme weather and natural disasters such as flooding, 

landslide, and forest fire had helped the children to make sense of the impacts of climate 

change at local levels. Children’s common and high priority adaptation strategies across 

six communities included disaster preparedness and prevention, switching to a tea 

plantation, value-adding agricultural products, and embracing tourism opportunity. 

Because of children and youth’s exposure to different types of knowledge, their 

geographical and social mobilities, and endless opportunities for learning, climate change 

adaptation needs rethinking.  Ontologically, it needs to be more-than-climate; 

methodologically more mobile and flexible, and educative yet participatory. This research 

shows that games and simulation prove to be a beneficial tool and a platform for which 

children’s ideas be recognized, collaborated across, and carried forward by, other 

community fellows, state and non-state stakeholders. 

 

Keywords: Climate Change Adaptation, Children, Game and Simulation, Participatory 
Process, Northern Thailand 
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Enhancing Capacity Building Activities in The Rural Communities to 

Disaster Risk Reduction in Sri Lanka – A Review  
S.A.D.S.S. Maheepala1, G.Y. Jayasinghe*1 
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Abstract 

Sri Lanka has high disaster vulnerability due to its geographical and climatological 

characteristics. Animal attacks, floods, fires, landslides, extreme wind events, lightning 

and droughts are the hazardous that has been reported frequently in the country which 

destruct the national economy, properties and people’s lives. Especially, the rural 

population has a high vulnerability to these disasters due to their poverty, lack of 

knowledge, resources, partnerships, and technology to prepare for disasters. This study 

comprehensively reviews the existing literature on (i) importance of capacity building in 

rural communities, (ii) different capacity building approaches, (iii) challenges and (iv) 

future perspectives of capacity building to reduce disaster risk in Sri Lanka. In 2016, the 

country has estimated the rural population as 81.59 % with the annual rural population 

growth of 1.06%. The rural population represents the 4.3% poverty index which directly 

impacts on disaster risk reduction (DRR) activities in the rural community. Many rural 

communities are dispersed in disaster-prone areas, and disaster occurrence increases the 

food insecurity, the amount of affected people and property damages. The physical 

vulnerability of the rural population should be reduced, and social protection systems 

should be improved to DRR using different practices. The capacity development 

imperative an important complementary role in DRR since it refers to all the strengths, 

attributes and resources available within a community or society to manage and decrease 

disaster risks and strengthen resilience. The development of capacity is concerned of an 

entire society while it is supporting the initial stages of DRR. Different professional 

functions such as environmental management, land-use management, promotion of 

leadership, performance-enhancing measures and other managerial capacities are 

incorporated with the capacity building. Numbers of challenges are accounted to develop 

capacities in a rural community. Sri Lanka needs government support, commitment at the 

highest levels of authority, increase aid distribution and storage facilities, extensive 

participation, improved early warning systems, dissemination emergency response 

services, develop a strategic plan for the health sector, disaster response and coordination 

to enhance the capacity building in rural communities.  
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Role of Stakeholders in Energy Sector Enabling Capacity Building in 

Disaster Risk Reduction  
C. P. Rupasinghe*1 

1Departmentof Agricultural Engineering, Faculty of Agriculture, University of Ruhuna, Matara, Sri Lanka  

Abstract: 
Natural disasters are becoming more frequent and extreme. According to the statistics of 

reported disaster data, the global trend over the last four decades shows a considerable 

increase in the number of natural disasters as well as in the number of people affected. 

Developing sustainable Disaster risk reduction capacities at the national and local level 

by means of knowledge sharing and institutional development is crucial for building 

disaster resilience. The energy supply; electricity and transportation fuel, gets 

interrupted due to the collapse of infrastructures when exposed to natural disasters. 

Stakeholders of the renewable energy sector can play major role in capacity building for 

recovering. The stakeholders identified for successful renewable energy application 

during disaster included government organization (Central/local), Non-governmental 

organization, Private sector enterprises, finance institution (banks/micro), Research 

Institute and universities which involve in charge of supervision, operation and 

maintenance of supply systems, provide technical assistance, grant loans for acquisition 

financially and economically viable system, and conducting research and development, 

and provide training for technical persons.  Domestically extracted biofuel has the 

potential to recover during the break down in power sector especially in electricity and 

transportation. Biodiesel can be extracted from various plant and animal originated oil 

and fats. Most of the Asian countries extensively utilize coconut milk for their meals. After 

extracting of milk, these coconut residues are waste material which contains high oil 

content detected as 30.6%. Extracted coconut oil from the waste can be successfully 

utilized as raw material for producing biodiesel (Coconut methyl ester) by a 

transesterification reaction. The produced coconut methyl ester yielded 95% and it was 

observed that gross calorific value as 36.81 MJ/kg (ASTM D 240), Flash point of 125.5°C 

(ASTM D 93), Kinematic viscosity at 40°C of 4.80 mm2/s (ISO 3105:1976) and Specific 

gravity of 0.864 (ASTM D 1298). Emission of carbon monoxide was reduced by 54.7%, 

and nitrogen oxide was increased by 13.8% in coconut methyl ester compared to mineral 

diesel. The engine performance of power tiller (12 hp) (R180) was comparatively 

evaluated using coconut methyl ester and mineral diesel. There were not significantly 

different (p>0.05) between different fuels. Biodiesel from coconut waste can be used as 

alternative fuel for compression ignition engine during disasters to generate electricity 

by diesel engine operated generator. The biodiesel can be used as alternative fuel for a 

diesel engine in the transport sector.    

Keywords: Biodiesel; Disaster resilience; Energy; Stakeholders 
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for Disaster Risk Reduction (DRR) In Sri Lanka 
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Abstract 

The Sendai Framework is implemented in Sri Lanka as a disaster risk reduction (DRR) 

tool where capacity building stated as major force. In this regard, HEIs have capabilities 

to do capacity building through research and innovation programs fostering the 

knowledge creation, transmission, dissemination and utilisation to minimize the damages 

of hazardous events. In order to achieve above, HEIs are to be equipped with financial, 

human, intellectual and organizational resources. In Sri Lankan context Ministry of Higher 

Education and University Grants Commission are responsible for formulating research-

related policies, programs, networks and projects to assist HEIs. However, limitations 

such as lack of government support, resources, funding, recognition, etc. are accounted as 

limitations to develop research in HEIs as per the findings of the ASCENT project 

(Institutional report-Ruhuna). New public-private partnerships, innovative learning 

environments, new programs and curricula, and innovative pedagogical solutions and 

collaborative applications research in HEIs is identified as solutions to overcome the 

above challenges. Research and innovation can be focused on improving food security, 

early warning systems, emergency management plans, health facilities and hazardous 

maps to develop capacities in the community. These can be done as University-Industry 

partnership programs involving all stakeholders to accelerate learning and increase 

knowledge creation. 

Keywords: hazardous events; innovation; Sendai framework; vulnerability 
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Engaging Stakeholders for Disaster Resilience: The Greater 

Manchester Resilience Forum 
G. Clegg*1, N. Dias1, D. Amaratunga1, R. Haigh1 

1Global Disaster Resilience Centre, University of Huddersfield, United Kingdom. 

Abstract: 

Disasters are becoming increasingly complex and difficult to manage. More than ever 

before the engagement and cooperation of a multitude of stakeholders is required for 

preparation, response, and recovery from disasters. Bringing stakeholders together can 

encourage the sharing of knowledge and resources, as well as forge the relationships 

required to coordinate action successfully. This notion is reflected in international 

agendas such as the Sendai Framework for Disaster Risk Reduction, which supports the 

engagement of a range of actors including those at the local level. In the United Kingdom, 

Local Resilience Forums provide a platform for stakeholders to coordinate response to 

emergency events. However, engaging stakeholders can be challenging in terms of 

identifying who should be involved, how to balance competing interests and how to 

sustain engagement over time. To understand what factors contribute to successful 

stakeholder engagement at the local level, this study presents a best practice case study 

of the Greater Manchester Resilience Forum (GMRF). The GMRF is exemplary in having 

developed a strong multi-stakeholder partnership for emergency response in the UK. 

Data was collected via a literature review and a semi-structured interview with two lead 

representatives from the forum. The study was conducted as part of the ESPREssO project 

(Enhancing Synergies for Disaster Prevention in the European Union), a European project 

funded by Horizon 2020. 

The study found several ways in which GMRF engages stakeholders. The forum holds 

quarterly meetings for stakeholders to meet face to face; ensuring that these meetings are 

interesting and worthwhile encourages busy stakeholders to attend and to remain 

engaged over time. A yearly work plan sets out the forums aims which clarify 

responsibilities and manages expectations. Beyond this, GMRF also partakes in the UN 

Making Cities Resilient Campaign and Rockefeller 100 Resilient Cities. This has enabled 

the forum to enhance their stakeholder base and allowed them to learn from others 

internationally. In March 2018, the GMRF demonstrated its effectiveness enabling 

organizations including Mountain Rescue, the police, the Highways Agency and local 

authorities to coordinate an effective response to rescue stranded vehicles on busy 

motorway networks following a heavy winter snowfall event.  

Keywords: Emergency response; Local resilience forum; Stakeholder Engagement; 
United Kingdom. 
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Oil-Spill Agency Intervention Approaches and Contradicting 

Opinions: Nigerian Perspectives 
Oshienemen N. Albert*1, DilanthiAmaratunga1, and Richard P. Haigh1 
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Abstract: 

It is important to establish that when the issues of oil spill responses are mentioned, the 

national oil spill detection and response agency comes to mind. This is, due to the fact that 

the National Oil spill detection and response agency is an institutional framework that is 

established to coordinate implementation of the National oil spill contingency plan 

(NOSCP) with the mandate to embark on joint investigation visit, ensures remediation of 

impacted oil spill sites and monitors oil spill drill exercises and facilities inspections. The 

agency which is with the vision to create, nurture and sustains a zero tolerance for oil spill 

incident in the Nigerian environment is with no doubt the most relevant agency in the 

context of oil spills remediation, investigations, and compensation intervention 

intermediary.  

 

Even though, other (oil spill) disaster management related agency exists within the 

Nigerian context. The fact that NOSDRA is directly mandated with vital roles with regards 

to oil spillages deem necessary to visit and re-visit (practically) their intervention 

strategies between the communities, and the oil and gas sectors. Whose, activities and or 

facilities have contributed eminently to environmental devastations and livelihood 

disruptions of vulnerable communities. 

Importantly, since the Agency deals with liaising with different stakeholders in the oil and 

gas industry to evolve practical methods of environmental management to cope with the 

dynamics of the petroleum sector. 

 

That also, emphasized the power bestowed to the agency and thereby, creating the 

importance to evaluate the responsibilities in regard to the interventions between 

communities and the oil and gas industry. Thus, this study aims to identify the 

interventions strategies by the agency with regard to intermediary actions between the 

community and the oil and gas industry in relations to oil spill incidents, compensations, 

remediations, and clean-up process. The subsidiary objectives of this paper were to 

evaluate the barriers and challenges hindering intervention process as with livelihood 

rebuild after oil spill disasters.  

 

 Data were gathered from key representatives of the oil spill-related agency and the 

communities to answer the question; What are the most and effective intervention 

strategies employed by the agency with regard to oil spill affected community’s 

livelihood? A further subsidiary question was; How are the intervention mechanisms 
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contributing to community bond with oil and gas industry in the mixed of barriers and 

challenges? The paper gives recommendations to stakeholders on potential strategic 

avenue towards livelihood and relationship rebuild. 

 

Keywords: Oil Spill Hazard, Oil Spill Agency, Interventions  
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Abstract 

Bangladesh is one of the most disaster-prone countries in the world, where the urban 

areas, especially large cities like Dhaka, experience severe water-logging particularly in 

the wet season (June to October). The education sector, particularly school education in 

the urban peripheral areas of the sprawling and dense megacity of Dhaka has been 

suffering tremendously due to regular and prolonged water logging. This paper is based 

on primary data collected (2016-2017) through direct field observation, in-depth 

interviews, Focus Group Discussions (FGDs) and Key Informant Interviews in three 

academic institutions (primary school, high school and higher secondary school/college) 

located in different peri-urban areas of Dhaka. The research revealed that the students 

experience severe problems due to flooding/water logging every year. Academic 

activities are greatly interrupted and discontinued for long spells almost every year. In 

addition, students both male and female suffer from different types of diseases such as 

cold and fever, and water-borne and skin diseases. Very often, the books, clothes, etc. of 

students get damaged. Ensuring Comprehensive School Safety (CSS), maintaining proper 

drainage system in and around the schools, and raising playgrounds, roads and plinths of 

buildings are some of the key steps that can contribute to better educational continuity in 

Dhaka’s schools. 

 

Keywords: Water logging, educational continuity, school resilience, drainage, Dhaka. 
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‘Building’ Resilience through Design and Participation: The Concept 

of the Disaster Resilient Habitat. 
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Abstract: 

It has been seen quite often that entire communities get wiped out due to disasters, and 

are forced to migrate elsewhere to rebuild their lives. Apart from losing their livelihoods, 

homes of the people of the communities are completely destroyed. These houses usually 

are not strong enough to face the winds, the storm surge or rapidly rising waters of the 

cyclones or floods. Hence there is a need for building resilience through structurally 

strong houses and infrastructure at low costs. 

 

After the devastating cyclone Aila that hit the south-west coast of Bangladesh in May 

2009, thousands of people were displaced having lost homes and livelihoods. The death 

toll was relatively low given good early warning systems and the presence of cyclone 

shelters. But many migrated to the already overcrowded cities seeking a new life. 

 

BRAC University and BRAC embarked on rebuilding an entire village in Satkhira in the 

south-west of Bangladesh which was severely affected by the cyclone Aila, with funding 

from UNDP. The idea was to build houses that would not be destroyed by winds and 

surges. Or if destroyed, the destruction would be partial, and rebuilding would be easy. A 

team of architects, from the Department of Architecture and the Post Graduate Programs 

in Disaster Management of BRAC University, embarked on the task of researching wind 

and storm surge resistant designs that required little technical expertise and developing 

them in consultation with both experts and the affected community. Thus, trying to 

establish that community participation and minimal technical input could result in 

disaster-resilient houses. 

 

Designs were developed after discussions with members of the community on site. 

Moving to the site and living there off and on for 9 months, the team trained the locals on 

concrete casting which was the only thing that needed training. The villagers being boat 

builders were good at carpentry. A combination of skills resulted in 43 mini cyclone 

shelters that could house the people and also protect them. There was community 

participation during the entire process, and technical input from the architects/engineers 

was transferred to the stakeholders. The design was such that it could be adapted and 

added to depending on individual needs. This design showed that with the cost of one 

cyclone shelter, lives, homes, and livelihoods could be saved. The concept of the Disaster 

Resilient Habitat (DRH) was thus established. 
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The paper is not just a description of the process but will emphasize the need, means, and 

methods for resilience through building stronger shelters in a smaller scale, and the 

empowering of communities to do so through participatory action. It can be seen from 

the end result is a replicable product that may very well be adapted to other communities 

in the region. 

 

Keywords: resilience, design, community participation, cyclone shelter. 
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Abstract: 

Research capacity development is one of the most critical challenges facing Higher 

Education Institutions (HEIs) in Asian countries. Growing the number and quality of 

researchers is a strategic issue. Developing countries have experienced a large number of 

disaster events with extensive loss of life and goods, Bangladesh is one of them. Effective 

preparedness and mitigation can greatly reduce the threat posed by hazards of all type. 

Patuakhali Science and Technology University (PSTU) is located in Dumki Upazila of 

Patuakhali District of Barisal division in Bangladesh. It has seven (07) faculty among them 

Faculty of Disaster Management, PSTU, is the pioneer faculty that works with disaster, 

Disaster Risk Reduction (DRR), resiliency and provides Bachelor of Science (B. Sc.) honors 

degree. The study will find out the “current context and gaps towards research and 

innovation capacity development” and “formulating research and innovation capacity 

development framework for disaster resilience in PSTU.” Major laps and gaps towards 

research and innovation capacity development in PSTU are lack of fund, human resource, 

policy, cross-cutting issue, and infrastructure. To assess research and innovation capacity 

data will be collected from literature review, focus group discussions, KII, semi-structured 

interviews, and questionnaire survey. Formulating research and innovation capacity 

development framework for disaster resilience in PSTU through Bangladesh these issues 

need to be ensured: availability of grants, scholarships, resources and infrastructure; 

support by funding bodies, up-to-date policies and government support. The proposed 

capacity development framework consists of six lenses- policy, skills and training, staff, 

funding, infrastructure, and cross-cutting issues. Each lens highlights key category to 

strengthen research and innovation capacity for the development of societal resilience to 

disasters in HEIs. The study will be able to increase innovation capacities, develop 

research infrastructure, prepare researchers to undertake advanced, world-class, and 

innovative research and the center of excellence of ideas, innovation, and knowledge. 

Also, this paper will be present a discussion on the 'barriers' and 'enablers' of Research 

and Innovation (R&I) in the HEIs, which leads to formulating the proposed capacity 
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development framework. The framework provides suggestions that might be able to 

develop the research and innovation capacity of researchers and institutions, both at 

institutional and national levels and would collectively have an impact on the regional 

level. It will eventually equip the HEI's scientific/academic, management, administrative 

and technical staff with enhanced competencies and skills. The proposed capacity 

development framework will also serve as a guide for strategic progression in enhancing 

R&I capacities of the HEIs. In doing so, research will provide the link between the 

researcher and the public, helping to reinforce the connection between education and 

society. This study accordingly fills the gaps by proposing a set of Key Performance 

Indicators and measures to assess the R&I capacity of HEI in different geographical 

context at the institutional, national, and regional level. It is expected that the proposed 

framework will help HEIs' in assessing their R&I capacity and identify their weaknesses 

and strength in order to improve their R&I competitiveness at the national and 

international (Asian and EU country) level. 
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Future Flood Prediction with Artificial Neural Network Model from 

Rainfall Grid Data at Bangrakam District, Thailand 
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Abstract: 

Artificial neural network models have been widely used in the hydrological area to 

forecast flood but to predict future flood is a very challenging due to the limitation of 

hydrological data. The main idea of this paper is to predict flood in the future (30 years: 

2035-2064) from data in the past (1989-2009) with an artificial neural network model, 

and input variable of this model is rainfall daily grid from WRF-ECHAM-5 model. The 

WRF-ECHAM-5 model, which is a one of a climate models, predict rainfall data in the 

future. In order to find the most suitable model for flood prediction, three types of rainfall 

grid data (Moving Average Time step back-MAT, Moving Window Average-MWA and 

Moving Window average Time step back-MWT), three input determination techniques 

(Cross correlation-C, Stepwise regression-S and Genetic algorithms-G) and three number 

of hidden nodes (50%, 75% and 100%) are investigated. The results have been found that 

model MAT_G_50 and MWT_S_75 are the most suitable models, also between the year 

2035-2064, Bangrakam District would be flooded almost every year with the highest 

flood 8.37 meter in year 2061by model MAT_G_50 and 10.59 meter in the year 2041 by 

model MWT_S_75. 
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Abstract 

The engagement of Higher Educational Institutes in disaster resilience-related research 

and innovation is significant for reducing and mitigating the effects of disasters in any 

given country including Sri Lanka. It is in this context this study was conducted to examine 

the present state of Research and Innovation on disaster resilience in Higher Education 

Institutes of Sri Lanka. Semi-structured interviews were conducted with a purposely 

selected sample of national level policymakers and university officials to gather both 

quantitative and qualitative data. The key considerations of the study included identifying 

the current context regarding Research and Innovation (R&I) in Higher Education 

Institutions (HEIs) in Sri Lanka and its impact on the development of disaster resilience, 

identifying the gaps for the development R & I in disaster resilience and identifying 

strategies for filling the gaps and address inadequacies. Study findings point the urgent 

need to create stakeholder awareness on University R&I activities, provide research skills 

and job opportunities, promote Ph.D. and Postdoctoral programmes and introduce a 

permanent research cadre with attractive packages within the university system. 

Suggestions and recommendations made by the interviewees were: the need for revision 

of academic staff time allocation for research, teaching, and administrative 

responsibilities, promoting gender equality in R&I initiatives and establishing dedicated 

laboratories. Familiarization and improving R & I skills of technical, administrative and 

finance staff, promoting community interaction programs and strengthening technology 

dissemination and innovation are important to create an enabling environment for 

ensuring the sustainability of R & I programs in the long run. In other words, the need of 

the hour is to have a multi-stakeholder approach to the development of R and I capacities 

within the national university system. 

Key words:  Academics; Disaster; Innovation; Resilience; Research 
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Abstract 

The main objective of this study is to perform building exposure modelling and its seismic 

risk assessment for Mymensingh Municipality in Bangladesh. For exposure modelling, 

Pleiades satellite image (0.5m resolution), an extra plugin named Built-up area 

RECognition tool (BREC) within QGIS and DigiBati software are used to identify the 

buildings semi-automatically. Moreover, Turkish Method (Level- survey) is used for 

seismic risk assessment of the buildings. This method takes into account building 

vulnerability parameters such as pounding, heavy overhang, soft storey, topographic 

effect, short column etc. Fortunately, this building vulnerability information was available 

for each building from a previous project.  In addition, vulnerability scores (V.S) is defined 

for these parameters according to floor height, and base scores (B.S) has been assigned 

along with the vulnerability parameters to detect high, moderate and low-risk buildings. 

The base scores are specified by experts according to floor numbers and intensity zone, 

whereas intensity zone is determined in terms of Peak Ground Velocity (PGV) range of 

the study area. We have extracted 23344 buildings semi-automatically out of about 47000 

buildings in the study area. Given two different ranges of base scores are available in the 

literature, we have found the number of “High Risk” and “Moderate Risk” buildings ranges 

from 237 to 563 and 1592 to 1800 respectively.  
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Abstract: 

Compliance with building codes in the informal building sector of Bangladesh is generally 

absent due to socio-economic, political and normative practices in the country as well in 

the construction industry. As a result, this sector is failing to take the opportunity of 

creating safe and resilient buildings to withstand various disasters. This paper reports on 

the findings of opportunities and challenges for compliance with safe building codes (both 

prescriptive and performance-based) for disaster resilience in the informal building 

sector of Dhaka, Bangladesh. In-depth interviews and focus group discussions with 

policymakers, academics, building construction practitioners and various stakeholder 

groups were conducted to identify the barriers to incorporation of building codes in the 

informal building sector.  

