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Preface

The proceedings of the TIEMS Oslo Conference is realised under joint effort of TIEMS
International and TIEMS Norwegian members. In such a way TIEMS stays strongly on its
main mission to bring both scientific findings and practical experience from global level to
local emergency management communities. The Proceedings is published electronically,
contains full papers, presentations and posters and it is organised through menu-designed
user interface. The papers, presentations and posters are organised by topics and were
reviewed by TIEMS International Scientific Committee. Presentations containing
animations are also presented as macro enabled shows in a separate folder. Two papers
and one poster are presented only by their abstracts. Most papers submitted for the
presentation at the conference were accepted as those papers were of high standard. The
authors and co-authors of the papers were from various universities and professional
organisations related to disaster risk reduction.

We believe that the subject matter - particularly the research findings of the research
papers will be highly useful to the DRR policy makers, academicians, practitioners,
professionals, students and all others who have interest in this field. Lively presentations
by the presenters, active participation of the participants and interaction during the
presentation at various thematic sessions have added additional value for the grand
success of the conference. The qualities of the papers of the conference are invaluable
assets indeed. The future steps of all the participants of the conference and other
stakeholders should be to implement the lessons and outcomes of the great event to
reduce the risk of disasters for the benefit of humanity. We can claim that this conference
is a landmark and has thus greatly contributed in the field of DRR.

We are very proud that the Conference attracted many researchers and practitioners from
different countries worldwide covering diverse topics and problems in the field of "Space
Weather and Challenges for Modern Society".

The Editors of the proceedings would like to thank the members of the TIEMS International
Scientific Committee for their assistance in reviewing the abstracts and full papers. Special
thanks goes to the authors without whom the conference would not have been successful.

The Editors
Oslo, Norway
October 2012



Foreword from TIEMS President

TIEMS is a Global Forum for Education, Certification and Policy in Emergency and
Disaster Management and is dedicated to developing and bringing the benefits of modern
emergency management tools and techniques and best practice to society for a safer
world, through exchanging information of the use of innovative methods, technologies and
operations to improve society’s ability to avoid, mitigate, respond to and recover from
natural and technological disasters. TIEMS provides a platform for all stakeholders within
the global emergency and disaster management community to meet and network, learn
about technologies and operational methods, and exchange experience on best practice,
and influence policy makers worldwide to improve global cooperation and establish global
standards within emergency and disaster management.

TIEMS Oslo Conference 2012 focuses on space weather, potential consequences and
how to protect critical infrastructure. The conference theme is “Space Weather and
Challenges for Modern Society”. It is expected that 2012 — 2013 will be years with high
solar activity. This can trigger larger solar storms which can generate disturbance on earth.
Eruptions on the sun can trigger geomagnetic induced currents (GIC), enhanced UV and
X-ray from solar flares can disturb our atmosphere, and high-energy particles can damage
satellites. Thus, solar storms can affect the normal operations on specific industrial
operations and critical infrastructure that our society depends on (e.g. power grids, oil
industry, telecom, navigation systems, etc). The conference focuses on increasing the
general knowledge of solar storms, space weather, GIC, etc.,, and the possible
consequences for different industries and critical infrastructure, and look into reasonable
means of protection, and consider possible early warning solutions.

| am very pleased to welcome some of the world’s best experts on space weather to the
Oslo conference, where the program comprises 37 keynote lectures and 18 poster
presenters as well as welcome speeches from representatives of the Norwegian sponsors
and supporters of the conference; Norwegian Water Resources and Energy Directorate,
Statnett and Norwegian Space Centre. Their representatives will outline their organizations
role in the Norwegian society concerning space weather threats to modern society.
Participants from 19 countries will take part and address how global cooperation can
enhance the space weather science and our ability to understand and monitor space
weather and also protect critical infrastructure from breakdown due to space weather. A
former Norwegian Minister of Justice and Police will also address a politician’s reflections
on “How to think about the unthinkable without losing your mind” as an introduction to a
press conference, where we have invited media to come and listen and ask their
questions. It is very important that we can have the media representatives present and to
convey facts and figures about this threat to the public.

The conference itself is the results of 1 year’s planning and work to decide on and invite
the right experts, make up the program and prepare all practical details of the conference.
This would not have been possible without the valuable help of the members of the
International Program Committee and generous sponsorship and support from their
organizations and staff:

e Norwegian Water Resources and Energy Directorate — Roger Steen, Nikoline

Gjerstad and Petter Reed
e Statnett of Norway - Alf Olaussen
e The Norwegian Space Centre — Pal Brekke



e The Swedish Institute of Space Physics — Peter Wintoft
e Finnish Meteorological Institute — Risto Pirjola
e Danish Meteorological Institute — Peter Stauning

The TIEMS editors, Snjezana Knezic and Meen Chhetri, have reviewed all papers and put
together the proceedings, which contains all valuable keynotes and posters of the
conference. These proceedings comprise an important contribution to the understanding of
space weather and how to protect critical infrastructure to avoid any disastrous
consequences of space weather. | am on behalf of TIEMS very thankful to the
organizations and persons above, who have contributed significantly to the success of the
conference. | also like to thank Journal of Space Weather and Space Climate and its chief
editors, Anna Belehaki and Jean Lilensten, who are inviting all presenters at the Oslo
conference to submit their papers for peer review for a special edition of the journal.

| welcome all participants to TIEMS Oslo Conference 22 — 24 October 2012.
Oslo 14™ October 2012

K. Harald Drager, TIEMS President
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Greetings from the International Program Committee

Dear Speakers and Participants,

It is our great pleasure to welcome you all to the capital of Norway, Oslo, and to the
conference on “Space Weather and Challenges for Modern Society”!

On behalf of the International Program Committee | am very pleased that we have
managed to attract so many of the world’s leading experts on the topics of space weather
and critical infrastructure protection. As organizers and program committee members, we
have spared no effort to assemble an exciting, advanced, and balanced program, where
you can listen to high quality lectures on a topic which is probably not yet very well known
by stakeholders with responsibilities to protect our infrastructures. This conference will
hopefully broaden the awareness of this potential threat to our complex technological
societies.

We hope all lecturers and participants use the opportunity, during the many coffee breaks
and poster sessions, to discuss how to reduce the vulnerability of today’s infrastructures,
and also focus on how to avoid introducing new vulnerabilities in technologies of tomorrow.

Aside from giving you this cutting-edge research and best practice from different parts of
the world, our conference offers an unparalleled venue for establishing new contacts,
renewing professional relationships, for networking, and for remaining up-to-date of what is
happening in the field of protecting vital functions from threats from space.

Our host city, Oslo, is an undiscovered jewel and a wonderful location for this conference.
If we are really lucky we may experience Northern Lights even in the capital area. We are
also very pleased that the city of Oslo has decided to invite all participants for a Reception
in the wonderful City Hall. We recommend that you use the opportunity to see the city.

We look forward to enjoying the pleasure of your company in Oslo.
Warmest regards,

The International Program Committee:

Pal Brekke, The Norwegian Space Centre, Norway, Chairman

Roger Steen, Norwegian Water Resources and Energy Directorate, Norway
Risto Pirjola, FMI, Finland & NRCan, Canada

Peter Wintoft, Swedish Institute of Space Physics, Sweden

Peter Stauning, Danish Meteorological Institute, Denmark

Alf Olaussen, Statnett, Norway

K. Harald Drager, TIEMS President, Program Organizer and Program Committee
Secretary
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