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Foreword

During the past decades, the international public opinion is communed and concerned, with an increasing
frequency, about disasters triggered by natural phenomena and technological accidents. Consecutive floods
and extreme weather phenomena, climatic changes, earthquakes, tsunamis, landslides and other phenomena
manifested around the planet with intense geotectonic effects, give the impression of a gradually accelerating
procedure of changes on the earths’ surface.
At the same time, technological disasters occur with an increasing frequency during the last years, triggered
by human activities and inappropriate management of technological elements, such as transportation accidents, waste and toxic substances contaminations, explosions, biological pollution, urban and forest fires etc.
Taking into account that in the immediate future, the above mentioned disasters will represent the primary
concern of countries and administrative authorities, many scientists have been orientated towards the systematic research of the phenomena with impressive results. However, at the same time it is observed that the
“know-how” is accumulating in research centers rather than being distributed to the statutory authorities or
to the broader social groups. As a result, the response is not as effective as it should be and the consequences
unfortunately are increasing.
The content of the present book aims to cover the gaps that exist in a series of disaster management topics.
The information techniques for the new pioneer practices of natural and technological disaster management
through novel management models and actions have the primary role.
For the information of the authorities and groups of population, the use of modern internet technologies
that can transfer directly new scientific knowledge and information on potential natural hazards that may
trigger disasters and emergencies, is determinant.
An important sector that is presented in this book, is that of the distant education ability of broader groups
of population that can be trained in a variety of subjects easily, quickly and with low cost.
I am certain that this book investigates an interesting field of natural and technological disaster management and contributes to the reduction of the consequences caused by disasters in a global scale.
Efthymios Lekkas
National and Kapodistrian University of Athens, Greece
Efthimios Lekkas is a professor of Dynamic, Tectonic and Applied Geology at the National and Kapodistrian University of Athens. His main research field is the management of Natural and Technological Disasters and their environmental
consequences. He teaches Disaster Management at the National and Kapodistrian University of Athens, while he has been a
guest lecturer in several universities around the world. He has published the following books: “Geology and Environment”,
“Natural and Technological Disasters”, “Principles and applications of Emergency planning for the management of Natural
and Technological Hazards”, “Earthquake Geodynamics”, “Natural Disasters, Learn and Protect”. He has participated in
field trips in countries affected by large-scale natural and technological disasters such as Japan, Taiwan, Central America,
Egypt, India, Italy, Turkey, Algeria, Indonesia, Iraq, Thailand, Sri Lanka, Pakistan and China, and he has published a number
of journal articles in peer-reviewed journals. Finally, he is leading an e-learning course of the University of Athens entitled
“Natural and Technological Disaster Management”.
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Preface

During the last decades the number of losses caused by natural and man-made disasters has increased.
Evidently, humans are not always capable of avoiding extreme natural phenomena, technological accidents, or terrorist attacks. There is a need to prepare and plan in advance actions in response to these
events in order to support sustainable livelihood by protecting lives, property and the environment. In turn,
various disaster management bodies (FEMA, EMA, European Civil Protection, etc) involving authorities at a local, national and international level have been formed to mitigate, prepare for, respond to and
recover from such disasters. There are also collaborative research institutes, scientific laboratories and
other non-profit organizations studying natural phenomena yet most importantly, the response processes
as to advance the disaster management discipline, its practice and application as a whole.
Disaster management is a dynamic and fluid area, which requires the involvement of expertise from
different authorities and organizations. It mainly consists of expert individuals and teams from the civil
protection, police, fire and rescue services, health and ambulance services, engineering sector, utility
companies, local authorities, central government, relief bodies armed forces, monitoring, research and
observatory centers. Bringing in expertise from different parties is essential and critical, as these will
assist in managing emergency situations in a more informed and holistic approach. Apparently, this
type of collaboration bring together the intellectual and physical resources so as to enable the conceptualization, production, utilization and application of disaster management strategies including critical
infrastructures, relevant ICT resources, response plans, policies, risk management techniques, recovery
and contingency plans.
ICT developments over the last four decades have facilitated organizations with numerous collaborative tools to support various levels of enquiries within the field of application. In particular, the use
of advanced distributed technologies has evolved over the years such as to accommodate and advance
collaborative endeavors between interested parties (including disaster management stakeholders) scattered across the world. Such utilization of distributed data and resources related to ICT developments –
including but not limited to early warning systems and alerting technologies, data mining and advanced
decision support systems, data visualization techniques, data and system integration frameworks, next
generation collaborative technologies and Web 2.0, service oriented approaches, and grid technologies
– should be further aligned for the purpose of augmenting the effectiveness and efficiency of disaster
management and risk reduction approaches towards sustainable developments and livelihood.