 

Findings indicate that, similar to many developing countries, building codes in 

Bangladesh have been heavily influenced by those of developed countries. Due to 

inadequate access to resources, socio-economic conditions and weaker governance, the 

codes prove difficult and costly to be implemented in the informal building sector. Raising 

awareness on the importance of the codes among various stakeholders can be the main 

pathway to achieve voluntary compliance of the codes in informal sector building 

construction. A secondary, though equally important, a simplified handbook of the codes 

may enable local builders, construction workers, and low-income communities to begin 

the process of constructing resilient buildings, which would eventually help them to move 

towards compliance of a wider gamut of building codes. 

 
Keywords: Bangladesh; Building codes; Compliance; Disaster resilience; Informal 
building sector; Low-income communities 
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Abstract: 

One of largest deltas in the world, Bangladesh, is highly exposed to natural and man-made 

disasters caused by its geographical location, topography, high population density with 

the adverse socio-economic environment and tropical climatic contexts. This country is 

suffering from unplanned streams of inadequate housing for its overgrown inhabitants. 

To add to this prevailing challenge, the massive displacement of Forcibly Displaced 

Myanmar Nationals, the Rohingya refugees in Bangladesh have resulted in extreme 

habitability crises. This resulted in threats to housing settlements, especially against the 

background of the ever-increasing urban population. Moreover, the current catastrophic 

climatic changes are causing the dwelling units of refugees to be more exposed to the risk 

of massive destruction, due to an increase in the probability of natural disasters. Hence, 

it is high time to address these pressing issues of habitability and find sustainable 

solutions comprising passive design, usage of locally available material, and construction 

techniques adopted by local workers. One such potential construction method involves 

the Quadror structural system which is an effective solution to cost and time management 

required for emergency relief housing. The Quadror structure is a space truss geometry 

system inspired by versatility and structural integrity of interlocking members. This new 

kind of space truss geometry can be used as a structure by combining four simple identical 

L-shaped pieces into either trestle structure or solid panels. The mechanism involving the 

construction of the structure is quite simple, but the complex interaction of the 

interlocking members makes it robust and unique. As a result, the structure is adaptable 

to numerous conditions and formations because of its ability to provide vertical and 

lateral support for efficient design. Moreover, its collapsible nature allows for easy 

transportation and dismantling according to its requirements. Therefore, this paper aims 

to address Quadror structural system as a sustainable, innovative and adaptive 

construction method, providing a strategic solution to mitigate current settlement 

challenges. The Rohingya refugees in Bangladesh have no permanent residences and are 

living in a disaster-prone area. Quadror is suited to them as the structure can be 

assembled and dismantled easily but remains resilient when exposed to calamity. In 

addition to that, the simple nature of the construction allows the community to get 

involved in constructing their own houses according to their family needs and growth. 

Considering these factors, the study is designed first to identify the present construction 

system of dwelling units highlighting the use of locally available materials to build the 
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structure. This method will be grounded on understanding and analyse the existing 

system of refugee dwelling by involving extensive literature reviews and case studies of 

previous work done. A comparative framework has to be done next to initiate exploring 

Quadror structure as an innovative method of relief dwelling construction. Then a final 

phase will be drawn by an imperative study that will show how Quadror can act as an 

effective mode of construction portraying its versatility, functionality and structural 

integrity. Build with locally available materials and easy techniques will be rendered this 

structure to be a cost and time effective one. This innovative structural solution will be 

addressing the analysis of current relief dwelling to create a rational proposition for any 

particular community zone of Rohingya refugees. Quadror structure can act unique as 

emergency relief dwelling solution which can be personalized in response to the disaster 

while preserving the organic diversity of context, culture, and ecology of the region. In 

addition to that, on-site observations, visual documentation, informative sketches and 

interaction with the community is carried out during the study. Hence, this research will 

portray the versatility of Quadror structure as a means of safety and security to disaster 

refugees and explore the flexibility of the structure to support the expansion and growth 

for future development.  

 

Keywords: Emergency relief dwelling; Forcibly Displaced Myanmar Nationals 
(FDMN); Sustainable construction solution; Urban refugees; Quadror structure 

mferdaus@bracu.ac.bd 
Paper id:112 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 45 
 

Method and System for Smart, Self-learning and Adaptive Resilience 

Building 
A. Kaklauskas*1, D. Amaratunga2, G. Kaklauskas1, I. Lill3 

1Vilnius Gediminas Technical University, Vilnius, Lithuania 
2University of Huddersfield, Huddersfield, UK 
3Tallinn University of Technology, Tallinn, Estonia 

 
Abstract: 

The research object is a SARB (Smart, Self-learning and Adaptive Resilience Building) life 

cycle, interested parties striving to attain their goals and micro, meso and macro 

environment making an integral whole. Comprehensive research into the above object 

required the development of new methods of project multiple criteria analysis enabling 

the user thoroughly assess its economic, technical, disaster, qualitative, technological, 

social, legislative, infrastructural and other aspects. The main task/question of the work 

is to increase the efficiency of the life cycle of a SARB with the help of a developed SARB 

method. 8-stage Method for Smart, Self-learning, and Adaptive Resilience Building (SARB) 

was developed over the course of the ASCENT project research by integrating the 

multimodal, biometric, affective computing and multiple criteria analysis methods. In 

order to design and realize a high-quality SARB (Warnings and information subsystem, 

Advisory subsystem, Smart home devices subsystem, Big data analytics, Modelling 

subsystem; Smart, self-learning, emotional-affective computing, psychological and 

emotional assistance; Wearable system for enhancing the disaster management, Affective 

computing subsystem, Robots, Smart system for building structures, IoT-based 

occupancy monitoring system, Fire and life safety system, Active disaster response 

system, Occupant  evacuation  elevator, Smart disaster management system, Disaster 

resilience support with advanced energy storage system, etc.), it is necessary to take care 

of its efficiency from the brief stage to the end of its service life. The entire process should 

be planned and executed with consideration of the goals aspired to by the participating 

interested parties and the micro, meso and macro environmental levels. In order to 

realize the above purposes, an original SARB Method was developed by the authors to 

enable users and the parties involved in the project to analyse a SARB’s life cycle, as well 

as to be able to see its micro, meso, and macro environments as one integrated entity. To 

achieve the above-mentioned aims a Multiple Criteria Decision Support System for SARB 

was developed. 

 

The presentation of the 8-stage Method for SARB is next. 

Stage 1. Stakeholders needs and demands for a SARB product are established, and a 

system of criteria (cost, quality, safety, relevance/appropriateness, connectedness, 

coverage, efficiency, effectiveness, impact; disaster mitigation, preparedness, response, 

and recovery, etc.) is compiled.  
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Stage 2. The SARB product alternatives under deliberation are established, and their 

database is compiled.  

Stage 3. Neuro-questionnaires, physiological and emotional maps of advertising contents 

along with neuro-matrices of the alternatives for SARB products under deliberation are 

compiled. SARB product alternatives are demonstrated to potential stakeholders in this 

stage.  

Stage 4. An integrated system of methods is compiled to determine the most suitable, 

SARB product for a specific stakeholder. This stage involves integrating biometric, 

physiological, affective computing, statistical analysis (LOGIT, KNN, MBP and RBP), 

recommender, big data and text analytics, categorical, spatial and personalized, affective 

content analysis and self-analysis methods, as well as methods for five multiple criteria 

analyses (on investment and market value and such) that these authors developed. 

Stage 5. The SARB system is developed based on the database of compiled neuro-

questionnaires along with neuro-matrices and integrated system of methods. 

Stage 6. Biometric, physiological and emotional maps are compiled based on the 

developed database of neuro-matrices. The SARB will analyse the emotional, biometric 

and physiological signals as well as those from the viewers of video advertising. Such 

signals will serve, as the basis for the SARB shall comprise the maps developed emotional, 

biometrically and physiologically and those on advertising contents according to viewer 

ages, sex, educational levels, and other traits.  

Stage 7. As a result, potential stakeholders acquire the product that is most suitable for 

them individually based on the developed SARB system. 

Stage 8. Develop a sustainable client connection.  

 

The theoretical and practical significance of the research is as follows: 

Original SARB method is enabling the user to analyse a SARB lifecycle and its stages, the 

parties involved in the project as well as its micro, meso and macro environment as an 

integral whole is developed. 

Original SARB system to be used in the built environment for a complex analysis of a SARB 

life cycle and its stages, the parties involved and micro, meso and macro level 

environment factors was created. The SARB system was is used for multivariant design 

and multiple criteria analysis of the life cycles and their stages of SARB. 
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Strategic Exploratory Urban Landscape Approaches Towards 

Sustainable Storm Water Management of Port City, Chittagong 
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Abstract: 

Chittagong, the port city in Bangladesh, is highly vulnerable to disasters, both natural and 

manmade. They are mainly taking place because of this city’s geographical location, 

topography, high population density with the adverse socio-economic environment and 

tropical climatic context. Chittagong has been witnessing numerous urban development 

measures, taken by different authorities though some of those seem incomplete due to 

lack of proper planning and implementation. As a result of this unplanned trail, the 

blessings of nature have become the reason for sufferings for the city dwellers. One of 

them is the water grounded vulnerability. Now a day, water clogging due to heavy rainfall, 

seepage, high tide, the absence of a well-knit underground drainage system, and so on has 

become a severe burning issue. The problem has reached such an extent that the first 

monsoon rain is enough to shut down an entire city and to cause immense sufferings to 

its people. 

 

Due to unplanned and haphazard urban growth, siltation, pollution, waste disposal, illegal 

encroachment of rivers, canals, and other water bodies; the water channels which are 

meant to perform as collectors are getting dried, blocked or losing the capacity to hold 

water. Thus, these water escape routes have failed to flash out the stormwater with 

overflow components. The study shows that total discharge is higher than the present 

drainage capacity of the canals resulting overflow. This research will focus on exploring 

traces of water bodies in Chittagong, to understand how the water systems were laid out 

before and what happened historically to have come to this current situation. The study 

attempts to use exploratory methods to understand the context for adverse waterlogging. 

This method will be grounded to original traces of water which can help to build future 

strategies rather than retrofitting current water clogging problems. The method of this 

study will be largely exploratory yet divided into three phases. 

 

The First phase will start with examining and exploring the river canal system of the 

biggest delta of the world and focusing on the rivers and their branches which flowed 

over Chittagong region. It will compare historical data and analyse different situation 

whether it was manmade or natural and identify locations of impact. This analysis will 

help to build the bigger narrative of water in the city. The Second phase will concentrate 

on policies that will be built with the help of the exploratory method of analysis. The 

analysis will determine the causes and effects, which can be used in policy making for the 

future. The final phase will identify most vulnerable areas of water adversity and find the 
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most suitable landscape moves that can be helpful in the long run. To revitalize the 

opportunities to be compelled through previous regional analysis will be focused through 

rational analysis.  

 

These propositions can also be helpful in bigger urban planning for the city and the 

surrounding territories. It will also address economic, recreational, agricultural and 

educational opportunities for the city and enhancing community stewardship for 

maintenance and disaster control as well. Sustainable stormwater management can be 

able to increase capacity building in disaster risk reduction to activate the mighty 

metropolitan port city’s unfulfilled potentials.  
 

Keywords: High-tide; Landscape solution; Stormwater drainage; Storm 
waterlogging; Water management 
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The Concept of Resilience in Sweden: Governance, Social Networks, 
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Abstract: 

The concept of resilience is multi-dimensional, multiscale, and contextualized. This 

presentation outlines the assumptions of a project funded by the Swedish national 

government, aiming at understanding what resilience means in the Swedish local context. 

We report preliminary results from the first round of case studies in three Swedish 

municipalities—Malmö, Örebro, and Arboga. Global shifts ripple down to the local level, 

creating tangible consequences for local communities and therefore the unit of analysis 

for this project is the Swedish municipal level. The three main theoretical fields we take 

up in this work are governance, social networks, and learning. We investigate resilience 

in governance arrangements in an effort to understand how resilience plays out in one of 

the foremost welfare states in Europe. We research social networks and how they 

promote (or not) resilience at the local level because network thinking allows us to 

investigate actors and the ties that bind them. Finally, we take up translational work and 

interrogate the kind of knowledge production and transfer useful for the promotion of 

resilience on the ground. The empirical areas we use in this project to investigate the 

theoretical fields mentioned above are climate change adaptation, migration, and violent 

extremism.  
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Abstract  

For the improvement of the resilience of countries to disasters, International 

Collaboration (IC) is very important. The rapid growth of science and technology is pivotal 

in this context to assist the resilience building process through innovation. Especially, 

when it comes to Asia, IC can assist the Higher Education Institutions to carry out research 

activities that are robust and significant, strive towards research excellence and to 

achieve global recognition. However, the knowledge on the levels and issues for 

collaborative research work in Disaster Risk Reduction (DRR) sector in the Asian region 

is limited, which urges the necessity to conduct regional studies on identifying possible 

areas of improvements. This paper aims to fulfill this gap. The focus of the paper will be 

on Bangladesh, Sri Lanka, and Thailand. The project is based on an ERASMUS+ project 

titled ASCENT – Advancing Skills Creation for Enhancing Transformation. The findings of 

the paper are based on a comprehensive literature review and questionnaire survey data. 

Altogether 382 questionnaire survey responses were collected from academic and 

research staff from 08 Higher Education Institutions (HEIs) involved in the ASCENT 

project from the aforementioned three countries.  The questionnaire was designed 

including questions on level of IC, reasons to pursue IC, benefits of IC and barriers to IC. 

The overall results of the survey show that the aforementioned countries lack 

international collaborative research endeavours in DRR sector. The major problems 

which hinder their growth were identified as financial barriers and poor institutional 

mechanisms. Enhancing the institutional mechanisms to strengthen the international 

collaborative platforms, introducing proper policy briefs to implement proper practical 

solutions can be recommended.  

 

Key words: Higher Education Institutions (HEIs); International Collaboration (IC); 
Disaster Risk Reduction (DRR); Disaster Resilience; Research and Innovation (R&I) 

 chamalanjana5@gmail.com 
Paper id: 99 

 

 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 53 
 

  



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 54 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Theme 05: Policy Initiatives for Capacity Building in Disaster 
Risk Reduction (DRR) 

 

 

 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 55 
 

Exploring s Potential Methodology to Build-Up a Community 

Participatory Framework for Flood Resilience  
M.T.M. Mahees1*, Champa Navaratne2, Kaleel Mohamed3, Indrika Rajapaksha4, Chaminda 
S. Bandara5, Dilanthi Amaratunga6, Richard Haigh6 and Chamindi Malalgoda6 

1 University of Colombo, Sri Lanka 
2 University of Ruhuna, Sri Lanka 
3 Eastern University of Sri Lanka, Oluvil, Sri Lanka 
4 University of Moratuwa, Sri Lanka 
5 University of Peradeniya, Sri Lanka 
6 University of Huddersfield, UK. 

 

Abstract: 

The occurrence and frequency of flood disaster has become more critical on the face of 

the projected impacts of climate change. According to the existing literature with regard 

to community participation in the disaster resilience, there are many levels of 

participation based on emotional or informal orientation and no proper channel of 

utilizing community participation in a scientific and systematic way for decision making. 

Even the community participation has been politicized by the local party politics and 

popular media culture. It is also evident that there are many social divisions in mobilizing 

or participating in the post-disaster management process in Sri Lanka. The lower middle 

or lower-lower class is mainly engaged in relief works and religiously motivated groups 

are in the frontline of some community relief works.  

 

Hence, this paper intends to formulate community participatory framework to build-up 

flood disaster resilience in Western Province in Sri Lanka considering three cities; Ja-Ela, 

Kolonnawa and Mathugama which are the most flood affected divisional secretariats from 

Attanagalu Oya, Kelani River and Kalu Ganga river basins respectively.  

 

The study proposes to be applied quantitative approach to explore the perceptions of 

households on their vulnerability and resilience in the recovery phase of flood hazards. 

As qualitative approach, an in-depth study of the affected households from their own 

perspectives using the techniques of focus group interviews and participatory activities 

among groups of householders from the three case study areas will be applied. The semi-

structured interview will be performed to provide information from the viewpoint of 

stakeholders and to obtain their observation on flood risk disaster management. The 

findings from different methods were then integrated and checked for consistency by 

triangulation. A statistical analysis then will identify possible relationships between the 

vulnerable households and other variables that will be found in the questionnaire. 

 

Descriptive, statistical and qualitative analysis will also be applied to develop the 

intended framework. To identify the flood-prone areas, maps will be produced using the 
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Arc. GIS tool. Finally, the framework will be laid to build up the flood disaster resilience 

in the western province, Sri Lanka. 

 

Keywords: extreme natural events, resilient city, framework, flood, community 
participation. 
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Abstract: 

Flood risk management discourses in Thailand are currently harnessed by the 

articulation of economic, social, and environmental targets to achieve sustainable 

development. Social equity becomes a key challenging factor in embracing different water 

ontologies and knowledge from micro-level actors to reshape discourses for equal 

interests. Chronic impacts from repeated flooding towards local communities in the 

Lower Yom river basin, however, has been reported for decades. This article is a 

preliminary exploration to understand ways of enhancing individual capacity in order to 

empower community-based adaptation for multi-level governance in this river basin. 

Basically, it aims to seek how flood risk management discourses have been articulated 

after the 2011 major flood and affected individual participation in repeatedly flood 

communities. National and local-level policies, together with semi-structured interviews 

from 25national and local representatives in relation to socio-economic development, 

environmental and water resources management were reviewed, triangulated, and 

analyzed. 

 

Results indicated that ‘dam construction trap’, which used to be a leading strategy prior 

to the major flood, created wide-ranging conflicts across sectors and watersheds due to 

unequal benefit sharing, hindered knowledge exchange across stakeholders and 

disciplines in an integrated approach, as well as weakened the capability of state agencies, 

local communities, and individuals to consider area-based solutions to flooding impacts 

and livelihood-related aspects. Instead of old-fashioned discourses, state-local 

collaboration has initiated a participatory pilot model  to reduce flood risk in the Lower 

Yom river basin and downstream areas. Nevertheless, diverse livelihood-related 

demands and subjective senses among vulnerable individuals have not been well 

coordinated with community-based policy, particularly flooded communities out of the 

pilot model .To encompass actual demands and enhance resilience towards local 

individuals, flood risk management discourses have to be ‘rehumanized’ by exchanging 

‘performative social identities’ across community subgroups, then communicating and 

negotiating collaborative demands with other stakeholders in a local policy design 

platform. This idea encourages-development of local-friendly methods in order to 

scrutinize in what ways embodied knowledge, value, and perception of each individual 

and subgroup with different social, economic, environmental, and political backgrounds 
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entangle with the landscape in adaptation to flooding impacts and reshape vulnerability 

under an ongoing dynamic of the discourses. 

 

Keywords: Flood Risk Management, Discourse, Resilience, Individual, Thailand 
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Abstract: 

Resettlement has been recognized as an inevitable result of disasters such landslides and 

floods given the large-scale property damage it occurs. Both the legislative and the policy 

backgrounds are important in order to understand the process of involuntary relocation. 

The main objective of the present study is to examine various legal and administrative 

policies introduced in contemporary Sri Lanka to involuntarily relocate people who have 

been displaced due to natural hazards. This paper discusses the livelihood security of the 

displaced as well as safeguarding them from future hazards as a disaster risk reduction 

strategy. The review of the laws and policies was conducted based on the sub-objectives 

of (a) Identify shortcomings and gaps, in applying the same for disaster-induced 

resettlement and, (b) Make recommendations for strengthening policy content and laws 

conducive for efficient planning and implementation. This explanatory study was 

conducted using both secondary and primary data — the study reviews are existing 

institutional frameworks such as Land Acquisition Act No 9 of 1950 (LAA) and Land 

Acquisition Regulation of 2008 (LAR), National Involuntary Resettlement Policy (NIRP), 

and National Policy on Disaster Management (NPDM) 2013. In addition, in-depth 

interviews and case study techniques were utilized in understanding the practical 

implication of the reviewed Acts and policies in relation to disaster-induced relocation 

took place after the Tsunami and Meeriyabadda Landslide. Data suggests that even 

though the existing institutional framework has advantages such as importance given to 

compensation and litigation procedure, they tend to have various gaps such as the 

nonlegal nature of policies, lack of an efficient, rapid relocation procedure and lack of a 

process to build a disaster resilience community. Therefore, in conclusion, suggestions 

have been made to implement a holistic institutional arrangement with further disaster 

risk management strategies to address the adverse impact on the disaster-induced 

displaced.  
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Abstract: 

Sri Lanka is affected by different types of natural hazards due to its geographical location, 

changing climatic conditions and extreme weather conditions. During the last couple of 

decades, floods and landslides were the most frequent and significant natural hazards 

that damaged properties and killed people. Disaster preparedness has been highlighted 

as one of the top priorities by many international frameworks since its ability to save lives 

as well as reduce economic losses. Hence, this study examines the level of disaster 

preparedness within the Sri Lankan national governance context.  

 

The study conducted a detailed literature review to highlight the importance of disaster 

preparedness within the global and national context. This is followed by conducting ten 

expert interviews with experts. They represent academics, practitioners, policy makers 

and non-governmental organizations in Sri Lanka. The study revealed that a well-

documented disaster management plan and programmes are available in Sri Lanka. 

However, there are many shortcomings in the existing disaster preparedness within the 

national governance structure in Sri Lanka. The limitations identified by the study are; 

issues in evaluating existing disaster management plans, issues in continuing disaster 

preparedness plans, limited representation of multi-stakeholders, limited preparedness 

culture among officials as well as the community, the attitude of the community, issues in 

coordination among relevant organizations. The findings will be beneficial to Sri Lankan 

policy makers to take necessary actions to overcome or minimize such limitations that 

could reduce disaster risk as well enhance resilience capacities in Sri Lanka in the future.  

