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Message from the Vice Chancellor, South Eastern University of Sri
Lanka

Frequency of occurrence of extreme natural events has
increased in the recent past due to climate change and
manmade scenarios mainly contributed by improper
handling and interaction with the natural environment.
The impacts due to such extreme natural events are
felt seriously by man, managers and Mother Nature.
In order to face, mitigate, manage and control such
extreme natural events, scientific approaches are
required with a multidisciplinary blend based mainly
on the geographical, meteorological, geological, technological and socio-
economic aspects. Prevention, mitigation and resilience to such extreme
events is now based on novel inputs from many different technologies.

International Roundtable on the ‘Impact of Extreme Natural Events: Science
and Technology for Mitigation (IRENE)’ collectively organized by Centre for
Science and Technology of the Non-aligned and Other Developing Countries
(NAM S&T Centre), National Science & Technology Commission
(NASTEC), Sri Lanka and the Research Centre-Technology for Disaster
Prevention, South Eastern University of Sri Lanka (RC-TDP, SEUSL) is a
timely platform that brings relevant professionals, policymakers and managers
to collectively discuss and elaborate on finding practical solutions to prevent,
minimize and mitigate such events.

| hope IRENE will be able to achieve its set objectives and come up with
workable and practical solutions to the issues on extreme natural events. | also
hope that network of professionals, policymakers and managers developed
through IRENE would benefit the mankind and the environment with the
outcomes achieved.

Professor Dr. M.M.M. Najim
Vice Chancellor
South Eastern University of Sri Lanka
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Message from the Chairman of the National Science and
Technology Commission of Sri Lanka

All  countries throughout the world are
experiencing heavy adverse impacts due to extreme
natural events in the recent times more frequently
than in the past, which result in disrupting public
life and damaging property as well as agricultural
produce. These extreme natural events are
attributed to climate change that we are
experiencing today. One of the Sustainable
Development Goals set out by the United Nations
that are to be achieved by 2030 also deals with climate change. A main target
identified under this goal is to strengthen resilience and adaptive capacity to
climate related hazards and natural disasters.

Therefore, this International Roundtable on Impact of extreme natural events:
Science and Technology for mitigation (IRENE 2017) will be very useful to
all our countries.

As the Chairman of the National Science and Technology Commission
(NASTEC), which is the Sri Lanka focal point for the Centre for Centre for
Science and Technology of the Non-Aligned and Other Developing Countries
(NAM S&T Centre), | am very happy to note that about 25 countries are
participating at this conference. Deliberations made at this conference will
help to improve our knowledge on the scientific and technological solutions
available in different countries to mitigate the disasters occurring due to
extreme natural events. Further, this will help to establish new links among
researchers working in this field which would result in collaborative research
and sharing knowledge.

| thank the Director General of the NAM S&T Centre, the Vice-Chancellor of
the South Eastern University of Sri Lanka (SEUSL) for providing all the
support for organizing this conference. Special thanks are due to the
Coordinator of IRENE2017 of the SEUSL for her untiring efforts.
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| thank the Director and the staff of NASTEC, Sri Lanka for their unstinted
efforts in making this event a success.

| sincerely hope that the outcome of this conference will be very useful in
mitigating the impacts of extreme natural events.

| wish this conference every success.

Prof. Dr. M.J.S. Wijeyaratne
Chairman

National Science and Technology Commission of Sri Lanka
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Message from the Director General of Centre for Science and
Technology of the Non-Aligned and other Developing Countries

It is a great pleasure for me that the Centre for
Science and Technology of the Non-Aligned and
other Developing Countries (NAM S&T Centre) is
organising this International Roundtable on
“Impacts of Extreme Natural Events: Science &
Technology for Mitigation (IRENE)” jointly with
the National Science & Technology Commission
(NASTEC) and the Research Centre-Technology
for Disaster Prevention, South Eastern University of

Sri Lanka.

Sri Lanka has been a distinguished scientific partner of the NAM S&T Centre
and a number of scientific activities have been organised by the Centre in the
country on topics of high relevance to developing countries such as Science
Policy, Small & Medium Enterprises, Rainwater Harvesting, Pesticides,
Herbal Medicine, Disaster Mitigation and Lightning Protection in partnership
with various Sri Lankan S&T institutions, each of which has visibly
contributed to the progress of Sri Lanka as well as many other developing
countries. Further, the NAM S&T Centre has the privilege of hosting two
meetings of the Bureau of its Governing Council in 2004 and 2010. It is also
a privilege to the Centre that Sri Lanka has recently been elected as one of the
Vice Presidents of the Centre.