xix

The PurPose of The Book
The primary goal of this book is to demonstrate how strategies and state-of-the-art ICT have and/or
could be applied so as to serve as a vehicle to advance disaster management approaches, decisions and
practices. The achievement of such a goal implies the contribution from various practitioners, scholars
in the area and researchers from other disciplines who are willing to offer their expertise and skills in
advancing disaster management discipline both as theory and practice.
It aims to provide both conceptual and practical guidance to disaster management stakeholders
including ICT and senior managers from relevant organizations. It will help assist in identifying and
developing effective and efficient approaches, mechanisms, and systems using emerging technologies
to support their effective operation. Specifically, the book aims to build a network of excellence in effectively and efficiently managing advanced strategies and next generation distributed and collaborative
ICT for disaster management stakeholders to advance their current practices and approaches. This is
achieved by introducing both technical and non-technical details of strategies and ICT demonstrating
their application and their potential utilization to the disaster management sector. It also prompts revisiting current approaches and further develops the area for best practice so as to cope with emerging
and unforeseen threats.
The book has collected together the vast experience of many leaders demonstrating past and current
methods, tools and practices employed for disaster management purposes. As such, the book claims
to be a definitive state-of-the-art collection and to prompt the future direction for disaster managers to
identify applicable theories and practices in order to mitigate, prepare for, respond to and recover from
various foreseen and/or unforeseen disasters.

Who should read The Book?
The content of the book reflects the interests of a broad audience as it offers state-of-the-art information and references for work undertaken in the challenging area of utilizing cutting edge distributed
and collaborative ICT to advance disaster management as a discipline to cope with current and future
unforeseen threats.
The projected audience ranges from those currently engaged to those interested in joining collaborative
work in the field of disaster management utilizing applicable ICT. In particular, audiences currently working in or are interested in joining interdisciplinary, multidisciplinary and transdisciplinary collaborative
disaster management related advancements are the primary focus in this book. Specifically, audiences
who are: (1) researchers in the areas of disaster management, emerging technologies and collaborative
ICT; (2) managers and practitioners in the local authorities, research institutes and scientific centers and
the industry; (3) academics, instructors, researchers and students in colleges and universities.
The book can be used as a source for leading edge literature review in the area of emerging and applicable ICT and disaster management, documenting the latest developments in the academia, government
and business sectors. It serves as a guide between relevant bodies from different countries providing lessons learnt and paradigms of good practices worldwide. It can also be used as a library reference. Most
importantly, specialist training providers, colleges and universities (having relevant courses) could use
it as a course supplement. Finally, the book serves as a source of reference material and as a source of
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ideas for further research and development activities for academics and researchers in the field. Similarly,
it serves as a valuable source for researchers willing to join in relevant collaborative works.
The potential impact of this book is to educate, sustain or even enable the formation of communities and teams (like research teams, charities, voluntary bodies, etc) as to support interdisciplinary and
collaborative multidisciplinary research and practices towards an effective and efficient protection of
human lives, property and the environment.

organizaTion of The Book
Seventeen self-contained chapters, each authored by experts in the field, are included in this book. The
book is organized into three sections according to the thematic topic of each chapter. Thus, it is quite
possible that a paper in one section may also address issues covered in other sections. However, the
following three sections reflect most of the topics sought in the initial call for chapters.
The first section, Section 1: Current Approaches in Disaster Management includes six chapters.
This section introduces concepts and principles of disaster management and ICT, such as systemic approaches to managing disasters, rapid onset natural disasters and disaster informatics. These cover past
and recent methods and techniques for ICT based decision-making in disaster management. In addition,
some chapters present scenarios and approaches related to the role of education, training and media in
disaster reduction. As such, they underpin future development and implementation of relevant approaches.
The second section, Section 2: Advanced Collaborative Technologies for Disaster Management
includes six chapters. This section is concerned with the use of various collaborative Information and
Communication Technologies (ICT), such as Early Warning Systems, Alerting Technologies, Web 2.0
innovations, Second Life® and simulation, which aim to advance disaster management processes and
risk reduction.
The last section, Section 3: Next Generation Approaches and Distributed Frameworks for Disaster
Management includes five chapters. This section goes beyond and builds upon current theory and
practice, providing visionary and applicable directions on how next generation technologies – based on
current state-of-the-art service oriented and grid computing frameworks – could be used in the future to
the benefit threat detection, disaster management and risk reduction.
A brief introduction to each of the chapters follows.
In Chapter 1, A Systemic Approach to Managing Natural Disasters, J. Santos-Reyes, and A. N. Beard
present a Systemic Disaster Management System, that is able to be used proactively, as well as reactively,
as a means to manage disasters in a more effective manner.
In Chapter 2, ICT Approaches in Disaster Management: Public Awareness, Education and Training,
Community Resilience in India, S. Kuppuswamy discusses the important role that ICT plays in the public
awareness, education, training and preparedness for disasters. This takes place via the presentation of
various ICT approaches and initiatives taken in the coastal districts of Tamilnadu.
In Chapter 3, Multimedia Educational Application for Risk Reduction, A. Iztúriz, Y. Barrientos, M. A.
González, L. Rivas, M. V. de Bezada and S. Ruíz focus on the application of modern ICT in the learning
process, in order to enhance a preventive culture in disaster risk reduction. In particular, they use cognitive learning theories and existing software to create a multimedia version of a boardgame promoting
and sensitizing school community members to different urban and rural areas.