 

Keywords: Disaster preparedness; National governance; Sri Lanka; Natural hazards 

k.hemachandra2@hud.ac.uk 
Paper id:106 

 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 61 
 

Thailand Policy Brief for Engaging with the Private Sector to Enhance 

Community-based Resilience 
Sarintip Tantanee*1, Panu Buranajarukorn2, Phisut Apichayakul3, Champika Liyanage 4 

1Department of Civil Engineering, Center of Excellence on Energy Technology and Environment, Faculty of 

Engineering, Naresuan University, Phitsanulok 65000, Thailand. 
2Department of Industrial Engineering, Faculty of Engineering, Naresuan University, Phitsanulok 65000, 

Thailand. 
3Department of Electrical and Computer Engineering, Faculty of Engineering, Naresuan University, Phitsanulok 

65000, Thailand. 
4School of Engineering, University of Central Lancashire, PR1 2HE, Preston, UK. 

 

Abstract: 

This article is to propose policy brief for promoting disaster resilience using community 

empowerment and participation through engagement with the private sector.The risk of 

natural disasters in Thailand has obviously increased in the past decade.Thailand, 

therefore, needs a specific policy to enhance community-based resilience. This policy 

brief has been developed based on literature review and the discussion of the national level 

analyses of interviews. The interviewees include policy makers and managers from university 

authorities. Currently, in Thailand, funding is provided for managing the effects of 

disasters and not for preparing and planning to reduce the adverse effects of natural 

disasters. Little training in preparedness and planning is provided for the commonly 

unaffected regions of Thailand. In contrast, raising awareness and planning on a national 

level can ensure that all Thai people are prepared in the event of a natural disaster and 

understand how to minimize losses for themselves and the wider economy.Since 2017, 

the Thai government has proposed a new growth engine under Thailand 4.0 to focus on 

technological development and innovation excluding consideration of environmental and 

climate change impact. Even though the Thai government provides opportunities, 

funding,and support to create a start-up ecosystem, Higher Education Institutions (HEIs), 

especially in disaster resilience context, have not been able to fully participate in these 

programs or opportunities.  

 

One of the main reasons is lacking entrepreneurship education in HEIs. With more 

funding for research into Disaster Risk Resilience, HEIs can become a bridge between 

communities and the private sector. This can ensure that: a) funding is spent more 

effectively; b) local communities are prepared to deal with the consequences of natural 

disasters; c) future preparedness and planning are based on evidence derived from work 

with the local communities, international HEIs,and other collaborators. Since social 

enterprise can both empower communities and strengthen economic & social 

development, the government should pay more attention to this sector. Therefore, social 

enterprise can enhance community-based resilience as well as economic development. In 
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order to fulfil these, the entrepreneurial education should be embedded into the 

curriculum of HEIs. 

 

Keywords: Policy brief; Disaster Risk Resilience, Community-based resilience, Private 
sector 

sarintipt@nu.ac.th 
Paper id:109 

 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 63 
 

Linear-Non-Linear Planning Approach for Incremental Adaptation to 

Disasters: A Study of a Settlement in the Haor Region of Bangladesh 
Chowdhooree. I.*1, Dawes. L.2, Sloan. M.2 

1Department of Architecture, BRAC University, Dhaka, Bangladesh 
2Queensland University of Technology, Brisbane, Australia 
 

Abstract: 

Incremental adaptation to disasters usually allows the flexibility to gradually enhance the 

effectiveness and integrity of a system or a process for reducing future disaster risks. Two 

dominants, as well as, contrasting planning paradigms-rational planning and 

participatory planning paradigms operate in a linear way, where the former one follows 

the top-down process, and the later one follows the bottom-up approach, whereas the 

incremental adaptation requires to practice a non-linear process for accommodating 

feedback, received at different levels. 

 

In developing countries, Non-governmental organizations (NGO) often get involved in 

development activities and provide supports for aiming to reduce future risks through 

improving community capacities. The relationship between two dynamic forces, 

community capacities, and NGOs’ involvement, is needed to be investigated to evaluate 

the nexus of rational and participatory planning paradigms in externally supported 

development activities. Considering the context of involvement of NGOs, this research 

studies Nayahati village, a settlement in the Haor region of Bangladesh, through 

employing document review, focus group discussion with community members and 

interviewing NGO employees, to examine the involvement process of NGOs and evaluate 

their planning practices and outcomes of those practices.  

 

The communities of Haor region live on constructed islands within broad riverine 

floodplains and usually rely upon structural measures to prevent their islands from being 

washed away due to monsoonal floods. After receiving supports from NGOs through their 

usual projects for almost two decades, Nayahati village received supports from an NGO to 

build a protection wall on it two edges of Nayahati village to protect it permanently from 

the risk of bank erosion due to regular monsoonal floods.  The project of building 

protection wall is not a usual project in nature. In this context, planning process and 

scopes of community involvements of NGOs’ usual and unusual projects are investigated 

through the lens of rational and participatory planning to discover the community 

reactions regarding the projects’ success and failure.  

 

The practice of community participation in most of the cases is discovered as ritualistic, 

where communities find themselves in a captive condition, to be coerced to agree with 

pre-decided development goals and means of achieving those goals. Involvement of NGOs 
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for an extended period has entrapped communities in a dependency cycle by establishing 

a patron-client relationship between NGOs and communities and creating expectations in 

these communities that they will receive better supports in the future. NGOs’ involvement 

as external support is dominated by the top-down process, where the ‘upward 

accountability’ controls development initiatives and ignores community concerns and 

priorities. Because of the lack of flexibility for accommodating outputs from community 

engagement in the planning process, the regular NGO projects fail to contribute much to 

address flood-related adversities. Considering the current practices and importance of 

community engagement, this research introduces the concept of linear-non-linear 

planning as an incremental adaptation process that as an alternative combination of 

comprehensive rational planning and participatory planning allows adjustments, 

accommodating inputs from active community participation in a timely manner, within 

the dogmatic format of the top-down process. 
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Abstract: 

Currently, mountainous areas prone to landslides are subjected to serious changes in land 

use and land management practices, and high landslide risk is clearly evident within an 

area covering more than 10 administrative districts of Sri Lanka. Due to the impacts of 

climate change, climate variability and consequent extreme weather conditions, the 

current trends are likely to get increased to a sizeable extent in the near future. National 

Building Research Organization (NBRO), is the mandated agency for landslide risk 

management in Sri Lanka. NBRO has recently carried out a Training Needs and Gaps 

Assessment (TNGA) survey, in order to understand the capacity needs for promoting 

Research & Innovation(R&I) for management of landslide risk and to identify gaps in 

technical competency, policy & practice, knowledge & skills. According to the survey, 

while there has been notable progress in the development of general capacities to manage 

disaster risk within the country, the gains have lagged in relation to specific technical 

areas. Some of the capacity gaps are connected with the general understanding of 

concepts. The consultative process undertaken through the survey has uncovered several 

key gaps in policy, legal, regulatory and institutional set up for creating an enabling 

environment for the application of engineering and nature-based solutions. Lack 

of measures to ensure compliance with policies and practices is also found to be a notable 

challenge — results of the assessment would help NBRO in promoting R&I for landslide 

risk management through building capacities of stakeholders for undertaking innovative 

approaches. NBRO is in the process undertaking training in future, which will essentially 

focus on theoretical and practical understanding on the subject, knowledge gaps, skills 

and technical competencies needed for R&I undertaking and promoting landslide risk 

management interventions. Additionally, they will take measures to strengthen policy 

compliance in development practice in landslide-prone areas. 

 

Keywords: Landslide risk management; Training Needs and Gap Assessment 

senaka_basnayake@adpc.net 
Paper id:49 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 66 
 

Sustainable Dengue Prevention through Enhanced Premise 

Inspection 
Cader M.1, Kodituwakku K.A.L.C.1, Dheerasinghe D.S.A.F.1, Rajapakshe O.B.W.1, 
Samaraweera P.C.1, Pannila Hetti N.1, Abeysekara I.1, Weerasinghe W.M.I.P.1,  
Rathnayake R.M.T.D.1, Kumarapperuma K.A.S.D.1, Sanjeewani T.G.A.1, Janaki M.D.S.1, 
Tissera H.A.1,2 

1. National Dengue Control Unit- Ministry of Health, Sri Lanka    
2. Epidemiology Unit- Ministry of Health, Sri Lanka  

 

Abstract:  
Background: 
Social, economic and health system cost due to communicable disease epidemics is 

significant. Dengue is the most rapidly spreading mosquito-borne communicable disease 

with over a 30-fold increase in global incidence over the past 50 years. Although Sri Lanka 

experienced its first Dengue outbreak in 1965, intermittent epidemics with varying 

severity were reported since 1989. However, the country experienced the largest ever 

Dengue outbreak in 2017 with more than 185,000 reported cases (833.9 per 100,000 

population) and 440 deaths (Case Fatality Rate: 0.24) thus causing a considerable burden 

to the already stretched health system. 

 

Integrated Vector Management (IVM) which is defined as “a rational decision-making 

process for the optimal use of resources for vector control “is the mainstay of prevention 

and mitigation of Dengue outbreaks. Environment management that incorporates 

premise inspection and elimination of breeding places have been identified as a major 

component of IVM. However, lack of a workforce to facilitate such grassroots level 

activities were regarded as a drawback of the Dengue control programme in Sri Lanka.  

Considering Dengue as a priority public health problem and the need of a trained 

workforce to augment field activities, a timely policy initiative was taken to develop the 

capacity of field teams at divisional level by recruiting a dedicated field team “Field 

Assistants Mosquito Control (FAMCs)” to implement prevention and control activities at 

community level.   

 

Method: 
Altogether 1350 FAMCs were recruited in a phased mannerin Marchand September 

2017and March 2018, initially to the Western province and later to the other high-risk 

provinces by the Ministry of Health Sri Lanka. They were trained intensively for three 

months under a very comprehensive curriculum giving priority on essential skills to 

implement field level control activities efficiently and effectively. Trained workers have 

basically stationed in all high-risk Medical Officer of Health (MOH) units which are the 

smallest health authority that is responsible for the upliftment of the community health 

in their catering areas. 
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Results: 

Currently, 1282 FAMCs are working in all high-risk districts with a majority (47%) in the 

Western province.  They engage in routine premise inspections and elimination of 

mosquito breeding places based on epidemiological and entomological surveillance 

evidence, in special premise inspection as teams during Special Mosquito Control 

Campaigns (SMCCs) and under outbreak situations as a rapid response team. Premise 

inspection targets all high-risk localities and high-risk premises namely, houses, schools 

and higher education institutions, government and private institutions, construction 

sites, factories, religious places, and public places. They also assist in entomological 

surveys which enable proactive public health actions and occupy targeted vector control 

measures by means of barriers, chemical and biological methods for breeding places 

which cannot be eliminated completely. They empower and engage the communities for 

sustainable preventive actions working together at the micro level by forming street 

committees, organizing clean-up campaigns and raising awareness through health 

education.    

 

Together with Tri-Forces, FAMCs engaged in SMCCs covering inspection of 2.7 million 

premises in 2017 and 1.4million premises in 2018. Of them, 20% and 21% were potential, 

and 1.98% and 2.29% were positive in respective years. Majority of potential and positive 

breeding places were acted upon immediately. Notices were issued for the premises 

which couldn’t be addressed immediately urging appropriate actions for correction. 

Corrections were ensured by strict follow-up methods by the public health team. Legal 

actions were taken for repeated offenders. 

 

Inspection of vulnerable premises such as schools and construction sites showed a 

remarkable increase in proportions from2017 to 2018 (schools from 0.3% to 0.6%; 

construction sites 0.4% to 0.9%). Detailed inspection of these premises has resulted in an 

increase in the detection of more cryptic potential (from 35.5% to 58.7% in schools; from 

41.1% to 54.5% in construction sites) and positive (from 5.3% to 11.8% in schools; from 

5.8% to 9.6% in construction sites) breeding places in 2018 compared to 2017 

warranting innovative policy decisions to overcome the challenging situations in 

educational sector and construction industry.  

 

Operationalization of this novel strategy has resulted in an overall reduction of reported 

Dengue cases from January to November 2018 by 75% and 6% compared to the same 

period of 2017 and 2016 respectively. Western province showed a 78% and 31% 

reduction while Colombo district showed 74% and 40% reduction in reported cases in 

2018 compared to respective years, 2017 and 2016.  

Capacity development at grassroots level produces successful outcomes on Dengue 

control with a substantial reduction in reported cases nationally, and in the Western 
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Province and the Colombo district, the areas with the most significant risk for Dengue 

spread. 

 

Keywords: Premise inspection for Dengue; Source reduction for Dengue; Dengue 
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Abstract:  

Background: 

In Sri Lanka, dengue has become the main vector-borne disease over the last decades, 

prompting vigilance in integrated vector management. Premise inspection programmes 

conducted in 2017 revealed that construction sites and schools were the leading sites for 

breeding (Schools: potential-44.63%, positive-7.58%; Construction sites: potential-

40.64%, positive-6.52%). This trend was continuing by mid-2018, with 58.75% potential 

and 11.60% positive breeding places within schools and 54.29% potential and 9.12% 

positive breeding places in construction sites. During 2017, Sri Lanka experienced the 

largest outbreak in dengue, reporting over 186 100 patients (833.9 per 100,000 

population) and 440 deaths (Case Fatality Rate: 0.24). Therefore, a continuation of the 

higher proportions of breeding sites within these sectors predisposed to recurrence of 

major outbreaks in the near future, demanding targeted effectual vector control 

approaches.  

 

Methodology and results 

Construction sites 

Construction sites included water storage tanks, concrete floors, incomplete drainage 

systems, and unused lavatory systems which were large-scale potential breeding sites 

with a potential for mass scale breeding. However, the elimination of them was restricted 

due to logistical reasons and inaccessibility. Therefore, a regulated mechanism was 

proposed by the National Dengue Control Unit(NDCU) to liberalize the use of certain 

larvicides to construction sites through registered Pest Management Agencies (PMAs) 

under close supervision by Medical Officer of Health (MOH) of the area .The an 

implementation strategy was sought through stakeholder meetings with the Registrar Of 

Pesticides(ROP), Ministry of Housing and Construction, Construction Industry 

Development Authority (CIDA), Pest Management Association of Sri Lanka(PMASL – 

comprising of pesticide agents)and the other leading contractors.  

 

A circular was issued by the ROP (circular no: ROP/PCS/2018/02) on 05.09.2018, 

liberating four larvicides for use by registered PMAs. A link was developed between the 
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PMASL and CIDA for effective implementation at the grassroot level. A circular is to be 

issued by the Presidential Secretariat mandating application of larvicides in all major 

construction sites under the technical guidance of area MOH. 

 

Schools 
During the situation analyses among relevant stakeholders, the necessity to change the 

behaviour of school children towards a healthy environment and receiving better 

compliance from teachers and parents through delineating more responsibility towards 

them were identified as pivotal in overcoming barriers. 

 

For behaviour change among children, several approaches were adapted targeting source 

reduction. The prevailing school curriculum was scrutinized, proposing to provide 

knowledge to enhance awareness resulting in desirable behaviour. Children were 

expected to be change agents to the community, thereby achieving risk reduction for 

outbreaks within schools and in the community. Introduction of information on dengue 

at primary and early secondary years was proposed with follow-up activity-oriented 

tasks during later secondary years to achieve community risk reduction. These 

recommendations were communicated to the National Institute of Education (NIE). 

 

The revision of primary and secondary school curriculum by NIE is being carried out 

during 2018, for which the recommendations made by NDCU will be incorporated. As 

discarded receptacles were the main source of breeding, proper waste segregation within 

schools was promoted. As an initiative, a pilot project was commenced targeting primary 

school children of selected schools in the Western Province. Colour coded bags and bins 

were distributed, augmented with verbal and visual instructions on how to use. 

Effectiveness was measured at regular periods using a feedback assessment format. 

 

After one month, out of the 270 classrooms, 247 were satisfactorily adhering to the waste 

segregation methods (91.48%). All the schools were maintaining waste bins 

satisfactorily. This process will be monitored for long-term effectiveness, upon success to 

be implemented among the other schools. 

 

Island wide school competitions were conducted and awarded at the national level to 

promote behaviour change among school children — these include a selection of dengue 

free model schools and poster competitions on school and community empowerment for 

eliminating dengue. A decision was taken to conduct island wide school competitions 

annually. 

 

To report fever patients among children by teacher/parent, a mobile application was 

developed by NDCU, partnering with the Ministry of Education and Sri Lanka Mobitel. 

This allows identification of clusters of fever patients within schools early for mitigating 
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outbreaks, thus utilizing mobile technology as a tool for disaster risk reduction. School 

teachers are being trained by NDCU and Mobitel (already 1082 schools trained). The app 

was made available to the users from October 2018 through Android phones. Over a 

period of two months, 2722 public reports received in total. The entries are scrutinized 

daily by the NDCU. Identified fever clusters are communicated to the local health 

authority for early investigation and proactive action which already prevented several 

potential outbreaks. 

 

Keywords: Dengue control in construction sites; Dengue control in school; school 
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Abstract: 

Sri Lanka being an island is vulnerable to various coastal hazards. Out of them, the 2004 

Indian Ocean Tsunami affected both the critical infrastructure and communities in the 

coastal belt of the country. 2016 and 2017 floods, which affected Colombo, Gampaha and 

Matara districts can be considered as the most recent disasters, which made a 

considerable damage to the coastal community. To face these hazards, the resilience of 

the coastal communities is important. As the driving knowledge foundation of the 

country, Higher Education Institutes (HEIs) play an important role in building coastal 

community resilience. Their expertise and research findings can provide sustainable 

inputs in capacity building and increasing the resilience of the communities. This study 

investigates the contributions made and the barriers faced by the HEIs in relation to 

research and university-industry partnerships within the process of building the coastal 

community resilience of Sri Lanka. The research procedure involved a roundtable 

discussion and a set of in-depth interviews with key professionals who are involved in the 

Disaster Risk Reduction sector. Information gathered was analysed thematically. 

Improvements and recommendations are also provided to strengthen the capacity of 

HEIs to overcome the barriers and to contribute effectively and efficiently for building 

resilience in the coastal communities. 
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Abstract: 

Flood detention area is one of the current policies which has been implemented in the 

Lower Yom River Basin for flood risk management of Thailand in recent years. Spatial and 

temporal components in relation to agriculture and livelihood of people have been 

adjusted to fit with the policy including rescheduling water allocation and growing 

seasons, as well as the promotion of fishery and additional jobs during flooding events. 

Future challenges of flood risk from modeling forecast and the perception in land use 

changes tend to pressure adaptive capacities. This research, therefore, explores how the 

engagement of the local community is the potential to increase flood risk reduction 

capacity under the flood detention policy. Data was inquired during 2017 – 2018 based 

on the interview from5 state organization representatives from irrigation and disaster 

prevention agencies and 11 local community leaders, as well as the questionnaire 

from208 household representatives who have settled in flood detention communities. 

Results found that apart from irrigation organizations, which have been leading agencies 

in flood risk management, households and communities must be encouraged as an active 

stakeholder in making stronger collaboration both within communities and across 

sectors for living with future changes. Future adaptation strategies, specifically, need to 

be introduced especially flood prevention mechanism, multi-level knowledge exchange 

for adaptation, and occupation readjustment or transformation based on various flooding 

conditions in the flood detention area. 
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Abstract: 

Climate-related disasters have been increasing over the last several decades across the 
globe, remaining alarming impacts in environmental, social and economic dimensions as 
stated by Intergovernmental Panel for Climate Change (IPCC). Resilience building and 
strengthening capacity to withstand the growing impacts of climate change is vital for 
directing towards the sustainable development goals. The Paris Agreement is considered 
as the centerpiece of global climate policy brings the nations together for mitigating and 
adapting climate change driving towards a climate resilient development. In Sri Lanka, 

climate change has caused weather anomalies, resulting in extreme weather events 
throughout the country. Floods, droughts, cyclones, heavy rains and landslides are 
considered as major disasters in Sri Lanka in its regards to a number of affected people. 

The government makes a significant amount of expenses on disaster relief where the 
Ministry of Disaster Management had provided more than Rs. 117 million with around 
Rs. 60 million expenses by Ministry of Defence in 2016. The main agencies for DRR include 

Disaster Management Ministry along with Department of Meteorology for providing 
disaster-related data and information. Climate Change Secretariat under the Ministry of 

Mahaweli Development and Environment serves as the center for climate adaptation in 
Sri Lanka. National Climate Change Adaptation Strategy of Sri Lanka (2011-2016) states 
climate change adaptation as critical for disaster resilience. Climate resilience is among 

the first two strategic thrust areas focused on national planning and development. A 
national forum on climate resilient action plan for coastal urban areas in Sri Lanka 
provides a statement on climate resilient cities. Sri Lanka Comprehensive Disaster 

Management Programme (2014–2018), National Adaptation Plan for Climate Change 

Impacts in Sri Lanka (2016-2025), Nationally Determined Contributions, and Sri Lanka 
Post-Disaster Needs Assessment - Floods and Landslides (2016) are the policies which 
are dealing with climate-related disasters.  Positively, Sri Lanka’s disaster management 
strategies are currently moving towards DRR, as it shifts away from the previous 
approach of post-disaster relief interventions. Government investment on DRR has 
depicted an increasing trend over the years where post-disaster activities probably have 
distributional and targeting issues.  However, DRR should not be a standalone sector in 
the overall development framework of the country. DRR aspects should be further 

strengthened using both physical and socio-economic measures with the intervention of 
stakeholders, including local communities. This paper provides an overview of the 
prevailing climate resilient mechanisms as influencing on disaster risk reduction in Sri 
Lanka. 
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Abstract 

Ports play a major role in creating transport links using sea, river, canal, road, rail and air 

routes but in generating revenue for a country.  However, with the climate change issues, 

over the past two decades, coastal hazards with high intensities (e.g. tsunamis) have made 

ports vulnerable and have led to great economic losses. Therefore, the resilient capacity 

of ports should be enhanced in the design, construction, operation and maintenance 

stages considering future recurring disasters. Making ports resilient is challenging for 

most governments in the developing world. Thus, ways and means of obtaining finance 

for port projects should be explored by the respective governments. One way of obtaining 

finance is through Private Finance Initiatives - PFIs (i.e., Public-Private Partnerships – 

PPPs). Not only it fulfills the financial criteria, but the long-term partnership developed 

through such projects will allow technology and know-how transfer between the public 

and private sector. Commonly there is not a specific resilient policy for the port, general 

legislation and the terms agreed in the PPP contracts regulate the sharing of the 

extraordinary risks which usually include disaster risks. In this context, special attention 

has been given to force majeure clauses, both in their definition and scope as well as in 

sharing terms, which set the level of compensation from the public sector in a disaster 

event. Hence, it is important to study the compliance of disaster risk reduction (DRR) 

aspects through PPP frameworks in port projects.  