Disaster management has an inter-disciplinary dimension with developments
in many fields of technology that helps in providing a variety of solutions to
mitigate human disasters caused by extreme natural events. Even though some
developed countries are extensively utilizing these technologies for disaster
management, this knowledge has still not adequately percolated to the
developing nations. In the present environment of escalating extreme natural
events, it is essential that nations make collective efforts in searching for
technical solutions to mitigate disasters, rather than acting individually. Since
geographically similar regions often encounter similar types of disasters,
sharing of technical experience of each country would save precious scarce
resources as well as time.
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In the IRENE, various stakeholders at national and international levels have
been brought together to share experience for generating a roadmap for
reducing the risk in real situations; sending across a message to the policy
makers, environmentalists and other related authorities on disaster
management on the need of a realistic, well-formulated action plan for risk
reduction in events occurring due to climate change; and possibly initiating an
international Joint Group to work out a common action plan with a primary
focus on NAM and other developing countries for practical risk reduction in
severe situations.

| wish a great success to the International Roundtable on IRENE.

Prof. Dr. Arun P. Kulshreshtha
Director General
NAM S&T Centre
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Message from the Coordinator/IRENE

The Research Centre - Technology for Disaster
Prevention, South Eastern University of Sri Lanka is
proud to be one of the organizers of the International
roundtable on the Impact of Extreme Natural Events:
Science and Technology for Mitigation (IRENE) in
2017.

The frequency of occurrence of extreme natural events
has increased in the recent past leading to several
disasters. IRENE 2017 will provide an opportunity for researchers, scientists,
experts, managers and policy makers to discuss, share the experiences and
Science and Technology of Migratory Measures taken in different situations
as well as to develop regional collaborations to work together for similar
problems in disaster management.

Organizing of IRENE 2017 would not be possible without the conscientious
efforts of many individuals. The meticulous reviewing process helped to select
the highest quality, relevant papers for the presentation at IRENE. | take this
opportunity to thank the service rendered by the reviewers during this process.

The success of IRENE is a result of untiring efforts and dedication of many
personnel. | take this opportunity to express my sincere gratitude to the Vice
Chancellor, South Eastern University of Sri Lanka, organizing committee and
the members of the Research Centre-Technology for Disaster Prevention for
their continuous support. I am very much grateful to the Director, National
Science and Technology Commission (NASTEC) and the staff of NASTEC
and the Director General, NAM S&T Centre and the staff of NAM S&T
Centre for their tremendous efforts to make this event a success. The support
given by the key note speaker, plenary speaker, chairpersons and authors are
also greatly appreciated.

It has been a great privilege for me to serve as the Coordinator of IRENE 2017
and | wish all the participants a fruitful and pleasant experience in IRENE
2017.

Dr. B.G.N. Sewwandi
Coordinator/IRENE 2017
South Eastern University of Sri Lanka
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Keynote Speech

Living with Extreme Natural Events: Avoiding Disaster

“There are no natural disasters. There are only
natural extreme events and human disasters.
The former is not within our control but the

latter is”

Time advancement, finer details of spatio-temporal
_ | event distribution and effectiveness of information
reaching the target public play a vital role in the forecasting of natural extreme
events to minimize human casualties. Thus, the R&D should focus on the
technological enhancement and improvisation of sensing and monitoring
devices, coordination & communication, prediction models and information
dissemination modes. However, even with the best forecasting techniques, one
can hardly prevent the property and socio-economic losses. The evacuation,
maintenance and resettlement of the affected public incur a heavy toll on the
government. Thus, it is the high time for the scientific community to give the
utmost prominence to focus on technologies that develop disaster--resilient
systems affordable to the mass public. These may come in various forms such
as amphibious housing structures, flood-proof town planning, smart tunnels,
retention-wall techniques, draught-resilient water supply, rainwater harvesting
etc. A collective effort at both national and regional level should be made in
this line, together with the support and collaboration from the international
frontiers, to optimize the scientific and technological developments.