This paper reviews case studies in PPP port projects in order to identify DRR measures of 

port projects in Sri Lanka, Indonesia, Chile, and Myanmar. It further explores risk 

transferring mechanisms to identify the best practices and existing issues in the 

aforementioned PPP projects. Special emphasis is made on the procurement methods, 

disaster risk identification and risk allocation, risk analysis, disaster risk coverage and on 

performance measurement of DRR, while building the final framework. The relevant 

information was gathered via documentary and secondary data collections where the 

findings of the study have resulted in developing a framework for DRR compliance in PPP 

port projects.  

Keywords: Disaster Resilience; Ports; Private Finance Initiatives; Public Private 
Partnerships; Risk Transfer  
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Abstract 

The natural disasters are forever phenomena in Bangladesh. The global climate change 

increases the number of cyclones every year. People are required to be rescued before 

and after the landfall of the cyclone. This research proposes a disaster resilient new 

method of identifying the missing people in a shelter for planning the efficient rescue 

before a cyclone landfall. The aim of this research is to reduce the death tools. The 

proposed method of identifying the probable missing people is the comparison of the 

index of  people. The people will pre-register at the cyclone shelter by their name, service 

set identifier (SSID), and Media Access Control (MAC) of smart phone for indexing of 

people. The inbuilt Wi-Fi scanner will detect the people in the shelter by SSID and MAC. 

Comparison of the old index and new index of people will provide the index of probable 

missing people. The authority would be able to rescue the missing people before the 

disaster hits. The penetration rate of the smart phone is increasing day by day. Recently, 

Wi-Fi scanner, a cheap and available technology, has received much attention to detect 

the human mobility. The Wi-Fi scanner makes an active by using the probe requests. A 

probe request is a special frame sent by a client station requesting information from 

either a specific access point, specified by service set identifier (SSID), or all access points 

in the area, specified with the broadcast SSID. The Wi-Fi probe request identifies the 

Media Access Control (MAC) of a smart phone when Wi-Fi is turned on. The Wi-Fi probe 

request identifies the SSID of a smart phone when the hotspot is turned on. By observing 

MAC/SSID, it observes the mobility of people. If some people go to different shelter other 

than host shelter, the inter-shelter data processing will identify the actual missing people. 

A case study was undertaken at Patuakhali Science and Technology University. Thirty 

students participated in this case study. The index of the participants was made by name, 

SSDI and MAC. Students turned on the Hotspot of their smart phones. The Mac Book Pro 

was used as a host computer. The host computer used Wi-Fi probe request. The turned-

on Wi-Fi detected all the preregistered participants over the period of the experiment. 

The index of the preregistered participants was compared with the new index during the 

experiment. The penetration rate was 100 %. The proposed method could be one of the 

effective rescue methods in case of disaster. This research will reduce the task of 

searching the people after a disaster. Most importantly, the proposed method will reduce 

death toll because the people will be rescued earlier to land falling a cyclone. 
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Abstract 

Disasters are often associated with the collapse and failure of buildings and 

infrastructure. The social and economic impacts of disasters correspond with the extent 

of damage sustained by the built environment. Housing is particularly vulnerable and is 

key to the livelihoods of communities' so that a substantial portion of post-disaster 

funding is subsequently expended on permanent housing reconstruction. Although, in the 

adoption of the Sendai Framework for Disaster Risk Reduction 2015-2030, there is an 

international consensus that the outcomes of post-disaster reconstruction programmes 

should embody the principles of "Build Back Better," the housing reconstruction process 

itself and its management remain considerable challenges. 

 

This doctoral research addresses the problem of managing post-disaster housing 

reconstruction. On the basis of a systematic review of the literature, a conceptual 

framework was developed relating the post-disaster context to housing reconstruction 

management issues, the management strategies and measures that can be adopted to 

overcome these issues and the outcome goals sought from successful housing 

reconstruction. Reconstruction management issues and measures to counter them were 

systematically identified through an evidence-focused literature review and 17 expert 

interviews.  The list of reconstruction management measures thus identified were then 

integrated and organised with respect to time into a practice framework for managing 

post-disaster housing reconstruction. This practice framework highlights the strategic 

importance of preparedness measures which should be taken before the next disaster 

strikes, the institutional and organisational arrangements and the legislative, regulatory 

and policy framework that enable the reconstruction process, and the cross-cutting 

nature of education and capacity building measures as well as community engagement 

measures which are essential to all stages of the post-disaster reconstruction process. 

 

Keywords: Built Environment; Disasters; Housing reconstruction; Reconstruction 
Management  
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Abstract: 

Thailand has long been facing natural hazards such as floods, drought, and earthquakes. 

However, interests in disaster risk reduction and disaster resilience have been increasing 

during the past two decades among several government and non-government sectors. 

This is due to the frequencies and severities of the hazards/disasters, and particularly the 

impact from the 2004 Indian Ocean Earthquake and Tsunami, and a few years later, a big 

flood that affected almost the whole country of Thailand. This paper, therefore, aims to 

study the roles of the higher education institute in working, creating and constructing 

knowledge related to disaster resilience research by investigating the enablers that 

support, and barriers that hinder disaster resilience research among academic scholars 

at different levels. Data were collected in one of the research universities in Thailand by 

interviewing 26 respondents, and online surveying with 65 respondents, including the 

university research directors/managers from the Office of the University, research 

centres and institutes, academic staff and research staff who have been involved in 

disaster resilience research projects from several academic areas, i.e., science, 

engineering, health science, geology, geography, sociology and anthropology, political 

science and public administration. Results show that the most important enablers for 

disaster resilience are policies, from the university to the national levels, and skills (both 

research and supplementary skills). However, there are still many barriers that hinder 

disaster resilience research in the Thai university. It should focus more on its research 

policy in terms of its accessibility, adequacy, continuity, equity, and equality. 

 

Keywords: Disaster Resilience Research, Building Capacity, Research University 
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Abstract: 

With the increasing trend of occurrence of natural hazards in Asia, the significance of 

multi-hazard early warning become immense. Asia Pacific region records the most 

devastating impacts more than any other regions which have been affected by hazards 

during the last decades. All different types of natural hazards are common in Asia for 

example, floods, cyclones, earthquakes, droughts, tsunamis, and so on.  Hence, single early 

warning systems are not adequate to cover multiple hazards faced by many countries in 

Asia. This makes them consider the necessity of multi-hazard early warning for the region. 

This has been already acknowledged by many global initiatives in the 21st century.  

 

An effective early warning system consists of four elements: risk knowledge, monitoring 

and warning services, response capability and communication and dissemination 

measures. Hence, this study investigates present status of multi-hazard early warning in 

Asia against the above four elements by conducting a regional survey among 

practitioners, academics and experts who work in multi-hazard early warning in Asia. The 

survey results revealed that there are significant gaps in all four elements of multi-hazard 

early warning systems in Asia. In addition, several cross-cutting issues have been 

revealed by the survey. Availability of recourses, supportive policies and legislation and 

key stakeholder engagement are among high priorities identified.  

 

This study has been conducted as part of project CABARET, which is funded by the 

Erasmus Plus programme of the European Union to enhance capacity building among 

higher education institutions in Asia. The survey outcome is used to design future training 

needs as the second stage of the project.  
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Abstract 

Over the past decades, disaster loses in Sri Lanka have increased substantially. Sri Lanka 

is prone to natural hazards caused by floods, landslides, drought, and cyclones with 

increasing instances of environment-related hazards. People who live through a disaster 

can experience emotional distress. Feelings of anxiety, constant worrying, and trouble in 

sleeping and other depression-like symptoms are common responses to disasters before, 

during, and after the event. Many people are able to “bounce back” from disasters with 

help from the family and the community, but others may need additional support to cope 

and move forward on the path of recovery. In disaster management communication 

difficulties act as a barrier to effective coordination. The main objective of this study is to 

discuss the language difficulties in disaster management in Sri Lanka as a multi-lingual 

community. Current disaster risk response planning doesn’t adequately address the 

needs of limited language proficient communities. The complexities due to language 

differences pose serious barriers to first responders and emergency providers in reaching 

those communities. Multi-lingual operators should be available to help survivors and get 

their questions answered. Emergency service providers should be able to communicate 

with each survivor’s mother tongue. It is not at all impractical as a community which has 

only three main languages. Medical interpreters are potential key linguistic linkage to 

limited language proficient community in Sri Lanka. Service providers should be speaking 

both languages with community groups across the affected areas, bridging all possible 

communication barriers, because such barriers become particularly dangerous. When 

service providers provide their social welfare services, they too need bilingual skills to 

restore the way of living. These considerations should be taken into account for both 

populations who speak Sinhala as a second language as well as native Sinhala speakers 

who have difficulty in communication. The qualitative and quantitative method has been 

used as the methodology and collecting data from flooding area in Sabaragamuwa 

Province. Firstly, a whole number of male and female was studied by visiting their 

shelters. Randomly selected twenty members of male and female were among them. Ten 

Sinhalese, five Tamils, three Muslims, and two others were interviewed. In addition, two 

Relief Officers at Aranayaka and Bulathkohupitiya Divisional Secretariats were also 

selected. Further, the Officer in Charge of Hathgama Maha Vidyalaya, Assistant 

Superintendent of Kalupahana Estate, and Superintendence of the Kalupahana Estate and 

Assistant Director of the Disaster Management Center at Colombo 07 were also 

selected.80% of the people who realized that the Tamil Muslims had to go to the Sinhalese 

villages for cultural transactions, realized that the Sinhala language could be managed in 
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some way. But the Tamil speaking people realized that they could not read and 

understand the things that were written. Disaster Relief Officers and the Supervisor of the 

Estate explained that it is a disadvantageous situation for the Sinhalese to handle the 

Tamil language and especially the ideas of the Tamil and Muslim people. Tamil and 

Muslim people communicate in Sinhala only with the Sinhala people. They just use their 

mother tongue which is Tamil for communication among themselves. 

 

14 Sinhalese, Tamil Muslims, and others mentioned that they feel that it is a disadvantage 

for communicating with NGOs and other countries. They insisted that the translator 

would tell his needs to others. The officer of the Disaster Management Center further 

pointed out that there is a lack of receipt of their applications to the Disaster Management 

Center on receipt of applications from the Divisional Secretariats in Sinhala and in the 

media. Currently, Tamil proficiency is mandatory for a public servant, but it has been 

shown to be a failure in practical use. So, it is necessary to make fluent even two languages 

to overcome these issues when the disaster management. In this context, my attempt was 

to identify the problems of language communication between the affected communities. 

Kegalle District is heavily affected. The flood victims were faced with many difficulties in 

2016. Tamil Muslims can speak Sinhala, but it was revealed in interviews that a 

disadvantaged situation is that the Sinhalese cannot handle the Tamil language. Although 

Tamil Muslims spoke in Sinhala, they realized that reading and writing was difficult 

 

Keywords: communication abilities; bilingual community; language barriers; 
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Vulnerability-Through the Lens of History 
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Abstract 

Vulnerability is viewed from different perspectives. In many countries specially, the 

countries under colonial rule vulnerabilities is needed to be examined through the lens of 

history.  Many of our disaster risk is rooted in the past history.  The nature of exploitation, 

priority of the ruler, their culture and practices comfort of administration and disregard 

to the local knowledge, practices, non- accountability of the ruler, failure to understand 

the ecology and its services attitude towards the natives among many others created the 

context of disaster. The experiences of some countries depicted the truth. The lead 

extraction in Zambia caused the present-day lead poisoning in the previous workers and 

their decedents. Lead extraction began in the year of 1924 by an Anglo-American 

company during the colonial rule. Huge number of local people were engaged in the 

mining activities. They accepted the work as their profession. They continued the mining 

for about forty years. It was 1964 the year of independence the native government closed 

the mine understanding the effect of irrational mining. With the closure of mining 

workers lost their job. 

 

They have been facing twin problems – income loss due to losing their job secondly acute 

health hazard due to lead poisoning. It is now a generational problem very difficult to 

solve. They are getting more physically challenged and a lot of mentally retarded kids. A 

slow onset disaster with its ugly face engulfed the community.  Disaster manager knows 

it better that a change of profession is very difficult. It is also true for the mining 

community. They are unable to get a job because they do not have the required skill for 

any new job in a competitive and squeezed labour marked. Many women forced to accept 

the unsocial activities as their livelihood. In the case of Peru, the devastating earthquake 

and decline of the population at an alarming stage lie in the colonial rule. Importation of 

new disease, development of urban centers, loss of local adaptive capacity, building 

design, the material used by the colonial ruler caused the deep-rooted vulnerability. In 

case of Bengal famine of 1943, it is now established that the loss of million’s lives due to 

famine, the real cause behind the famine was not lack food but the priority and Non-

accountability of government. In 1943 food production was 10% higher over 1941. But 

there was no famine in 1941. With these three examples, it is depicted that vulnerability 

of developing countries to be studied through the lens of history. 
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Abstract: 

Chotto Bighai Union of Patuakhali District is one of the most disaster-prone areas in 

coastal Bangladesh. The study is conducted to assess the major climatic hazards at Chotto 

Bighai. The study focuses on the assessment of community resilience to disasters. A 

number of hazards including cyclone, river bank erosion, tidal flood, thunderstorm, heavy 

rainfall, waterlogging and salinity intrusion were found predominantly in the study area. 

Agriculture is worst affected among all. The study is designed mainly considering 

respondent’s responses and perceptions. To conduct this research both primary (Sixty 

Household Questionnaire Survey, Four Focus Group Discussions, Ten Key Informants 

Interviews) and secondary data was collected, correlated and interpreted. The interaction 

between the hazards, physical, environmental, social and economic vulnerability is 

discussed and combined in an equation for risk calculation. It reveals that cyclone, river 

erosion, tidal flood, thunderstorm are the major natural hazards in the locality and the 

risk of the cyclone (2.91) got most priority comparing to others existing risk in the area. 

The community has achieved their maximum resiliency in heavy rainfall (0.56). Resiliency 

status of this community is recovering for waterlogging (0.76), tidal flood (0.88) and 

salinity intrusion (0.83) which means the community has below-average exposure, 

below-average damage, an average or slightly above-average recovery. The community is 

susceptible to cyclone (0.97), river bank erosion (0.96) and thunderstorm (1.04). They 

have achieved their minimum level of resiliency in a thunderstorm because people are 

not capable of predicting thunderstorm and it has no risk reduction practices yet. Peoples 

have achieved minimum resiliency to cyclone for its high frequency and intensity. The 

community people have made adaptation to reduce the risk through indigenous practices 

and by social bonding. However, to reduce vulnerability and to enhance resiliency to 

disasters proper action should be taken and strengthened in the near future. 
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Abstract 

Introduction:  
This study was intended to assess the capacity of the District General Hospital (DGH) 

Trincomalee for the management of dead bodies following disasters. Individual-level, 

organizational level and the capacities at the level of the enabling environment are the 

three levels of capacity which are not mutually exclusive. The individual level is the 

knowledge, experiences, attitudes, and skills which some of these are acquired formally 

through education and training, while others come informally, through observing and 

doing. Access to resources and experiences that can develop individual capacity is largely 

shaped by the organizational and environmental factors which in turn are influenced by 

the degree of capacity development in each individual. 

 

Objectives were to assess the knowledge, experiences, training, and attitudes among 

health care workers and to describe the organizational level capacity for the management 

of dead-bodies following disasters in the DGH. 

 

Methodology:  
The study was conducted at the DGH Trincomalee in Sri Lanka during 2014.This study 

comprised two components. Component one was an institutional based descriptive cross-

sectional survey which was carried out to assess the individual level of capacity, and 

component two was a qualitative study to describe the organizational capacity. 

For the individual level capacity assessment, 165 proportionate stratified samples were 

taken as a study population from 145 doctors, 195 nursing officers, and 197 minor 

employees. The required number of 45 medical officers, 60 nursing officers, and 60 minor 

employees were taken randomly. A self-administered pre-tested validated questionnaire 

was used for data collection. 

 

The organizational capacity assessment was intended for self-guided by the organization 

using the Modified McKinsey tool which consisted of four categories of organizational 

capacity (Basic, moderate, High and clear need to improve). The grid asked the reader to 

score the institution on each element of organizational capacity, by selecting the text that 

best describes the institution's current status or performance. Various levels of the 

organization 45 key informants from the disaster management committee were invited 
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to complete the assessment individually, and the focus group discussions were conducted 

using that guide. Content analysis was done among the deductively driven data. 

Narration, coding, ordering, data reduction and presentation of the concluded data was 

done. 

 

Results and Discussion:  
For the descriptive survey, the response rate was 95.2%. Among the study sample, 75.2% (n= 

118) had more than average knowledge on dead-body management. Among them, mean 

knowledge among different age groups were not statistically significant (p>0.05). There 

was a statistically significant difference of knowledge on dead-body management among 

the three categories of health care workers (p<0.05). The knowledge of the healthcare 

workers was significantly associated with the previous experiences on managing natural 

and man-made disasters (p< 0.05) and the training received by them during their lifetime 

(p< 0.05). 

 

Attitudes among all three group of health care workers regarding dead-body 

management were favorable for a positive attitude. Among the study population, 36.9% 

(n=58) had prior experience in managing disasters. Among the total, only 3.8% have 

undergone dead-body management training programmes. Lack of training of health care 

workers can be associated with the reduction of the capacity to handle disaster situations. 

According to the findings of the organizational capacity assessment, there was a clear 

need for increasing the capacity in the areas of financial allocation and the vision and 

passion of head of the institution and the dead-body management team staff. There was a 

basic level of capacity in place in the areas of aspiration (mission and vision), strategy, the 

contribution of staff members, and contribution of volunteers for the management of 

mass fatalities incidents (MFIs) following disaster situations. Human resource planning, 

infrastructure, coordination and cultural believes and norms have placed in moderate 

level for the management of MFIs. There was a high level of capacity in place in the areas 

of planning for a disaster situation and the community participation for an event of a 

disaster.  

 

Conclusion and Recommendations 
Results concluded that overall capacity for the dead-body management following 

disasters at DGH Trincomalee needs to be improved by conducting capacity development 

programmes. 

 

Keywords: capacity, individual capacity, organizational capacity, disaster, 
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Abstract: 

Community resilience is highly important, yet, an often-neglected area in disaster risk 

reduction projects in Sri Lanka. Having experienced floods frequently and being a 

vulnerable community by the geographical location itself, certain neighborhood areas in 

Kelani river band face a number of risks as a community. According to the Disaster 

Management Centre (2005) major floods have occurred in the years starting from 1913, 

to 1940, 1947, 1957, 1967, 1968, 1978, 1989, 1992 and 2003 in Sri Lanka and 

unfortunately, in the recent past, the list keeps adding years on to it. During the south-

west monsoon which was from May to September and was frequently associated with the 

floods specifically in the western part of the country including the Kelani river band.  

 

The main objective of the study was to evaluate the community resilience of the flood 

victims in Kelani river band in Sedawatta, and the research problem focused on examining 

the characteristics and its effectiveness related to community resilience in the said 

community. Other research objectives focussed on the positioning the geographical 

location of households of the said community, measuring the actions taken by the 

community after being identified as a vulnerable community, identifying the 

characteristics of the affected community in relation to community resilience; and the 

distinguishing areas which require more interventions by all stakeholders. The research 

used a mixed approach drawing from both quantitative and qualitative methods. 

Techniques such as questionnaire, structured interview method and focus group 

interview were used as data collections tools and methods. 50 households in Sedawatta 

were selected randomly based on a random sampling method. According to the main 

findings, there were different strategies occupied by the vulnerable community as 

preparations for the next flood. However, those have been temporarily settlements rather 

long-term sustainable ones. Interestingly, using community assets such as community 

societies as a tool to bring their vulnerable population together and sharing information 

through those channels were present. The informal channels have been used mostly for 

their communication purpose where government mediation was somewhat lessened.  

 

The trust between the vulnerable community and certain stakeholders such as 

government officials and politicians were missing during their preventive process where 

they have used only the vulnerable community itself as the trusted neighborhood to 
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reduce the vulnerability. Therefore, the need to bridge the gap between the vulnerable 

community and other public-private stakeholders was underscored through the study.   

 

Keywords: Community resilience, Flood, Vulnerability.   
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Abstract: 

“Kalu Ganga” or River Kalu is one of the major four rivers in the country which starts from 

“Sripada” mountain of Sri Lanka. It covers a basin area of approximately 2,766 sqkm,and 

with being located in the wet zone of Sri Lanka, both monsoon and convectional rains will 

nourish the river water. “Kalu Ganga basin will receive the highest rainfall from the South 

West Monsoon (SWM) from May to September and during that the river will accumulate 

much water from the upper streams which resulted in devastating floods in the lower 

valleys. “Kalu Ganga” estuary had a shifting behavior due to the deposition of sand and 

erosion of sand during the monsoon and inter-monsoon seasons. Therefore, nearly one 

and half a kilometer sandbar was stabilized by introducing plant species like pine trees, 

Pandanus and bishops plants more than three decades ago. In 2017 due to the extreme 

floods in the lower “Kalu Ganga” Basin, a decision was taken to blast the lower section of 

the sandbar to maximize the discharge of the river. The main objective of this study, 

therefore, is to identify changes in wave dynamics and to identify the changes in 

spatiotemporal behaviors of floods after 2017.  

 

Under the methodology of the study, primary and secondary data were used. Field 

observations, aerial maps, interviews, and a semi-structured questionnaire survey was 

conducted as primary sources of data collection, and the secondary data were obtained 

from the Department of Meteorology, Disaster Management Centre and Department of 

Irrigation, Sri Lanka. A questionnaire survey was conducted among the flood-prone areas 

of “Kalu Ganga” catchment area. More than 100 households were selected as the sample 

among the people who live within the flood inundation area which was determined based 

on the previous floods. Interviews were conducted among the key informants of the area 

like local government agents, government officials and building owners of the coastline. 

Continuous monitoring was conducted every three months to observe the shoreline 

changes as well as the erosional and depositional patterns of the sand. Descriptive 

statistics and spatial analysis were the main analysis techniques where GIS-based 

software applications were used as tools of analysis.  

 

As a result of destabilization of the sandbar, within three months entire sandbar was 

eroded resulting heavy erosion on the coasts. Continuous filed observations have reviled 

that the erosion and deposition patterns are also changing along with the rainfall seasons. 

High erosion was detected near the Kalutara South railway station as soon as the sandbar 

was disturbed, but towards the end of the year, new sand deposition was detected. At the 
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same time, the “Kalido” beach has entirely disappeared from the map. This was the 

stabilized section of the sandbar,and currently, wave processes have reshaped the beach 

into a typical estuary with no sandbar formation. The main reason for that is the change 

in rainfall patterns. Questionnaire survey reviled that the floods have been minimized in 

many parts of the area, but rainfall data pointed out the fact that the rainfall is low in 2018 

compared to 2017. People’s attitude, therefore, on the positive side of the action taken to 

de-stabilized the sandbar. According to the aerial photo interpretation, it is clear that the 

“Kalu Ganga” estuary has a highly dynamic depositional and erosional pattern which is 

the main reason that authorities have taken the decision to stabilize it in the past. 

Therefore, continuous monitoring of the estuary is essential to predict any possible future 

scenarios. “Kalu Ganga” estuary in the past was not much populated, but currently it is 

historically, religiously and economically important. Many public service entities like 

railway, schools, and main roads are located adjacent to the coastline. So, the question 

remains, does the current decision de-stabilize actually has an impact on reducing the 

floods? or does that create another issue which may result in a disastrous event in the 

near future?        

 

Keywords: Coastal Erosion; Floods; Kalu Ganga; Sand Bar  
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Abstract: 

Rapid and unplanned urbanization is increasing the seismic risk in seismically active 

regions of Asia. This is highly important to put emphasis on earthquake risk management 

in the development of seismic resilient megacities. It should include all of the components 

of earthquake risk management such as mitigation, preparedness, response, and 

recovery. The first thing to do during earthquake emergency response is an initial 

situation assessment to allocate the resources efficiently. Earthquake emergency 

response is considered to be the most critical part as the possibility of rescuing live 

victims after earthquake decreases with time. Moreover, there remains very limited time 

to perform this task to save lives.  

 

We have developed a simplified numerical model to evaluate post‐earthquake initial 

situation assessment. The model consists of three main components, which are input, 

system/process,and output. The input components are further divided into scenario input 

and system input. Scenario input includes a number of affected areas, number of trapped 

victims at each affected area, the total number of the fire station and firefighters (i.e., first 

responders) for this particular area and travel time from the fire station to affected area. 

On the other hand, the system input refers to all the possible tools and techniques, which 

are smartwatch (proposed), remote sensor, uncrewed aerial vehicles, emergency call, 

social media, fast reconnaissance survey, and mass media to gather information, i.e., 

damage and trapped victims of the affected area. The system or process includes 

estimation of maximum information at each time; the number of   trapped victims at each 

location; allocation of resources (i.e., firefighters) and extrication of trapped victims. The 

final output of the proposed model is the number of saved lives at each location and each 

time which is the product of the number of extricated trapped victims and survival 

probability. To verify the simplified numerical model, data of firefighter activities during 

1995 Great Hanshin Awaji earthquake disaster have been used. The information index 

(which is the availability of post-earthquake damage and/or trapped victim information’s 

to incident commanders) from the affected area to the incident command center (ICC) 

have been considered only from emergency call and fast reconnaissance survey as per 
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expert opinion. In the real case, Kobe firefighters rescued 735 alive victims, while the 

model predicts 744 alive victims.  

 

This proposed model can be used by emergency stakeholders check the robustness of 

their post-earthquake initial situation assessment tools and techniques. This will help 

them take timely initiatives for awareness and prepare them for a proper response. 

However, further study is required to include the randomness in the information 

dissemination of various post-earthquake initial situation assessment as well as the 

resource constraints along with information available in the simplified numerical model. 

 

Keywords: Earthquake emergency response, Post-earthquake initial situation 
assessment 

 shakhawat.dsm@du.ac.bd 
Paper id:76 



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 98 
 

Assessment of Rainwater Harvesting System as a Mitigation Measure 

for Urban Flooding in Motijheel Area, Dhaka, Bangladesh 
Hossain, A1*; Hasan, A1 

1 Department of Disaster Science and Management, University of Dhaka, Bangladesh. 

 

Abstract  

Urban flooding has been a major challenge for Dhaka city dwellers for decades, which 

have worsened due to the accelerated urbanization and uncontrolled population growth 

as well as higher rainfall intensities caused by changing climates. Although the 

government has spent well over a quarter of a billion US dollar is the last few years, but 

there has been a lack of comprehensive and all-inclusive approach to the issue leading to 

less efficient development works whereas the problem still remains a burden to the city 

dwellers with its physical, social, economic and environmental consequences. The main 

approach has been to gradually increase the drainage capacity, which has not been as 

effective as the design itself due to operational and maintenance challenges. The research 

focuses on developing different methods to minimize the drainage water at its source. 

Rainwater is considered to be the purest form of natural water, but unfortunately, the 

water is being drained out to the river. If the water is utilized at the source, the amount of 

runoff water can be reduced significantly.  The research work focuses on reducing the 

amount of stormwater runoff on the roads that is generated in different types of 

catchment areas within the study area having different infiltration rates. The study 

suggests that most of the contributions are made by the rooftop of the buildings (31%). 

Rooftop Rainwater Harvesting (RWH) systems can store rainwater and reduce the 

amount of stormwater generated from the rooftops and consequently reducing 42% of 

the total stormwater to be discharged by the existing drainage system and, hence, 

significantly mitigating urban flooding. The stored water, collected from the rooftop RWH 

system, can meet the more than 28% of the total water demands of the households of the 

study area and reduce stress on depleting groundwater of Dhaka city.  

 

Keywords: Stormwater, Urban Resilience, Rooftop RWH system, Urban flood 
mitigation, Dhaka City 
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Abstract: 

Amtali is a vulnerable coastal Upazila in Barguna District of Bangladesh. It is more 

vulnerable to cyclone disaster. The devastating cyclone is a frequent phenomenon here. 

Cyclone shelter is the structural measures to reduce the cyclone vulnerabilities. One of 

the main purposes of the study is to identify the facilities and limitations of the cyclone 

shelters from the people perceptions of the study area. To fulfill the aim, semi-structured 

household questionnaire (100 individual responses) survey was used. Besides, ten key 

informant interviews and four focus group discussions are made to triangulate the 

household survey data.  

The key findings of the study are insufficient shelter facilities (65% opined), distant 

shelters (69% opined) from the vulnerable community, unhealthy sanitation, scarcity of 

safe drinking water, inadequate medical facilities, limited or almost no facilities for the 

women especially for pregnant women (75% opined). Overall facilities are not enough for 

the community people. Perception shows that women are more vulnerable due to 

improper management of the shelters including harassment (18% opined). A number of  

limitations are found in the shelters. For those reasons, people are not interested in going 

to cyclone shelters. Proper early warning and information dissemination systems are not 

well developed and not properly working in due times. About 70% respondents viewed 

that the management system of cyclone shelters are unhealthy, unhygienic and in 

unsatisfactory levels.  

For enhancing peoples encouragement and participation to go to cyclone shelters, healthy 

sanitation, safe drinking water supplies, proper medical facilities, separate rooms and 

toilets for women must be needed to build the community more resilient. Sufficient and 

frequent training on cyclone shelter usability and management, communities’ early 

warning understanding and reception, awareness raising programs and proper 

information on disaster management should be strengthened for enhancing community 

resiliency to cyclone disaster. 

 

Keywords: Community Resiliency; Early-Warning; Structural Measures; Shelter 
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Abstract 

In the face of worsening climate impacts and increasing number of disasters, most 

countries in the world are preparing to mitigate and manage risks using early warning 

systems. An end-to-end tsunami early warning and mitigation system (TEWMS) is a risk 

reduction mechanism used in regions and countries prone to tsunami disasters. TEWMS 

are essentially end-to-end as it involves aspects of mitigation, preparedness, response 

and recovery, and includes upstream, interface and downstream processes. Interface 

occurs between the warning detection and public response, and includes dynamic 

decision-making processes with the participation of numerous key actors. The key action 

points of conveying the warning, disseminating the warning and ordering for evacuation 

takes place during the interface. The manner in which the interface operates varies across 

countries based on geographic, demographic, political, and social and cultural conditions. 

Therefore, it is difficult to understand the operationalisation of interface processes and 

set up standard guidelines for key actors to maximise the efficiency of the TEWMS. This 

paper is an analysis of the interface operationalisation in Sri Lanka’s TEWMS. As a part of 

larger study, focusing on understanding the different dynamics of interface mechanism 

and setting up standard guidelines, data collection was taken place to understand the 

current state of interface of TEWMS and the issues related to the current 

operationalisation. The recommendations were provided based on the study to improve 

the interface and the overall TEWMS in Sri Lanka.  
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Abstract: 

The increase in world population in the recent day leads to serious demand for 

infrastructure developments and community spaces. In some areas, the urban inhabitants 

are forced to establish their communities adjacent to or on the natural slopes. These 

inhabitants may be seriously affected by landslide and ground movement incidents. In 

Thailand, the landslide incidents along the highways and local roads have been reported 

every year during the rainy season. Although, the destructive levels of a landslide along 

the roadways may be insignificant; however, the road authorities spend a large amount 

of money for the remedial works every year. Moreover, the road users and adjacent 

communities felt uncomfortable and unsafe from these incidents. Accordingly, the 

Rockfall Hazard Rating System (RHRS) is employed in this study to categorize the risk 

level of backslope along the local roads in term of the rating score. The RHRS has been 

developed by the Federal Highway Administration in the US, for assessing the risk of slope 

failure adjacent to the roadway. According to the RHRS, the risk level is rated according 

to road geometry, slope geometry, and also, soil and rock properties of the slopes. 

However, the rating criteria have been established to suit with the road conditions in the 

US. It is important to calibrate and verify the RHRS rating criteria if the system is 

employed elsewhere. Therefore, this study aims to adapt the RHRS to the road conditions 

in Thailand. In Thailand, the severe cases of landslide were usually observed in the 

northern and southern areas. Minor cases were found on the west of Thailand. The local 

road network located in the northern area of Thailand is selected for this study. Ten failed 

slopes from three provinces in northern Thailand were evaluated based on the RHRS.As 

a result, the benchmark of RHRS score was established based on the analysis results in 

this research. 
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Abstract 

EWSs are one of the essential requirements for all the primary measures to be taken at 

the face of a disaster. The warning systems benefit everyone in terms of saving lives. Even 

the very poor countries in the world have invested largely in well operational early 

warning systems and have succeeded in the face of natural hazards. In 2017, Member 

States of the United Nations agreed on the definition of an early warning system as “an 

integrated system of hazard monitoring, forecasting and prediction, disaster risk 

assessment, communication and preparedness activities, systems and processes that 

enables individuals, communities, governments, businesses and others to take timely 

action to reduce disaster risks in advance of hazardous events". In the Sendai framework 

for disaster risk reduction, the need for EWSs is highlighted by specifying it as the main 

target to be achieved by 2030 (UNISDR, 2015).  The 2030 Agenda for Sustainable 

Development addresses early warning and gives it an important role across the 

Sustainable Development Goals, such as in food security, healthy lives, resilient cities, 

environmental management, and climate change adaptation.  

 

There is a need for the EWSs to operate beyond one type of hazard, beyond national 

borders to have an integrated and a common approach to face the disasters that affect 

many countries at the same time. The gaps in the research regarding warnings and 

warning systems can be filled by an integrated approach to understanding the forecasting 

and warnings and combining the knowledge across disciplinary boundaries to develop 

end to end process of EWSs. Many agree that EWSs should be an end to end process and 

that the components of warning and response are interconnected to each other. This has 

drawn attention to the development of multi-hazard early warning systems (MHEW). The 

term “multi-hazard” is defined as (1) the selection of multiple major hazards that the 

country faces, and (2) the specific contexts where hazardous events may occur 

simultaneously, cascadingly or cumulatively over time, and taking into account the 

potential interrelated effects. The definition explains that “multi-hazard early warning 

systems address several hazards and/or impacts of a similar or different type in contexts 

where hazardous events. There is a need for a multi-hazard early warning system with 

the ability to warn of one or more hazards increases the efficiency and consistency of 

warnings through coordinated and compatible mechanisms and capacities, involving 
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multiple disciplines for updated and accurate hazards identification and monitoring for 

multiple hazards”.  

 

However, most countries do not have operational experience in handling a combination 

of the tsunami and other coastal hazard early warning systems. Further, the challenge 

faced by warning providers, media, disaster managers, and coastal communities is in 

understanding the similarities and differences among different coastal hazards and the 

characteristics of the early warnings that are issued. There is also a strong need to create 

synergies among different types of coastal hazard early warnings by reviewing the 

relevant existing standard operating procedures. 

 

Multi-hazards approach in the risk assessment could result in enhanced operational 

effectiveness, cost-effectiveness and sustainability of early warning systems through 

building on and complementing existing early warning systems capacities, 

infrastructures, and activities of various stakeholders. For a (multi-hazard) early warning 

system to operate effectively, national, regional and local governments and vulnerable 

groups should create an integrated and comprehensive framework which clarifies the 

roles, responsibilities, and relationships of all stakeholders within the system (Local, 

national, regional and international). Within this background, research based on which 

this paper is based on looks into the key objectives of MHEWS tries to establish a common 

understanding and terminology on the Multi-Hazard Early Warning Systems through a 

detailed literature review and thereby to explore the feasibility of an analytical 

framework. 

 

Keywords: multi-hazard early warning, end to end, people-centred, Disaster risk 
reduction; Indonesia; Urban Agglomeration.  
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Abstract 

In recent years, rainfall triggering landslide has considered as one of the regular 

geological hazards in Bangladesh, especially in the Chittagong Hill Tracts area. In the 

Chittagong region, this natural event has been observing since last 50 years but, since 

2000, a landslide killed more than 491 people. About 90% landslide was occurred due to 

vulnerable steep hill slope and the gravity force that leads soil mass to slide during the 

rainy season. Most of the hill slopes were cut by 550 to 900 to build settlements of slums 

for the homeless and poor people. Moreover, the annual average rainfall of Chittagong 

hilly area is 2794 mm, but 1856 mm precipitation occurs in the rainy season from June to 

August only. According to the city authority, more than 1000 families are living around 

the hill slope in Chittagong Metropolitan Area (CMA), which shows a potential risk of 

human killing during the monsoon period. Therefore, the study aims to determine the 

geotechnical and geomorphological factors of rainfall triggering landslides in Chittagong 

area.      

 

CMA, the selected study area, geographically located between 21054’ N to 22059’ N 

latitude and 9107’ E to 92014’ E longitude. The city is located on the bank of river 

Karnaphuli between the Chittagong hill tracks and the Bay of Bengal. The city consists of 

small hills and narrow valleys. The bedrock comprises of Tipam Sandstone formation 

consists of hard and compact sandstone of medium to fine-grained with a minor amount 

of silt and clay and Dupitila formation contains sandstone and shale.In June 2018, 

disturbed samples were collected as experimental samples using a polyethylene bag from 

the landslide occurrence sites in CMA. To investigate the physical properties of soil mass, 

soil particle density, particle size analysis, permeability test and the strength parameter 

of soil, samples were collected from Lalkhan Bazar (22020’52” N,91048’49” E) and Batali 

hill (22020’45” N,91048’46” E) in Motijhorna area, Chittagong. These two locations are in 

the risk of potential landslide occurrence with a certain amount of rainfall.  

 

The laboratory tests were performed under 1% strain with a cylindrical specimen of 5 cm 

diameter and 10 cm of height using uniaxial compression strength tester (JIS A 1216). The 

test specimens were prepared by adding 10%, 15% and 20 % of water content to oven 

dry soil to get a variation of strength under different degree of saturation. Therefore, the 

maximum vertical stress at which specimen was failed is taken as uniaxial compression 
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strength (qu). Finally, the undrained shear strength (Cu) was determined using the 

following equation: 

 

Cu = 0.5 x qu (1) 

 

Taylor’s (1937) stability coefficient method was applied to get the safety factor. In the case 

of the slope of height H, the factor of safety (Fs) was calculated using the following 

equation. 

 

𝐹𝑠 =
𝐶𝑢

𝑁𝑠𝛾𝐻
 (2) 

 

where, Ns = stability coefficient and γ = unit weight  

The slope profile was obtained based on field survey & previous study and found slope 

angle varies from 80-90 degrees having height more than 10 meters — sandstone and 

shale are two types of soil layer found in the study area. Figure 1 shows the particle size 

distribution of sandstone (specific gravity-2.69, permeability-0.0142 to 0.0284 mm/s) 

and shale (specific gravity-2.8). Using 10%, 15%, and 20% water content, the recorded 

undrained shear strength varies in the range of 2.47 to 3.85 kN/m2 for sandstone and 

34.60 to 93.90 kN/m2 for shale.  

 

 

Figure 1.The Particle size distribution (PSD) curve of Chittagong soil. 

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10

%
 F

in
er

Partical size (mm)

Tipam-Sandstone

Dupitila-Sandstone

Dupitila-Shale



International Conference on Capacity Building for Research and Innovation in Disaster Resilience 

 

ASCENT Festival 2019 107 
 

 

Figure 2. Safety factor of different slope angle of 10m height with varying water content. 

 

Figure 2representssafety factor of the slope under varying moisture content. A safety 

factor of sandstone is less than 1 for 500 to 900 hill slopes with saturation level up to 73% 

while for shale up to 15% of water content safety factor value remains more than 1 

because shale has high undrained shear strength. Furthermore, the theoretical 

requirement of Cuforthe stability of slope obtained (45.71 to 49.86 kN/m2 for 90-degree 

slope of 10 meters height having 10% to 20% water content) from Taylor’s method. 

Finally, the geomorphological investigations found that hillslope varies 80 to 90 degrees 

with a height of more than 10 meters. And, the geotechnical analysis shows that soil has 

very low undrained shear strength, is very sensitive to water content, and the presence 

of a significant percentage of fine-particle. The safety factor results showed that steeper 

slope requires more strength than gentle one and varies quickly with water content. Thus, 

it can be concluded that including with geotechnical factors hillslope angle and height 

control rainfall-induced landslide in Chittagong area.    

 

Keywords: geomorphological; geotechnical; landslide; undrained shear strength; 
water content 
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Abstract: 

Numerous studies carried out on tsunami resettlements in Sri Lanka revealed that many 

of the people subjected to resettlements are moving out of the settlements due to issues 

they experience. As a result, a significant number of new settlers are currently living in 

tsunami resettlements. This paper makes an attempt to obtain a comprehensive 

understanding of the factors that prompted the new settlers to move in by studying three 

tsunami settlements in Akmeemana DS Division, Galle. Forty-five household heads of new 

settlers were selected as the sample, and a questionnaire, semi-structured in-depth 

interviews, and observation were employed to collect data. The findings of the study 

revealed low price and rental of the houses, easy access to education institutes, easy 

access to health care and closeness to relatives are the main reasons for new settlers to 

move in while lack of legal deeds, small floor area, lack of drainage, lack of a mechanism 

to effectively dispose of waste and drug abuse and illegal activities by tsunami settlers 

were identified as disadvantages. Findings revealed that nearly 75% of the respondents 

are contemplating leaving the settlement in the future and only 25% were planning to 

occupy the houses permanently.  
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Abstract: 

Bangladesh has been affected by frequent earthquakes in the recent past. Due to its 

geological and geographical placement, it is highly at risk of natural disasters. The country 

is situated over three tectonic plates; Indian plate, Eurasian plate, and Burmese plate. The 

presence of the third Burmese plate has caused Bangladesh to be a highly tectonically 

active region. It is a river centric country surrounded by India, Myanmar, Bay of Bengal 

and the Himalayas. As a result of global warming, the rise of sea level along with frequent 

earthquakes can be catastrophic to the highly dense country.  

 

The lack of implementation of disaster safety in buildings along with unawareness in the 

community can be a result of a great disaster in the near future. Earthquakes, being 

difficult to assume or predict beforehand makes it more complex and hazardous. This 

analytical survey is to understand the impact of an earthquake and to promote 

consciousness among people in order to prepare them to act with caution in case of a high 

Richter scale rating of the earthquake. The data and survey are to aid use of building code, 

train rescue workers and prepare people living near the region of the water body to 

enhance their knowledge on safety before, during and after the natural calamity. 

 

Dhaka, the capital city of Bangladesh, has been developed without proper urban planning. 