Prof. Dr. Chandima Gomes
Professor of Electrical Engineering

Former Head/ Center for Electromagnetics and Lightning Protection (CELP),
Malaysia

Former Chief Adviser/ African Centres for Lightning and Electromagnetics
(ACLENEet)

Department of Electrical & Electronics Engineering
Universiti Putra Malaysia

Xix



Plenary Speech

Mitigating the Impact of Extreme Natural Events: Achieving Success in
Post Disaster Resettlements

Internal displacement is an inevitable consequence
of disasters, which is a key consideration in disaster
mitigation strategies. In the recent decades, disaster
induced internal displacements occur in greater
number across the world. Internal displacements
have extraordinarily diverse causes in different
situations. Indeed, external shocks such as extreme
natural events are major contributors to these
internal displacements. However, solely these
external shocks do not trigger displacements, but are extended to political
decisions that revoke the population’s choice to remain. This makes the
repatriation not feasible for the displaced people and becomes one of the key
reasons why governments assume the responsibility for resettlements.

Resettlement is a planned relocation of population with varying degrees of
assistance, which is one of key stages of any post-disaster recovery process.
Typically, resettlement schemes are constructed in large-scale, to
accommodate more houses, to achieve economies of scale, and for the ease of
management. These large-scale resettlement schemes have often been
developed among a host environment. Compared to new developments,
problems and predicaments are more in a condition where the new resettled
community and their host community co-exist and share resources of the
location.

Not all resettlements are successful. In fact, resettlement failures are not
uncommon and fall under two categories. Firstly, project related failures, such
as poor planning, implementation, coordination, and participation. Secondly,
outcome related failures, such as culturally inappropriate houses,
inappropriate materials and technology, and fail to meet needs and
expectations of the community. Further, lack of institutional coordination, lack
of planning and clear policy, inequitable distribution, corruption, inordinate
construction delays, and financial mismanagement are also contributing for
the shortcomings of resettlements. After all, these resettlements need to be
long term solutions, not short term remedies. Long term satisfaction of
disaster affected communities is a complex matter with so many
interconnected variables. Success of a disaster affected resettlement
programme not only depend on the expectations of the resettled communities,
but also that of the host communities. This dynamic relationship makes the
matter of long term satisfaction even more complex. To understand the
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complexity of this issue, detailed studies were conducted in Sri Lanka as it has
decades of experience in displacements and resettlements arising not only
from natural disasters, but also from development projects and armed
conflicts. More than 100 in depth interviews were conducted in five case study
areas along with a series of questionnaire surveys with sample sizes of more
than 385 of resettled families.

This particular study is an attempt to explain the nature of this complex
phenomena, in a bid to help relevant authorities to make informed decisions
on planning and implementing successful resettlement projects, based on a
series of studies conducted in Sri Lanka. Thematic analysis and Agent Based
Simulations were used to mimic and study the interaction between host and
resettled communities, as well as the interaction between the communities and
other agents such as infrastructure, buffer zones, etc.

Findings show that the precondition of the community, availability of
infrastructure according to the population increase, issues/ pushing factors in
the previous location are the factors affecting the communities at the initial
phase of resettlement. After the resettlement, legal issues in ownership,
climate adaptability and cultural appropriateness of the houses, livelihood,
availability and affordability of social and physical infrastructure are
determining the adaptability to the new environment. In the case of host
communities, availability of social and physical infrastructure, usage of the
land, community relationship, and the availability of the utilities are some of
the factors that creates the adaptability to the new environment. Sri Lankan
legislations and policies have already identified the responsibilities of the
parties, and processes for bringing up a better coordination among
communities. However, implementation agencies and institutional
arrangements have witnessed practical difficulties in implementing the
identified policies. These difficulties stem from classic disaster recovery
project characteristics such as emergent strategies, uncertainty, time urgency,
community vulnerability and stakeholder issues.

In conclusion, while resettlement projects play a major role in mitigating the
impact of natural extreme events, the success of such projects depend on an
array of complex interactions between the host community, displaced
community and the environment (both natural and the built environment).
Hence the policy makers should pay close attention to adopt a community
based approach in planning the implementing resettlement projects.

Dr. Kaushal Keraminiyage
Global Disaster Resilience Research Centre
University of Huddersfield, United Kingdom
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