However, the entire country might be under earthquake risk, but the magnitude of its 

impact varies for each region. As well the impact might not be the same for all the areas 

of Dhaka. 'Puran Dhaka' also known as 'Old Town' has been a concern area for 

conservationists and planners due to its unplanned narrow alleys and newly built high-

rise buildings with no proper building code implementation. The area is densely packed 

with the huge blooming population living in structures that have not been inspected or 

maintained for decades. Majority of people living there is inhabiting in structures that are 

not built under the foundation of high rise and are not earthquake resilient. In order to 

provide shelter to the increase number population, unplanned structures are being built 

since the recent past. The inadequate passageway between each structure has put the 

area at high risk. In case of high magnitude earthquake, the entire area will collapse, and 

it will be near to impossible for the rescue team to reach a maximum number of victims 

in due time. In this case, it is very important to have community involvement and to create 

awareness in every area. The people living there for decades knows the place better than 

any rescue worker. Therefore, proper training among an individual group of people living 
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in specific areas should be trained and provided with necessary tools. Rescue workers 

should be provided with specific knowledge in distinct areas as each region varies from 

one another. Most of the structures that were built during the Mughal and British period 

are situated in Old Town, and these are the heritage of the country. However, the concept 

of preservation of heritage is not practiced widely in Bangladesh, and this puts the 

structures at risk as well.  

 

As Bangladesh is a river centric country, there are a lot of inhabitants in the low land areas 

who are at high risk of flash flood and land surge during an earthquake. By creating small 

awareness campaigns, in particular, areas that are prone to higher risk, can aid to 

minimize mass casualties during a disaster. We can take note from countries like Japan, 

which is one of the most earthquake-prone countries. Their process of recovering from 

devastating earthquakes and precautions they take in order to ensure safety is 

remarkable.  

 

The purpose of the study is to implement awareness amongst people and to provide them 

with knowledge about the necessary precautions and steps to be taken before, during and 

after an earthquake. The resources and data collected for research are based on case 

studies, and it is seen in the past that, people do not take disasters seriously until they 

have experienced it personally. In order to alert people, they should be provided with data 

of disasters that have happened around the world and about its impact on the people who 

have faced the hazard. The first-hand experience shared by a victim to people living in 

earthquake-prone areas could be more impactful.  

 

Keywords: Earthquake; Flash Flood; Implementation of Disaster Safety; Precaution; 
Tectonic Plates 
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Building Up Resilience against Floods: Impacts of Floods Depth and 

Duration on Paddy Cultivation 
V. Brinthiga*1, C.M. Navaratne1, K.D.N. Weerasinghe1, D.A.B.N. Amerasekara1 

1University of Ruhuna, Sri Lanka 

 

Abstract: 

Though paddy is grown underwater, flooding is a major threat to gain optimum yield of 

paddy. The    present study aimed to explore the effect of submergence on survival, 

growth, and yield of paddy at seedling, active tillering and panicle initiation stages. Pot 

culture experiment was conducted in the University of Ruhuna, Sri Lanka with the 3½ 

month BG366 rice variety which is mostly grown in the study area. The experiment was 

planned with 25 treatments and 5 replications. The treatments were different 

submergence depths (submergence depth/plant height: 2/3 (neck submergence) and 1/1 

(complete submergence)) and submergence durations of 3, 5, 7 and 9 days. The control 

was maintained without submergence and supplying all other conditions of treatments. 

The effect of submergence of all stages on survival percentage, chlorophyll amount, plant 

height, maximum tillers, flag leaf area, panicle length, number of panicles per plant, day 

to flowering and the grain number per panicle were explored.  

 

Survival percentage of paddy at all stages showed a significant difference compared with 

the control, based on Dunnett analysis (P=0000). Plants under complete submergence at 

the seedling stage were survived only for 7 days. Plants grown under neck submergence 

at the seedling stage were survived for more than 9 days. The survival rate of plants under 

both submergence levels for 9-day duration were not significantly different at active 

tillering and panicle initiation stages. The highest chlorophyll amount reduction was 

observed at all considered stages in complete submergence. Dunnett analysis showed a 

significant difference (P=0.000) of growth and yield component parameters under both 

submergence levels compared to the control. The plant height at all stages was increased 

with the increment of submergence duration and submergence depth. Short duration 

submergence at the seedling stage and active tillering stage increased the maximum 

tillers and reduced the day to flowering by 2 days. When the duration of submergence 

increased, a contrary was observed. Both submergence levels for all four durations at 

panicle initiation stage reduced the number of tillers and delayed the day to flowering by 

3 to11 days. Flag leaf area was increased in the plants at all submergence treatments 

compared with the control. Panicle length showed a significant difference only at both 

submergence levels of panicle initiation stage that reduced panicle length compared to 

the control. Short duration submergence at active tillering stage showed an increased 

number of panicles per plant compared to the control. Grains per panicle showed reduced 

number with long durational submergence at all three stages. There was no significant 
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difference observed between complete submergence and neck submergence in all 

parameters except survival rate at the seedling stage. 

 

The study revealed that short duration of submergence on 3- and 5-days during seedling 

and active tillering stage are stimulating the growth and development of rice plant during 

the latter phase improving the yield components. However, submergence during the 

panicle initiation had negative effects on yield components of the rice plant. 

 

Keywords: Complete submergence; Neck submergence; Panicle initiation stage; 
Seedling stage; Submergence duration 
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Abstract 

While being the vital component of living and non-living being, water has become a most 

outstanding factor in the world. Therefore, the world faces escalating demands for water. 

Though it is very important, accessibility of good quality water becomes a major challenge 

in areas where the fresh water sources are limited. Generally, 70% of earth covered with 

water while 97% of that is accumulated as saline water by the remaining 3% as fresh 

water. Among this little amount of fresh water, only 1% is accessible as fresh water. 

Increasing population, intensifying urbanization and industrialization are the common 

factors which are severely affected for the availability of fresh water and subsequently it 

is direct to the water shortage while it is becoming number one problem in the world 

today. Main objective of the study is to find the potential alternative water that can be 

used for domestic water consumption. From that reduce the potable water consumption 

that used for non-portable usages such as toilet flushing, clothes washing, cleaning and 

gardening. Therefore, there is an escalating potential to face water stress and water 

scarcity problems with the limitation of available freshwater and the increasing demand 

for water usage. Though it is limited most of the people use high quality treated water for 

non-portable activities all around the world. Considering the Sri Lankan scenario, it was 

estimated that nearly 20% of domestic water consumption need high quality treated 

water for kitchen and other 80% need low and middle-quality water for other purposes. 

This 80% of water consumption can be compensating with alternative water in Sri Lanka. 

Harvested rainwater from roofs, on-site stormwater, grey water, discharged water from 

water purification processes, on-site reclaimed wastewater and captured condensate 

from air handling units are sources of alternative water available in Sri Lanka, which can 

be used for non-portable activities. Usage of alternative water for non-portable activities 

can be used as disaster resilience for future water scarcity problems in Sri Lanka as well 

as for the whole world.  

 

Keywords: Alternative water; Disaster resilience; Non-portable activities; Portable 
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Politics of Post-disaster Management: A Case Study of Menik Farm 

Welfare Camp in Sri Lanka 
M.T.M. Mahees1 
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Abstract: 

Among the man-made disaster, civil war or terrorism causes serious disaster in terms of 

making refugees and re-settlement problems all over the world. Menik Farm was a 

welfare camp functioned in Chettikulam, Vavuniya during and after the final civil war of 

North and East.  It was one of largest welfare camp in the world, and there were around 

300,000 (86364 families) locally displaced peoples (IDPs). The welfare camp was 

maintained under the special institutional and administrative system.  It was coordinated 

with the civil administrative mechanism, the involvement of military leadership and 

monitoring of international agencies. Since the military guidance played a leading role in 

the post-disaster management process, it became much concern and critical all over the 

world. The camp was closed in September 2012. The main objective of this paper is to 

critically analyze the role of power relationships in the post-disaster management of 

Menik Farm welfare camp in Sri Lanka.  

 

As a result of direct control of government military over the welfare camp, there were 

many limitations to carry out the study and the field data collection. The qualitative and 

explorative methodology was adopted for the primary data collection. For this purpose, 

the qualitative data collection tools such as observation, in-depth interview and informal 

group discussions were conducted. Although there were 9 Zones (from Zone 0 to Zone 8) 

and three villages, the IDP sample was selected for the interview and discussion from the 

Zone 6 and the village of Weerapuram. The key informants were selected from the entire 

camp. For the interviews, project personals, military officers, health workers, displaced 

people, and host community were selected based on purposive sample method. The field 

data were analyzed qualitatively based on thematic analysis and conceptual, social 

models.  

 

The most important finding of this study is the power relationship functioned among 

three leading sectors as the joint mechanism of the post-disaster management process. 

They are a military authority, government representation by District Secretary and 

Disaster Management Centre (DMC)and International Agencies (UNCHR, UNDP, SLRC). 

Although there was more commanding power with military involvement, the 

international agencies and the civil administrations of government played a strategic role 

in developing critical and social infrastructure (security, health, and health) within the 

camp (761 hectares of land). Even if the military authority was always criticized for 

dominating the joint mechanism by some external sources, IDPs were found to be 
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satisfied with the involvement of the military in terms of providing security and 

immediate infrastructure facilities. It is also important to mention that the discourse of 

security and well-being of IDPs is always socially constructed based on the politics related 

to war and peace. The media and international diaspora community, as well as local 

politicians, mainly engage in the process of making power discourses considering the 

military connection to the camp. Among the IDPs, there were also social-cultural conflicts 

due to the notion of caste and cultural pollution. Some livelihood programs reinforced 

unequal relations of power among IDPs. These social value-oriented power conflicts 

influenced the post-disaster management process negatively. The poor facilities and 

political attention towards the local host community compared to IDPs created a tense 

situation between IDPs and host community. The host community did not enjoy any 

benefits that were generated from the political economy of the welfare camp. As a 

conclusion, it can be emphasized that the unseen institutional power structure and 

socially and culturally mandated power relationship played a vital role in the 

management of welfare camp Vauniya Sri Lanka.  
 

Key Words: Disaster politics, Joint power mechanism, discourse, and cultural 
pollution 
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Abstract 

Flooding is the most severe impact on socio-economic losses in Thailand. The 2011 flood 

event was recorded as an extremely national flood disaster of which the economic loss 

was approximately US$ 46.5 billion as estimated by the World Bank. The central plain 

area of lower Yom and Nan basins and lower part of the Chao Phraya basin (CPB) 

including the northern part of Bangkok were inundated for up to 4 months. The 5 

extraordinary heavy storms occurred during May to October were the major causes of 

this disaster.  To understand the trend of rainfall over the CPB, the non-parametric 

statistics called Mann-Kendall test had been applied to 32-year (1980-2011) time series 

of grid-based rainfall, and 5 global climate models (GCMs) had also used to predict future 

rainfall in the CPB.   From the Mann-Kendall trend analysis, obtained annual rainfall 

showed an increasing trend over the upper CPB with the statistically significant of 

increasing about 35.8% for the whole CPB. Using the area-averaged, it tended to increase 

by 6.8 mm year-1. A number of rainy days (RD) and a number of consecutive wet days 

(CWD) showed the increasing of 70.2% and 57.9% for the whole CPB, respectively. On the 

other hand, a number of consecutive dry days (CDD) exhibited a decreasing trend over 

85.0% of the study area of which only 13.8% satisfied at 95% statistically significant level. 

The annual rainfall projection using GCMs for 2026-2040, 3 from 5 GCMs showed an 

increase of annual rainfall, especially during the second monsoon from August to October. 

According to these findings, flooding over the CPB tends to be intensified in the future. To 

cope with these possibilities on flooding, Thai government introduced a new scheme on 

sustainable flood managing called “Bangrakum Model” which is the policy on adapting to 

flood disaster as well as protecting the economic area from flood threat. The action of this 

scheme consists of two stages. The first stage is the 2 months earlier shifting of rice 

growing period from June to the beginning of April and harvesting before the end of 

August. Since April is the dry month, the government guarantees to supply water through 

the irrigation network for field preparation. In the second stage, after the crop has been 

harvested, these fields will be used as the temporary flood retention areas to store 

approximately 400 million m3 of flood volume for about 3 months. In order to maintain 

local people livelihood, during the retarding flood volume, the government suggests as 

well as supports the farmers to do fishery as an alternative job. This scheme has been 

implemented since 2016,  and it has shown the reducing in flood damage over CPB. 

However, there are some bad feedbacks from farmers who allow their fields as the flood 

retention areas about unjustified compensation. Without strong cooperation from these 

people, the Bangrakum Model might not be a sustainable solution. Thus, not only 
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engineering practices but also social aspect is needed to be considered to cope with future 

flood disasters.   

 

Keywords: adaptation plan; flood management; disaster; flooding  
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Environmental Consequences of Road Reconstruction in Post Conflict 

Sri Lanka 
Maheshika M. Sakalasuriya*1, Richard P. Haigh1, Dilanthi Amaratunga1 

1Global Disaster Resilience Centre, University of Huddersfield, UK 

Abstract 

Violent conflicts are a major form of man-made form destruction that destroy not only 

lives, social and psychological conditions of people, but also have a long-lasting impact on 

economic and natural environments in which they live in. Therefore, it is necessary that 

post conflict reconstruction (PCR) interventions aspire to achieve recovery of economic 

and social improvement of affected communities, while ensuring the sustainability of the 

resources. After the protracted violent conflict in Sri Lanka, the government launched a 

programme for physical reconstruction of war-torn areas, of which a significant volume 

was road reconstruction. While the economic costs and benefits of PCR of roads remain 

to be investigated, it is essential to understand its immediate consequences on the 

country, communities and individuals. A research was undertaken to understand the 

different types of materialised and potential consequences of PCR of roads in Sri Lanka, 

using selected divisional secretariats in Northern and Eastern provinces for the case 

study analysis.  While economic, social and political consequences of reconstruction 

formed a large part of the findings, the impact on natural environment is understood to 

be significant and mostly having negative impact on communities in the short and long 

terms. In this paper, the analysis of the environmental consequences of PCR interventions 

are presented based on the case of road infrastructure in post conflict Sri Lanka. The 

findings are constructed on the case study analysis of the war-affected divisional 

secretariats in Sri Lanka. A thematic analysis is used in presenting the results, and the 

themes are drawn both form literature review and from key issues emerged through data. 

Most of the environmental consequences occurred due to negligence or lack of 

understanding about the local conditions that prevailed in the areas before interventions. 

There are also number of incidences of corruption within reconstruction mechanism, 

resulting in ignoring the legal requirements of environmental standards, and also lack of 

standards and law of order that prevail generally in the country.  However, these 

environmental consequences created a long-lasting impact on the livelihoods and living 

conditions of communities, as well as an irreparable damage to the biodiversity and 

habitats of wildlife in the area. It is essential to understand the significance of not 

disrupting the natural balance of environment during physical reconstruction, especially 

in the areas not exposed to urbanisation and development due to prolonged conflict.  

Keywords: environmental consequences; intervention; post conflict; road 
reconstruction; Sri Lanka  
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Abstract: 

Hospitals are considered as one of the major service units all around the world and are 

expected to perform during and after a disaster occurs. Hence, the World Health 

Organization (WHO) has published a global assessment guideline “Hospital Safety Index 

Guide for Evaluators” in order to obtain the level of safety of existing hospitals considering 

structural safety, non-structural safety and emergency and disaster management. The 

guideline under the structural safety module was originally developed for Latin American 

countries considering earthquakes and cyclones as disasters. Since the disaster profile in 

Sri Lanka differs from that; the above-mentioned guide needs to be modified to assess the 

structural safety of the hospitals in Sri Lanka. Hence, a hazard-specific assessment 

mechanism should be developed considering the types of hazards which can affect the 

structural safety of Sri Lankan hospitals. Due to the variation of geological and hydro-

meteorological conditions across the country, the disasters are location-based, and 

therefore, hospitals in Sri Lanka will experience a specific set of disasters. As a result, it is 

essential to develop a hazard map for Sri Lanka considering all the hazards which can 

affect the structural safety of hospitals. And also map the existing hospitals in Sri Lanka 

on the developed hazard map in order to obtain the exposure levels. In this research, it is 

intended to obtain a hazard map by combining all the hazard maps related to the 

identified hazards in Sri Lanka such as flood, tsunami, and landslides, etc. using ArcGIS 

software. Then the exposure map for Sri Lankan hospitals can be developed by mapping 

all hospitals in Sri Lanka in the same map. The developed map can be used to identify the 

specific set of hazards which can affect the structural safety of the hospital undergoing 

assessment and will be helpful to carry out the hazard-specific assessment (vulnerability 

assessment) for the hospital. 
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Abstract: 

The current focus of planning and designing Public open spaces are mostly given on 

creating sustainable cities contributing to its’ three main pillars; environment, social and 

economic. However, the negative implications of rapid urbanization increase the risk of 

disasters in cities putting more pressure on the path of sustainable development. 

Therefore, the strategies to create sustainable cities should encompass the improvements 

of disaster resilience. Yet, the role of public open spaces in enhancing the cities’ disaster 

resilience is less explored, especially within the context of Tsunami prone coastal cities. 

Accordingly, this research study attempts to answer the research question of ‘How to plan 

and design public open spaces as a strategy to enhance the coastal cities’ resilience to 

Tsunamis?’. Further, the answer to the research question is focused down to the Sri 

Lankan context, as Sri Lanka is one of the Tsunami prone countries fronting many 

challenges such as rapid urbanization in coastal cities, unplanned development activities 

and related challenges to the natural and built environment. This research study uses the 

grounded theory approach as the research strategy. Accordingly, 72 unstructured 

interviews were conducted with different related groups in Sri Lanka including Tsunami 

affected communities, disaster resilience experts, urban planners, sociologists, and 

coastal planners. The inductive analysis through the grounded theory coding procedure 

revealed that there is a significant potential to use public open spaces to enhance the 

coastal cities’ resilience to Tsunamis as an agent of recovery, as a primary place for 

emergency rescue and for temporary shelters, as a facilitator for Tsunami disaster 

mitigation and as a mediator to provide Tsunami awareness. Finally, the findings propose 

a framework disclosing series of the macro level and micro level planning and designing 

features which can be used to plan and design public open spaces as a strategy to enhance 

the coastal cities’ resilience to Tsunamis. 
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Abstract: 

Disaster is a topic which was discussed over past decades as it can considerably impact 

on the environment as well as people. In this context, disasters were subjected to study 

not only by natural scientists and geologists but also by social scientists. Therefore, 

research on this topic is equally contemporary and important to be discussed. The main 

objective of this paper is to identify the human vulnerability towards disaster and their 

reactions to it. Against this background, the present exploratory research was conducted 

by using questionnaires, semi-structured interviews, and in-depth interviews to collect 

data from the respective field of Kohilawatta, Kolonnawa in Colombo district. Even though 

disaster outwardly seems like a destructive event, it was revealed that the flooding had 

become a part of the people's culture. Since minority ethnic group seeks their ethnic 

security through this vulnerable suburban area, they have neglected their vulnerability 

towards flooding. Consequently, this attitude of people strongly combines with damages 

that appear as a result of unpredictable floods such as health problems, a hindrance to the 

education of children, negative livelihood impacts, etc. Apart from that, people's 

retrospective experiences are thoroughly impacting on their behaviour in the disaster 

context. For instance, they decide whether they should leave their houses in an 

endangered situation instead of following disaster warning mechanisms. Moreover, it was 

revealed that a consecutive relationship between educational level and the responses of 

people towards disaster warnings. In spite of that, this disaster context has become a 

public sphere where creates social cohesion through heterogeneity. Besides, people have 

adapted to the post-disaster period with creating financial purposes such as depending 

on government compensations, renting out their houses in flood threaten areas without 

any formal deed, selling flood subsidies etc. Therefore, it is obvious that the present study 

creates a deliberative background that can be contributed to the augmentation of 

disaster-related discourse in Sri Lanka. 
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Abstract: 

A hospital cannot be described as a simple set consisting of individual and independent 

entities of buildings structures, services, and people, but a complex system where all these 

entities are interlinked with each other in a multitude of ways. Critical systems of a 

hospital, which can be defined for this context as service providing systems or safety 

systems in the hospital, whose failure or malfunction can result in harm or damage to 

people, property and the environment are linked in very complex ways and are of major 

importance to keep a hospital functioning at all times. Disasters and emergencies have a 

way of exposing weaknesses of an organization at a most vulnerable time, which could in 

turn further enhance the damage that could be caused. If one system is vulnerable during 

a disaster, it has the potential to cause a cascading effect, meaning other systems would 

also be open to vulnerabilities. For example, the breakdown of the electrical system in a 

hospital can lead to the shutting down of the air-conditioning systems in the hospital 

which would be very harmful to the activities in the hospital such as in the operating 

theatre and the intensive care unit.  

 

In this research, the guidelines given in the Hospital Safety Index Guide for Evaluators 

published by the World Health Organization (WHO) and the Pan American Health 

Organization (PAHO) to assess the critical systems of a hospital was used to evaluate two 

tertiary hospitals in Sri Lanka. The two tertiary hospitals for the assessment were selected 

considering factors such as the possible hazards the hospital could face and the state of 

the hospital structures as in being engineered or non-engineered. Therefore, the District 

General Hospital (DGH) Gampaha and the Teaching Hospital (TH) Kegalle were selected. 

The DGH Kegalle consists of a series of small, old non-engineered structures and one more 

recent eight storied engineered structure. The hospital has not been constructed 

according to a preconceived master plan. Contrarily, the TH Kegalle has been built 

according to a master plan and consists of entirely newer engineered buildings. In the 

guide, eight critical systems have been considered: Electrical systems, 

Telecommunication systems, water supply system, fire protection systems, waste 

management systems, fuel storage systems, medical gas systems, and heating, ventilation 

and air-conditioning (HVAC) systems. A total of 53 items were checked regarding the 

safety of critical systems.  

 

The results of the assessment of the two hospitals can be summarized as follows. The 

safety level of critical systems for DGH Gampaha had a value of 54.9% while that of TH 
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Kegalle had a much value of 92.3%. Both hospitals had high safety levels for 

telecommunication systems with values above 80% and for medical gas systems with 

values above 75%. The lowest safety level values were for fire protection systems with a 

value of 0% for DGH Gampaha and 40% for TH Kegalle. Additionally, the TH Kegalle had 

100% safety values for waste management systems and HVAC systems, unlike the DGH 

Gampaha which had values of only 50% for both of those systems. 
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Abstract 

Increase in human population exerts substantial pressure on the coastal environments, 

especially in developing countries. Poor land-use practice is one of the adverse causes of 

water-related issues. Negombo-Muthurajawela coastal region in Sri Lanka provides a 

good example of such an environment affected by rapid land use and land cover changes 

due to extensive anthropogenic pressure. The present study was carried out to assess the 

water quality variations with respect to different land use and land cover practices in 91 

Grama Niladhari (GN) Divisions located around the Negombo lagoon, and Muthurajawela 

Marsh situated in Gampaha District, Western Province within the coordinates of 60 57' 

40.63'' N, 70 13' 35.38'' N and 790 48' 45.12'' E and 790 53' 36.33''E.  Over 40% of the land 

extent in the area is covered by Negombo lagoon and Muthurajawela marsh while over 

42% of the land in the area is covered by home gardens and built-up areas. Coconut and 

paddy cultivation areas were the most vulnerable and were rapidly decreasing during the 

past 40 years due to the expansion of residential and build up areas. A total of 31 dug 

wells were selected for physio-chemical, heavy metal and microbiological analysis of 

groundwater during the wet and dry periods from December 2012 to May 2014. In situ 

field-testing of Electrical Conductivity (EC), salinity and pH were conducted, and 

laboratory tests were performed to detect HCO3-, Na+, K+, Ca2+, Cl-, SO42-, Mg2+, PO43-, NO3- 

as well as Total Hardness (TH). As for heavy metals, only Pb and Cd concentrations were 

measured. E-coli and Total coliform were measured to observe any microbiological 

contaminations. A standard Ruttner water sampler was used to collect undisturbed water 

samples. Replicate samples were tested pertaining to each water sample. The samples 

were analyzed as per standard methods in the American Public Health Association 

(APHA) Manual: 20th Edition. Sri Lankan Standards (SLS) for drinking water were used to 

determine the threshold levels of physicochemical parameters. Data analysis was 

accomplished using ArcGIS (version 10.1) software package along with Microsoft Excel 

and SPSS. The results revealed that the influence of saltwater intrusion was high in 

Negombo, Udayartoppuwa, Taladuwa, Pitipana, Talahena, Dungalpitiya, and Kepunagoda 

areas. PO43- and NO3- concentrations were high and subjected to seasonal changes in 

residential areas. Influence of Muthurajawela marsh reflects in the groundwater 
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conditions of the Southern half of the area. Groundwater in the relatively high elevation 

areas located at the southeastern quarter was within the drinking water standard. The 

concentration of Cd and Pb were below the SLS. It was also revealed the presence of 

relatively high concentrations of Pb closer to the upper limit of SLS in Negombo town and 

Pamunugama area, while about 35% of the wells were identified to be contaminated with 

Total coliform.  
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Socioeconomic Impacts of Riverbank Erosion on People in Riverine 

Area of Bangladesh: A Case Study on Naria, Shariatpur – An Area 

Miserably Affected by The River Padma 
F. Faria*1, M. Ferdaus1, A. Syed1 

1 BRAC University, 66 Mohakhali, Dhaka 1212, Bangladesh 

Abstract: 

The riverbank areas in river courses of Bangladesh have long been portrayed as home to 

the poorest and most vulnerable communities to climate change due to its geographical 

location and geomorphologic conditions. Popularly known as Bengal delta formed by 

three river systems, this region has repeatedly been affected by climate change through 

riverbank erosion and other recurrent natural hazards. Bangladesh is undoubtedly one of 

the most disaster-prone countries around the world with riverbank erosion, severe 

cyclone, destructive floods, and associated droughts, etc.  

Riverbank erosion, which is a common geomorphological phenomenon in alluvial 

floodplain regions, is one of the most frequent but most unpredictable disasters that occur 

every year in Bangladesh. Due to its frequency and nature, river erosion is often called a 

“silent disaster” for our country. That’s why riverbank erosion is considered as an 

endemic and recurrent natural hazard of Bangladesh. One of the most important impacts 

related to riverbank erosion hazards is the forced movement of people throughout 

Bangladesh due to loss of homes, lands, property, and livelihoods.  

This study was conducted to investigate the impacts of Padma riverbank erosion hazard 

on livelihood pattern of people, agriculture and environment. This paper also describes 

the estimation of riverbank erosion in the study area and human adjustment due to this 

natural disaster in the Padma floodplain of Shariatpur riverine area of Bangladesh. Three 

villages of Nariaupazilla in Shariatpur district near to the Padma River were selected. A 

semi-structured questionnaire, interview, secondary data sources, field observation and 

focus group discussion were utilized for this study.  

Result revealed that the river bank erosion and shifting of the river Padma severely 

affected the population, households, agricultural lands, fisheries, communication, 

education, income, occupation, health, sanitation and other activities of the people of 

different unions of Nariaupazilla in Shariatpur. This research aims at finding the socio-

economic losses due to riverbank erosion of the last five years and recommendation to 

lessen the vulnerability of the hazardous, which will make preparing them for early 

shifting in a safe zone.  

Keywords: Riverbank, Shariatpur, Naria, Riverbank Erosion, Geomorphological, 
Floodplain Regions, Livelihood Pattern 
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Social Convergence in a Disaster: A Literature Review   
Udari Samarakoon*1, 

1Faculty of Arts, University of Colombo 
 

Abstract 

Being victims for continuous annual disaster events turn vulnerable people lives. It may 

not only disrupt people’s day to day routine and damage their physical assets; it may 

create both short and long-term psychological impacts. In this context, the support system 

occurred within a particular post-disaster period must become a positive impact for 

victims. Disaster literature defines disaster convergence behavior as the "…movement 

toward the disaster-struck area from the outside--external convergence-and movement 

toward specific points within a given disaster-related area or zone-internal convergence" 

and they define three types of convergence: informational, personal and material. 

 

Therefore, a comprehensive literature review was conducted by reviewing disaster-

related text from empirical studies conducted throughout the world to assess the actual 

impacts of post-disaster convergence. Literature shows that social convergence in an 

emergency occurs not as isolated alertness, rather as a product of; social capital/ Social 

network, information technology, religious interference, and economy. Three types of 

above social convergence considered to be combined actions. Today, modern technology 

has the potential to lay the foundation to aid the relief process. However, the literature 

shows uncontrollable information convergence disrupts the accurate decision making of 

responsible personnel such as government and military forces. As for the material 

convergence which occurs through the above information, has both positive and negative 

consequence. For example, though it assists the victims, receiving a large quantity of 

materials, sometimes unwanted and unusable create additional work to victims and 

officials. Volunteer or personal convergence play a significant positive role in the relief 

process, yet the reported sightseeing accidents, traffic management issues highlight the 

adverse side of this personal convergence. Since the above study findings were derived 

from other country’s post-disaster context, in order to gain the proper understanding of 

the social convergence in Sri Lankan context empirical study will be conducted in the 

future as sociological explorative research.  

Keywords: Disaster; Government; Social capital; Social convergence; Information 
Technology;  
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A Disturbance Livelihood at the Padma River Edge People of 

Manikganj District of Bangladesh: Finding a Mitigation Plan to Cope 

Up with the Riverbank Erosion. 
Yeasmin. N.*1, Ullah. H.2, Rahman. M. A.3 

1Community Development for Peace (CDP), Dhaka, Bangladesh 
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3Department of Disaster Management, Dhaka, Bangladesh 
 

Abstract: 

Bangladesh is mostly a flat alluvial plain, with hills in the south-east and in the north-east. 

It is known as one of the largest floodplain areas in the world. Riverbank erosion is one of 

the most unpredictable and complex types of disaster which makes millions of people 

homeless. The displaced People due to char erosion have no other alternative than to 

settle on accreting char land and create a typical social and economic char environment.  

This study tries to identify the livelihood practices of the char dwellers; economic 

condition and explains the estimation of river bank erosion in the study area and human 

adjustment due to the river bank erosion. A questionnaire is designed to facilitate the 

assessment of the current situation of Padma river edge people in Manikganj district, one 

of the most vulnerable areas due to riverbank erosion. Most of the people lose their 

homestead area and house, face economic problems, shift their occupation also and 

migrate from one place to another place due to riverbank erosion. Many people are unable 

to regain their eroded land and newly developed char lands. These people have no 

academic knowledge, but they are living in Chars for many years. As a result, they have a 

very good capacity known as Indigenous knowledge by which they are able to cope up 

with this situation.  

 

The purpose of this paper is to represent the issues of the existing response coordination 

situation, problems, process and findings through literature review, key informant 

interviews (KII) of people directly involved in the complex operation and focus group 

discussions and to find out the strategies of the victims on how to reduce their damages 

from flood disaster and to measure the underline causes and constraints to follow the 

better practices. To understand the causes of riverbank erosion, losses experienced, way 

to cope up and to understand the migration pattern. 

 

Keywords: Riverbank Erosion; Disaster Risk Reduction; Preparedness; Livelihood; 
Padma River 
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Sensitivity Analysis to Identify A Sustainable Pond Rehabilitation 

Approach for Flood Mitigation: A Case Study of Jaffna, Sri Lanka  
J.A.S.I. Thilakarathne*1, T.M.N. Wijayaratna1, R.L.H.L. Rajapakse1 

1 University of Moratuwa, Katubedda, Sri Lanka 

 

Abstract 

Jaffna peninsula, which covers a land mass of 929 km2 suffers from severe flooding during 

the second inter-monsoon (from October to December) where it receives about 68% of 

its total annual rainfall. The pond system in the Jaffna peninsula used to drain the runoff 

to the lagoon without much inundation.  However due to the depleting condition of the 

pond system, now the flood spreads out into the highly populated areas causing 

inconvenience to the public. 

 

The main objective of this study is to identify the most sustainable pond rehabilitation 

approach for flood mitigation by conducting a sensitivity analysis on available 

rehabilitation approaches of the existing pond system. Study was carried out considering 

seven ponds (Paalkulam cascade) in Jaffna Municipal Council (JMC) area where 19.7% of 

the cascade catchment area (152 ha) was being inundated during the 2017 extreme flood 

event. A computer simulation programme (HEC-ResSim) was used to model the different 

approaches into the ponds. Daily rainfall data of the year 2017 was collected from the 

Department of Meteorology, and pond survey maps, land use pattern maps, existing canal 

network, and natural stream network were collected from JMC and ongoing Strategic 

Cities Development Project in Jaffna. 

 

The total inundation area reduction after implementing of the considered rehabilitation 

approaches (bund level raising/pond bed dredging) was compared with the 2017 flood 

inundation values. The Analysis results show that in the upstream ponds, bund level 

raising and pond bed dredging reduce the total inundation area respectively by 27.5% 

and 19.7%. However, in downstream ponds, the results do not tally with the upstream 

ponds, where bund level raising reduces the total inundation area by only 21.4% while 

the pond bed dredging reduces the total inundation area by 34.3%. Therefore, it was 

concluded that when the pond system is rehabilitated, the actual intervention at an 

individual pond should be based on its relative location in the cascade system in order to 

have sustainable impact in flood risk mitigation.  

Keywords: Water sustainability; Pond Rehabilitation; Flood Mitigation; Pond 
Cascades; Inundation 
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Convergence of Disaster Risk Reduction and Climate Change 

Adaptation in the Urban Agglomerations of Indonesia 
R. Haigh*1, H. Rahayu2, D. Amaratunga1, D. Prasetia1 
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2 Bandung Institute of Technology, Indonesia 
 

Abstract 

Indonesia has both the fastest urbanisation growth rate and the largest share of the urban 

population globally, rising to 67% by 2025. Urban agglomerations also emit significant 

and growing amounts of greenhouse gases and Short-lived Climate Pollutants, that 

contribute to global warming but also impact public health, food, water.  Coastal urban 

agglomerations are especially exposed to the impacts of climate change and disaster risks. 

In the coming decades, climate-induced extreme events are expected to increase. These 

changes will continue to affect natural and human systems independently or in 

combination with other determinants to alter the productivity, diversity, and functions of 

many ecosystems and livelihoods. Climate change impacts and variability threaten to 

exacerbate existing vulnerabilities and further entrench development disparities. There 

is increasing recognition that disaster risk reduction should include climate change 

adaptation. These two perspectives have been developed by different communities, but 

the aim of both is to reduce vulnerability and hazard exposure in order to increase 

resilience to the potential adverse impacts of climate extremes. The integration of the two 

fields provides opportunities to strengthen the common parts and improve the 

management of present and future hazards and risks. Despite such potential benefits 

there remains some significant challenges. They remain distinct fields, and collaboration 

has proven difficult. There are separate communities of working in the two areas, with 

limited overlap in networks, fora, and methods. This is an account of a comparative study 

into methodologies and tools used to enhance the integration of DRR and CCA in 

development processes in the coastal cities of Indonesia. The study considers four key 

elements that underpin DRR and CCA: Legal Frameworks; Budgeting; Institutional 

Frameworks; and, Implementation Frameworks. 

 

Keywords: Climate change adaptation; Convergence; Disaster risk reduction; 
Indonesia; Urban agglomeration.  
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Disaster Preparedness of Coastal Communities through the Planning 

of Evacuation Centres 
C. S. Bandara*1, J. A. S. C. Jayasinghe1, P. B. R. Dissanayake1 

1University of Peradeniya, Sri Lanka 

 

Abstract: 

Natural disasters such as floods, cyclones, and coastal erosion are common in low land 

coastal zones in Sri Lanka. It was the massive loss of human lives and property damage 

caused by the 2004 Indian Ocean tsunami that made the authorities of the country realize 

the importance of disaster preparedness. The Ministry of Disaster Management, the 

Disaster Management Centre (DMC) and various development programmes were then 

initiated in Sri Lanka to improve the policies and actions for disaster preparedness. 

Evacuation centres were considered as one of the main items on the preparedness plan. 

Accordingly, the study presented in this abstract was carried out focusing on the planning 

of evacuation centres for coastal communities in the North and East of Sri Lanka. The 

study was part of the project of the DMC and the United Nations Development Program 

(UNDP) done in 2012 – 2013. The target of the project was developing the infrastructure 

of government schools and using them as evacuation centres during disasters. Schools 

that were used as evacuation centres in the past were first inspected, and the most 

suitable schools were selected based on the safety and accessibility of the location, 

condition, and capacity of the buildings and basic facilities. The first step of the selection 

process was gathering information on past disaster experiences from the community 

leaders, government officers (Grama Niladhari) and principles of the schools through 

interviews. Then, the accessibility and safety of those schools during a disaster such as 

flooding that causes inundation of access roads was investigated. The next step was 

assessing the condition of the buildings, measuring the size of the buildings (capacity) 

and, inspecting the facilities available such as water, electricity and sanitary facilities. As 

a result of this study, 100 government schools in the North and East of Sri Lanka were 

identified as potential facilities for disaster evacuation centres. The study showed that 

many of the schools were in a state of disrepair and lacked facilities. Therefore, 

improvements were recommended for those schools. 

 

Keywords: Coastal community; disaster preparedness; evacuation centres; 
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Mainstreaming the Evacuation of People with Special Needs During 

Coastal Disasters in Sri Lanka 
E.M.S.D. Jayasooriya*1, H.M.S.S. Hippola1, C.S. Bandara1, A.K. Kulathunga1, K.K.K Sylva1, 
P.B.R Dissanayake1, G.P. Jayasiri2, Chameera Randil2, Chamal Perera2, C.S.A. Siriwardana2 
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Abstract:  

Coastal hazards taken place all over the world have ended up with major devastations 

such as loss of life, property damage and environmental degradation more often. Sri 

Lanka, being an island in the Indian ocean is much vulnerable to coastal hazards, and the 

unprecedented human disaster that caused by the Asian Tsunami was one of the worst 

examples. Present studies show that there are a lot of programs carried out by the 

government and non-government organizations to drag down the adversity towards the 

coastal communities in the country who are much vulnerable to coastal disasters, 

focusing all the segments of basically social, economic and environmental aspects. 

Evacuation of coastal communities safely in disastrous situations is one of the main 

requirements within the disaster recovery framework. Having effective multi-hazard 

early warning (MHEW) systems and procedures in place in the coastal regions of the 

country helps to reduce the disaster risk. Although there are policies and practices for the 

evacuation of coastal communities including MHEW systems, the present study shows 

that the attention and preparedness towards the evacuation of people with special needs 

in the coastal communities are more or less omitted by the responsible parties. Moreover, 

when disasters strike, people with special needs encounter inequities in access to shelter 

or relief and are often excluded from full participation in response and recovery.  

 

Furthermore, people with special needs is defined as a particularly vulnerable group in 

this context, yet this vulnerability is rarely theorized or explained. Therefore, the present 

research focuses on determining the gaps in the evacuation of people with special needs 

in the context of MHEW systems during coastal hazards in Sri Lanka. Open interviews and 

telephone interviews were conducted in a few major coastal cities and understood the 

likelihood of the obstacles, issues and the perception towards the evacuation of people 

with special needs. A questionnaire was developed according to the open interviews and 

fine-tuned in three sandpit events employing various local and foreign professionals in 

academics. The questionnaires were distributed online, and the responses were analysed. 

Eventually, a substantial number of gaps were identified in supporting the prevailing 

systems in Sri Lanka and was arrived at conclusions to impact the government through 

the findings in order to make the evacuation of people with special needs during coastal 

disasters more efficient. 
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Develop Competencies in Rebuilding Communities after 

Displacement: The Perspective of the Built Environment 
R.R.J.C Jayakody*1, C. Malalgoda1, D. Amaratunga1, R. Haigh1 

1Global Disaster Resilience Centre, University of Huddersfield, United Kingdom 

 

Abstract: 

Immediately following a disaster and conflict-induced displacement, a community will 

undergo resettlement as a process of recovery comprising efforts to restore the displaced 

community’s equilibrium level from different perspectives. Resettlement is also a process 

that introduces a new built environment (BE) for the displaced community. However, this 

sudden change in the pattern of interaction with the BE would have an immediate effect 

on the stability of the host community as well. Consequently, both the communities will 

suffer stress in adapting to the new BE. When adapting to the new BE, appropriate house 

design, sufficient infrastructure, and appropriate new environment are often recorded as 

factors which determine the success of resettlement. Further, the economic status of the 

displaced community, bureaucratic tendencies of the government and issues of 

discrimination are also recorded as reasons for failures linked with the change in BE.BE 

perspective of post-disaster and conflict-induced displacement has less academic 

engagement and is seldom addressed in policies. Consequently, these policies become 

ambiguous for the governments that are trying to implement. Thus, a comprehensive 

approach is needed to fill in the policy gaps of disaster and conflict-induced 

displacements. 

 

With the identification of this research gap, the project titled REGARD (REbuildinG AfteR 

Displacement) which is a European Commission funded project aims to develop 

competencies in rebuilding communities following a disaster and conflict-induced mass 

displacements from the perspective of the built environment. 

 

In achieving this aim, this ongoing project will address the needs of the host and displaced 

communities following a disaster and conflict-induced mass displacements and facilitate 

successful resettlement. In enabling this, the project will address the knowledge gaps of 

BE professionals and help to improve their competencies. The project also develops 

policy recommendations to BE professional bodies in upgrading the professional 

competencies to address the needs of the host and displaced communities. In doing so, 

the project seeks to develop a number of outputs, organize a number of multiplier events 

and training activities in developing the competencies of BE professionals in rebuilding 

communities following a disaster and conflict-induced mass displacements. 

Keywords: Built environment Competencies; disaster and conflict-induced mass 
displacements; displaced and host communities; Rebuilding communities; 
Resettlement. 
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Abstracts 
Coastal hazards can be categorized into one of the major threats to coastal communities 

in Sri Lanka. The catastrophic coastal hazards – the Indian Ocean tsunami occurred in 

2004 that caused massive destruction of life and property is the worst example. Studies 

show that flooding, cyclones, and coastal erosion are the other major coastal hazards that 

affect the livelihood of Sri Lankan coastal communities. However, an efficient Multi-

Hazard Early Warning system helps communities to safely evacuate from hazardous 

areas. The relatively high mortality rates of the recent flood events and storms of Sri 

Lanka depicts the lacked response capability of coastal communities which can be 

resulted from either inefficiency of the authorities or vulnerable communities. Therefore, 

the existing MHEW system should be improved drastically to minimize the impacts of 

coastal hazards on coastal communities. In this process, it is required to accurately 

identify the gaps in MHEW system. Since MHEW is a very broad system, it was decided to 

identify its gaps under three identified pillars: “Hazard Risk Assessment,” “Warning and 

Dissemination” and “Evacuation of disabled people.” The aim of this study is to identify 

current context and gaps of MHEW system related to “warning and dissemination” 

process in the coastal regions of Sri Lanka, focusing on the capacity of Disaster 

Management Centre and the response capability of vulnerable communities. A 

Questionnaire were developed for the general public of coastal communities with the aid 

of a deep literature review on warning and dissemination process in Sri Lanka. In the next 

phase, survey was carried out on vulnerable communities orally, in selected coastal areas 

of Sri Lanka using snowball sampling technique. There were 108 respondents with a 

variety of social backgrounds.  By interpreting the outputs of interviews and literature 

review, current context and gaps of MHEW systems related to warning and dissemination 

in coastal areas of Sri Lanka were identified. From the identified problems, key areas 

which need special attention of the Disaster Management Centre, were highlighted. 

Among them, introducing a better Nation-wide Emergency Communication system, using 

more advanced technologies to directly disseminate warnings to vulnerable communities 

instantly, automating possible components of warning dissemination process, increasing 

the number of early warning towers and increasing the human resources in the disaster 

management centre, establishing a specialized media department at DMC to coordinate 

with media were prominent. In addition, it was found that the moderate warning and 
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dissemination system existing in Sri Lanka becomes useless due to lack of response 

capability of the vulnerable communities. The vulnerable communities lacked knowledge 

and proper motivation. In the end, the importance of education and awareness programs 

to improve the response capability of vulnerable communities were highlighted. 
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Concepts in the Construction Process 
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Abstract 

Disasters pose significant concerns and challenges to the global communities. A major 

contributory factor to disaster risk is capacity. Capacity can be identified as the 

combination of all the strengths, attributes and resources available within an 

organization, community or society to manage and reduce disaster risks and strengthen 

resilience. It has been widely recognized that the construction industry and associated 

built environment professionals are a vital component of this capacity. However, recent 

research and studies clarify that the construction industry and the associated built 

environment professionals are ill-equipped to support communities in the development 

of resilient buildings and infrastructure.      

 

In recognition of these challenges, an EU funded project entitled CADRE (Collaborative 

Action towards Disaster Resilience Education), conducted a detailed study to capture 

labor market requirements for disaster resilience, and its interface with the construction 

industry and its professionals. The investigation aimed at capturing current and emerging 

skills for built environment professionals that could contribute to enhancing societal 

resilience to disasters across the property cycle. Further, the needs of key stakeholders 

involved in disaster resilience, and management and across five dimensions of resilience 

(social, economic, institutional, environmental, technological) were also evaluated.  

 

Accordingly, the CADRE project has identified 13 knowledge gaps among construction 

professionals and developed an innovative professional doctoral programme (DProf) that 

integrates professional and academic knowledge in the construction industry to develop 

societal resilience to disasters. Within this context, the key research team of the study is 

currently working to get global recognition for CADRE outputs via increasing the 

understanding and awareness/attitudes of disaster risk reduction among accredited 

professionals in the construction industry, and also by embedding disaster risk reduction 

principals to the building and planning regulations and finally to create a huge societal 

impact.  

Keywords: Societal impact; Construction; Built environment; Disaster resilience; 
Knowledge gap 
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Abstract 

Rising global temperature severely influences on long-term post-harvest activities such 

as storing since the inside temperature of the store is a function of external ambient 

temperatures. Especially, the quality deterioration of paddy can be observed when they 

are stored at elevated temperature. Dry mass loss (DML) of paddy grain is the main 

uncontrollable loss occurred due to respiration of grains. Since farmers tend to stock 

paddy as a market-linked asset for a long time, DML would reduce the rice quality at the 

market. Therefore, the objective of this study was to assess the dry mass loss of paddy 

stored in gunny bags at different temperatures in the simulation with global warming and 

to suggest adaptation techniques for minimizing DML. The experiment was conducted as 

a split-split plot design with 3 replicates. The design was with main, sub and sub-sub plot 

of two varieties (AT-362, Kuruluthuda) and two processing technique (raw, parboiled) 

including four temperature levels (26, 30, 34 and 38°C) respectively. Five kg of paddy 

with 14% moisture content were packed in gunny bags and stored in temperature-

controlled chambers for 6 months. Dry mass loss was calculated monthly using moisture 

content and 1000-grain weight and data were analysed using SAS software. Result 

revealed that the DML of raw paddy was increased with the elevated storage temperature. 

The highest DML was shown by raw paddy AT-362 variety (2.27±0.156%) stored at 38ºC 

after 6 months. Maximum allowable storage time, i.e. paddy remains the quality at the 

standard level, for raw paddy AT-362 and Kuruluthuda were 115 and 120 days at 26oC 

while 42 and 38 days at 38oC. The DML of stored raw paddy can be expressed in a multiple 

regression equation (R2=0.88; P<0.05) (DML = - 2.02 + 0.0834 Time + 0.203 Temperature 

- 0.107 Variety). However, DML rate of parboiled paddy was significantly lower (P<0.05) 

than raw paddy stored at 300C, 340C, and 380C. Furthermore, Kuruluthuda variety seems 

to lose less dry mass at high temperatures compared with AT-362. From the above 

evidence, it could be recommended to use the varietal selection and parboiling as the best 

practices when the storing paddy is done to cope up with the global warming. 

Keywords: Dry mass loss, Global Warming, Respiration, Storing Paddy, Temperature  
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Abstract: 

Disasters either natural or manmade may lead to the outbreak of foodborne illnesses as 

well as certain nutritional disorders mainly due to the lack of safe food and poor sanitary 

practices. In the case of Sri Lanka, there are three major natural disaster conditions 

namely flooding, landslide and drought. During these periods, food gets cross-

contaminated during handling, transportation, and distribution leading for numerous 

food safety issues. Provision of nutritious, safe and healthy food products with higher 

keeping quality by incorporating locally available functional ingredients for the affected 

community is an important aspect of disaster resilience. Under this circumstance, dough 

samples were prepared using rice based composite flour and fermented and gelatinized 

under somewhat higher air pressure conditions. The gelatinized crumb was sliced into 

standard sizes and baked to obtain a crunchy product that has a moisture content of 1.2-

1.6%. Further, fermentation and gelatinization under pressure had made the product 

become more stable, gummy and less breakable along with resulting in a well porous 

crumb structure and better consumer acceptance and perception than the unpressurized 

crumb. Since this crumb is a low moisture product, the susceptibility of spoilage is very 

low, and handling and distribution are more convenient compared to moist baked foods. 

This scope of disaster resilience of the developed baked crumbs can be further 

strengthened by introducing appropriate packaging materials as well as enriching the 

product with different nutritious and functional ingredients. Hence, this product can be 

introduced as a healthy and nutritious bakery product that is safe and secure and can be 

consumed conveniently as a disaster resilience food source.   
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Storing Leafy and Green Vegetables for the Sake of Human 

Consumption during a Natural Disaster 
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Abstract: 

Sri Lanka is undergoing different types of disasters including droughts, landslides and 

particularly floods. As the pathogens can remain in the soil for a period of months 

following a flood, there is a risk of contamination of vegetables. Because, flood water may 

contain disease-causing organisms (pathogenic bacteria, parasites, and viruses). In Sri 

Lankan culture, vegetables are highly considered as an important, healthy and nutritious 

food source in meals.  But the consumption of leafy and green vegetables either in raw or 

cooked form during or following natural disasters, such as floods will be associated with 

foodborne illnesses. This situation can be minimized if the fresh vegetables can be 

transported from areas where no floods occurred and stored in places where safe but 

near to the flooding areas for the consumption during and after a disaster.  

 

After harvesting fresh commodities from the field, tend to deteriorate rapidly if proper 

cooling methods are not practiced. Metabolic reactions (respiration and transpiration) 

take place in post-harvest commodities cause for this deterioration and to reduce the 

post-harvest life; because the energy in the process of respiration is discharged as heat. If 

this heat is not removed, the process is accelerated, and moisture loss will be high and 

wilting will be resulted. Hence this study aims to develop leafy and green vegetable 

storage having low (6-120C) temperature and high (≈95%) relative humidity, where 

vegetables are subjected to store. The objective of this study is to extend the post-harvest 

life of leafy and green vegetables for the safe consumption as disaster resilience.  

 

The storage condition can be created with the use of evaporative cooling system consists 

with exhaust fans. This storage system will be capable of reducing metabolic activities 

also to retard losing food value, appearance, and weight. The fresh commodities subject 

to the store has to be free from cuts and bruises. Otherwise, it will stimulate the 

development of bacterial and fungal infections more, high weight loss, and stress 

ethylene.  With the exposure to exogenous ethylene can lead to accelerate senescence and 

thus to decrease shelf-life. The efficiency of the storage system can be hindered due to the 

humid climate during floods. Therefore, desiccants can be used to remove moisture from 

incoming air for the purpose of decreasing humidity at the inlet. 

 

Keywords: Disasters; Flood; Leafy and green vegetables; Post-harvest; Respiration 
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Abstract:  

Each and every year, different categories of human beings have been affected   due to a 

range of disasters in Sri Lanka although the effects of such disasters vary according to 

these categories, in particular, the effect on senior citizens reports as vital. However, it is 

very rear to find out the research carried out related to this area. Therefore, the aim of 

this study is to investigate the effect of the flood disaster on senior citizens in terms of 

physical, spiritual, economic, emotional and interpersonal relations and mental aspects. 

The randomly selected sample, considered of flood disaster affected senior citizens of 100 

males and 100 females over fifty-five years from the flooding areas of Matara district. The 

quantitative data were collected using a survey questionnaire. The survey data was 

triangulated with semi-structured interviews with social workers (10) and officers of 

district secretariat (6) and analysed using SPSS. Fact findings revealed that the effect in 

terms of physical, mental, emotional, economic and interpersonal relations on both male 

and female senior citizens was a considerable amount. The majority have been affected 

mainly health problems, irrational thoughts related to the death, emotionally unbalanced, 

post trauma stress disorder (PTSD), whilst the effect of separation anxiety was high 

among females than males. Also, most of them suffered due to losing or damaged   their 

houses and couldn’t take medicine regularly. The support received from relations, social 

workers and Media recorded. Medical camps conducted by government agencies as 

powerful in resolving most of the health problems encountered by senior citizens due to 

flood disaster. This study is offered insights of professional counsellors, about how to 

design counselling programs on coping skills for disaster-affected senior citizens. 

Furthermore, the research study recommended the intervention of the government 

agencies for implementing steps to establish a good health service in order to solve the 

health problems of senior citizens.   
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Developing Herbal Based Liquid Sanitizer to Maintain Personal and 

Environmental Hygiene During Disaster Resilience 
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Abstract: 

All regions over the world experience different kinds of disasters caused by natural and 

man-made consequences. Floods, storms, tsunami, drought and etc. are frequently 

recorded disasters in the region of South Asia. Management of such disasters cover the 

mitigation of hazards within our control, increase community resilience capacity and 

disseminate knowledge in risk reduction aspect. As an after-effect of disasters, it is 

common to experience public health and hygiene issues due to outbreaks of infectious 

diseases caused by common pathogens like E. coli, Shigella, Hepatitis. This is caused by 

the destruction of sanitation systems and displacement of the population which leads to 

poor hygienic surroundings. Recent studies have shown that it is essential to keep safe 

the hygienic condition of person and environment of public, which implies the necessity 

of being clean after the disasters. An organic-based herbal sanitizer is higher in demand 

to overcome the issue of after-effect disease spreading including prevention of skin 

irritations. Plants are rich in a wide variety of secondary metabolites, such as tannins, 

terpenes, and alkaloids which have been proved to have in-vitro antimicrobial 

properties.  Sri Lanka is a gifted country rich in plant species with high bioactive 

compounds. Among them, Acmella, Turmeric, Cinnamon, and Lemmon are some of the 

potential medicinal plants with high in antimicrobial, antiviral and antifungal 

constituents which could be used in developing an effective organic liquid sanitizer 

against common pathogens which are responsible for causing diseases. Thus, this liquid 

sanitizer can be used on the occasions like washing hands, cleaning skin, cleaning food 

processing areas, before preparing or eating food and etc. Therefore, inventing herbal 

extract-based sanitizing liquid which is highly safe, efficient, convenient and cost-effective 

could be used to mitigate the disasters by managing in the ways of ensuring personal and 

environmental hygiene. 
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Pipes: A Major Environmental effluence in Niger Delta, Nigeria. 
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Abstract: 

Human’s activities are pointed as the root cause of almost all environmental damages/ 

disasters as we contribute to the activities that are currently damaging the ozone layers 

(global warming), unusual environmental changes and extreme weather conditions (the 

climate change) in recent times. Nigeria just as every other disaster-prone nation is faced 

with different types of disasters and environmental calamities, starting from terrorist 

displacement disasters, flood, drought and oil spill hazards. 

Oil spillage as an environmental disaster has great consequences not just on the 

environment, but also, on human health, economy and the entire populace that are 

involved. Specifically, Nigeria oil spillages have obviously contributed to different 

calamities which cut across local economic damage and socio-cultural erosion, due largely 

to sabotage and vandalism of oil facilities. The incidents of oil spillages through vandalism 

and sabotages cannot be overemphasized, rather a critical investigation and synthesis are 

deemed necessary to identify the major and or the root causes of the extraordinary 

increase of such act of sabotage, oil theft, and vandalism. 

Thus, this paper attempt to investigates the root causes of the environmental pollution 

induced by oil spill hazards from sabotage and petroleum activities within Niger Delta 

communities of effects and highlights the potential solutions to reduce the causal factors 

and reoccurrence of the incidents. This qualitative study adopts a desk-based approach 

in conjunction with key individual community interviews, environmental expertise 

representatives from the oil and gas sectors and representatives from oil spill-related 

agency. The key people and the relevant documents employed in this paper was to get an 

in-depth understanding and also, to give credibility and validity to this piece of work upon 

the transcription of the interviews conducted amongst the community members and key 

environmental expertise. The themes such as; Unemployment; Shallow Laying of pipeline 

and insecurity; a sense of marginalization and neglect; corruption and bad governance 

were identified and categorized for interpretation. The study gives recommendation 

which is aimed to curtail and or minimize the influencing act of sabotage and vandalism 

of oil facilities in Nigeria as a strategic environmental pollution reduction mechanism. 
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Abstract: 

More than 1.1 million forcefully displaced citizens of Myanmar are living at different 

camps in Cox bazaar as refugees, fleeing from the violence at Myanmar, where 55% of 

them are children. The polyethylene made a tent with bamboo structure, and flimsy 

plastic sheeting as a shelter construction material is vulnerable to weather protection, 

especially to the upcoming winter. This research aims at identifying the existing materials 

used in the Rohingya shelters, their sustainability towards environmental impact and 

proposes a new framework of indicators towards materials selection to cope up with the 

context.  

 

Mostly in the south Asian counties, four distinctive construction materials are used for 

making a temporary shelter for the refugees: (i) bamboo, (ii) concrete, (iii) brick and (iv) 

terpol and (v) plastic, which are vulnerable towards various disaster and hazards. 

Escaping from the violence, refugees could not bring enough clothes, let alone winter 

wears. As the lowest temperature at winter of the camp areas around Cox Bazaris down 

to 50 degrees Fahrenheit, refuges, especially children are to be directly exposed to health 

hazards. Thousands of blankets have been distributed but not enough. A traditional 

method practice by the local is to lighting fires to heat up body is prohibited by the 

authority because of the risk of fire hazard. During summer, UV radiation on polymer-

based materials of the shelter, such as thermoplastics, thermosets, and composites is 

causing skin diseases and breathing problem. 

 

On field survey at the camp, case studies of similar contextual camp around the world and 

interviews from an expert will enrich the research in terms of finding the quality of the 

construction materials and the impact of temporality in the social life of the refuses 

forcefully displaced citizens. The results will also focus if the temporary materials are 

forcing the dwellers towards the more difficult and hazardous condition. This will 

generate a new perspective to re-think the choice of post-disaster shelter materials 

keeping the parameters of demand and supply with costing, delivery time and manpower 

needed supporting the context.  

 

This will also open up discussion of the decision-making policy guideline and pre-

fabrication of choice of construction materials for refugee camps keeping in mind the 
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social life construction of the forcefully displaced citizens starts rebuilding at the shelters 

and camps. 

 

Keywords: Shelter; Refuge; Construction Materials; Weather Impact. 
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Abstract: 

The coastal areas in the southern part of Bangladesh have been portrayed as home to the 

most vulnerable communities to climate change due to its geographical location and 

geomorphologic conditions. Being a deltaic coastal country, Bangladesh is one of the most 

vulnerable countries to climate change with severe tropical cyclones, which is a common 

geomorphological phenomenon in coastal areas and occurs almost every year in this 

country.  

 

This recurrent natural disaster each year causes significant damage to coastal 

communities, livelihood, infrastructure, forest and agriculture in Bangladesh. The impact 

of this disaster is multifaceted and disproportionately distributed regardless of race, 

caste, ethnicity, gender, and level of income. However, women are even more vulnerable 

to these impacts than men; because they have limited access to financial resources, land, 

education, health services, and in the decision-making process compared to men. All these 

insufficiencies make women more vulnerable to climate-induced disaster than men. This 

study was conducted in some parts of Bagerhat district in Southern part of the country, 

with the aim of exploring women’s disaster preparedness, risk and loss, adaptability and 

recovery capacity, and gains from the natural disaster. 

 

Data were obtained through field visits and using participatory approaches including 

household surveys, group discussions, expert interviews and surveys of public opinion. 

This study has revealed an appealing relationship between natural disasters impact on 

women’s lives in coastal areas of Bangladesh and their capabilities to overcome the 

challenges of these disasters. The study also revealed that although women in the coastal 

area are the most vulnerable in a disaster situation, they also play a key role in 

rehabilitation efforts after each of these recurrent natural disasters occurs.  

Keywords: Vulnerable communities, geomorphologic, Bagerhat, women’s lives, 
coastal areas 
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Abstract:  

It is of prime importance to predict the occurrence of earthquakes - one of the most 

destructive natural hazards - so as to reduce damage to life, limb, and property. When the 

2004 tsunami struck, many opined that the next tsunami would take another century to 

happen, but it has been proven wrong with the recent occurrences of the tsunami in 

Indonesia. Though a tsunami warning system was set up by the UN in the Indian Ocean 

following the devastating tsunami in 2004, owing to the lack of tidal gauge systems 

located close to Palu, Indonesian officials could not accurately gauge the scale of the 

recent tsunamis. This resulted in the underestimation of the height of tidal waves; hence 

the people in the Palu island of Indonesia were not alerted of the impending tsunami on 

28 September 2018. Consequently, around 2,000 lives were lost, tens of thousands were 

hurt and immense damage was caused to property. The technology developed to detect 

geophysical stimuli released during earthquakes is prohibitively expensive.  Therefore, 

many countries have serious financial constraints in installing and maintaining such 

earthquake detection systems. 

 

In the circumstances, it is imperative to develop an alternative, affordable and reliable 

technology that can provide early warning of impending earthquakes or tsunamis 

resulting therefrom. The remarkable ability of animals to perceive and respond to 

geophysical stimuli emanating from earthquakes has been reported in several countries, 

including Sri Lanka. This has enabled them to escape or minimally suffer from devastating 

natural hazards. For instance, when the tsunami struck Sri Lanka on December 26, 2014, 

around 60 visitors, including many foreigners died in the Yala National Park which is the 

biggest wildlife reserve in the country. Yet, a single carcass of a dead animal could not be 

found in the Park following the tsunami. It has been observed that elephants, wild boar, 

deer, monkeys, etc. had moved inland to avoid the ferocious waves. Similar observations 

have been made in other parts of the country and elsewhere.  Abnormal behavior of 

animals immediately before the earthquakes or arrival of the tsunami has been reported; 

uncontrollable barking and whining of dogs or running inland, tethered elephants 

breaking their chains and running to elevated locations, cats leaping out of windows and 

snakes leaving the underground burrows to mention a few. Moreover, a sharp increase in 

the loss of household pets and death of animals due to road accidents have been reported 

following earthquakes, particularly in Australia and the USA. This is due probably to 

animals becoming disoriented following exposure to geophysical stimuli (seismic or 

acoustic waves) emanating from earthquakes. It has also been reported that the 

indigenous tribes in the Andaman and Nicobar Islands who are well attuned to the 
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environment captured the “warning signals” from birds and animals of the impending 

hazard and moved into highland before the tsunami struck in 2004. There is considerable 

anecdotal evidence to suggest that some animal have the unique ability to detect sensory 

stimuli which humans cannot. However, the apparent “sixth sense” that some animals 

possess has hitherto not been adequately studied for predicting earthquakes.  

 

Limited research investigations conducted have shown dramatic changes in the behavior 

of common toads five days prior to an earthquake at L’Aquila, Italy, in April 2009. Another 

study reported remarkable changes in the behavior and physiology of laboratory mice 

after the massive 2011 Tohoku earthquake in Japan, indicating the potential of using 

animals in natural disaster prediction.  

 

Therefore, it is of prime importance to study the behavioral changes of animals in 

response to natural disasters with a view to identifying species that could be deployed as 

“biosensors” to predict impending earthquakes or tsunamis. Sri Lanka, being a hotspot of 

biodiversity, offers valuable opportunities for such a study. Given the value and relevance 

of such studies to maritime nations located in and close to the seismically active regions, 

it is proposed to initiate scientific investigations on the said aspect in collaboration with 

relevant countries in the region sharing the accumulated knowledge and experience in 

this important yet under-researched field. 
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Abstract 

Global change is a term widely used to describe the effects of global climate change and 

human activity on Earth systems. The impacts of global change influence groundwater 

quantity and quality both directly through replenishment by recharge and indirectly 

through changes in groundwater use. In the Bengal Basin, a key risk to groundwater 

resources due to global change is the salinization of coastal aquifers. Despite the threats 

to water and food security posed by groundwater salinity to coastal communities, very 

little primary research has been conducted into the processes that are responsible for the 

salinization of coastal aquifers. Here, we present a systematic review of the literature 

identifying key insights and knowledge gaps in Asian Mega-Deltas including the Bengal 

Basin. Current knowledge derives mainly from studies of ‘arsenic’ and is limited to 

observations from small, site-scale studies. Further, current conceptual models linking 

groundwater salinity to global change are based on computer models that are largely 

untested by empirical observations. These identified limitations in the existing 

knowledge base constrain the development of coherent policy responses in national and 

regional-scale planning. The principal finding from the literature review is a set of 

untested hypotheses surrounding the processes and pathways by which the salinization 

of coastal aquifers may occur through global change; these include: sea-level rise, storm-

surge inundation and intensive groundwater abstraction. Further, there remains 

considerable debate over the sources of observed salinity in coastal aquifers with some 

studies suggesting modern seawater whereas others suggest salinity originates from 

‘fossil’ groundwater associated with former marine transgressions during the Holocene 

that have yet to be flushed. This argument is supported by recent modelling that suggests 

that anisotropy in sedimentary sequences in the Bengal Basin and other Asian Mega-

Deltas makes the deep aquifers resilient to contamination from the vertical migration of 

modern seawater. Despite differences of opinion on processes and source of salinization, 

there is consensus that shallow aquifers in the coastal zone are particularly vulnerable to 

salinization. We conclude that many vital questions remained unanswered and that 

regional-scale research, rooted in empirical observations, is required to test and develop 

our understanding of the salinization of coastal groundwater resources in the Bengal 

Basin and other Mega-Deltas. These will then inform groundwater risks under changing 

global scenarios and scientifically informed policy making for ensuring UN SDGs No. 2, 6 

& 13.  
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