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IFIP – The International Federation for Information Processing

IFIP was founded in 1960 under the auspices of UNESCO, following the First
World Computer Congress held in Paris the previous year. An umbrella organi-
zation for societies working in information processing, IFIP’s aim is two-fold:
to support information processing within its member countries and to encourage
technology transfer to developing nations. As its mission statement clearly states,

IFIP’s mission is to be the leading, truly international, apolitical
organization which encourages and assists in the development, ex-
ploitation and application of information technology for the benefit
of all people.

IFIP is a non-profitmaking organization, run almost solely by 2500 volunteers. It
operates through a number of technical committees, which organize events and
publications. IFIP’s events range from an international congress to local seminars,
but the most important are:

• The IFIP World Computer Congress, held every second year;
• Open conferences;
• Working conferences.

The flagship event is the IFIP World Computer Congress, at which both invited
and contributed papers are presented. Contributed papers are rigorously refereed
and the rejection rate is high.

As with the Congress, participation in the open conferences is open to all and
papers may be invited or submitted. Again, submitted papers are stringently ref-
ereed.

The working conferences are structured differently. They are usually run by a
working group and attendance is small and by invitation only. Their purpose is
to create an atmosphere conducive to innovation and development. Refereeing is
also rigorous and papers are subjected to extensive group discussion.

Publications arising from IFIP events vary. The papers presented at the IFIP
World Computer Congress and at open conferences are published as conference
proceedings, while the results of the working conferences are often published as
collections of selected and edited papers.

Any national society whose primary activity is about information processing may
apply to become a full member of IFIP, although full membership is restricted to
one society per country. Full members are entitled to vote at the annual General
Assembly, National societies preferring a less committed involvement may apply
for associate or corresponding membership. Associate members enjoy the same
benefits as full members, but without voting rights. Corresponding members are
not represented in IFIP bodies. Affiliated membership is open to non-national
societies, and individual and honorary membership schemes are also offered.
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Preface

1 ISESS – The Conference

1.1 IFIP WG 5.11 and ISESS

The International Symposium on Environmental Software Systems (ISESS) is
one of several overlapping forums discussing issues of Environmental Informa-
tion Systems, Environmental Decision Support Systems, Environmental Soft-
ware Systems, Environmental Informatics, Eco-Informatics or Enviromatics –
whichever of the terms you prefer, at a certain time of day.

ISESS was founded by Gerald Schimak and Ralf Denzer in 1995, with great
support from the German Informatics Society Working Group 4.6 “Computer
Science for Environmental Protection” and the International Federation for In-
formation Processing (IFIP) Working Group 5.11 “Computers and Environ-
ment”.

As with many things, ISESS started over a couple of drinks (how else, for
a German), when a visiting friend, David Russell from Pennsylvania State Uni-
versity issued an invitation to organize some sort of workshop or conference at
his campus. Ralf Denzer stated: “When we prepared for the first ISESS at Penn
State, it was at best a shot in the dark, although I am prepared to swear every
oath that neither the Pink Panther nor Inspector Clouseau had any part of the
plot.”

The symposium has been held in a number of countries since: the United
States, Canada, Austria, New Zealand, Switzerland, Portugal, the Czech Repub-
lic, Spain, Italy; in some years, joint sessions were held in conjunction with the
biannual meeting of iEMSs (International Environmental Modelling and Soft-
ware Society). ISESS is an official IFIP event which is directly supported by
WG 5.11.

The WG itself was led by Giorgio Guariso (1991-1999), Ralf Denzer (1999-
2005) and Dave Swayne (2005-2011). Since 2011 it has been in the hands of
Gerald Schimak. Several individuals have served as vice-chairs respectively as
secretaries of the WG and many members of the WG have been active supporters
for a long time without holding an official position and whom we would like to
express our thanks herewith.

1.2 The Why

As we can all feel in our personal and daily life the state of our environment is
changing rapidly. Whatever we are going to invent, produce or market has effects
or impacts on our environment or our physical health, positively or negatively.
Sometimes it’s like a vicious circle.

For more than two decades ISESS has brought together researchers deal-
ing with environmental challenges and tried to provide solutions using forward-
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looking and leading-edge IT technology. Climate change has been in every mouth
and the impacts can be seen again and most recently after the huge and unex-
pected flooding in Europe this summer. A flooding counted even more disastrous
compared to the 100-years flooding in 2002 in Europe. This example stands as
only one of the drivers to improve our knowledge on the content side as well as
on the technology side to allow a better preparedness and mitigation of events.

As the challenges and problems are known ever since, the dynamics and
impacts on each individual, the communication and information tools and the
computational paradigms have changed more drastically than ever expected.

ISESS 2013 clues together researchers and users to overcome this manifold
of technology changes and dynamics by using their best knowledge to improve
for the society:

• the usage and understanding of environmental data and information;
• the openness of data: e.g. to open up data for third parties (starting up open
data initiatives);

• the usability of new ICT technology: i.e. examine the usability of new tech-
nology for a broader communication of environmental, health, emergency or
crises information (e.g. APPs for smartphones);

• monitoring leading edge technology for future internet applications
• obeying the outreach into other closely related domains like emergency or
crises and disaster management;

• collaboration with decision makers in policy, legislation, authorities, emer-
gency organizations.

Thus, the need for a conference like ISESS has been unbroken since 1995. We
are looking forward to many follow-up workshops and conferences.

1.3 Fostering Sharing Environmental Information in EU - SEIS

The EU’s Shared Environmental Information System (SEIS) sets out seven prin-
ciples for better management of environmental data and information, which al-
ready guide the actions of the EU Member States, the European Commission
(EC) and the European Environment Agency (EEA). The principles establish
that shared environmental information should be:

• managed as close as possible to its source;
• collected once and shared with others for many purposes;
• readily available to easily fulfil reporting obligations;
• readily accessible to end-users at all levels for the design of new policies;
• accessible to enable comparisons of the environment at the appropriate ge-
ographic scale;

• fully available to the general public, to enable citizen participation;
• supported through common, free and open software standards.

The Digital Agenda for Europe (DAE)1 initiative supports the SEIS principle
aiming to generate information sharing through common, free, open source soft-

1 http://ec.europa.eu/digital-agenda/
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ware. For example, an EU legal framework for licensing open source software
now exists (ISA EUPL2) and governments are increasingly keen to develop its
use. Actions under the DAE are creating a safer and better-performing digital
environment, improving access conditions and interoperability and stimulating
the growth of cross-border eGovernment services. The open source and open
data movement offers significant opportunities for further developing the SEIS
but more open-source empowered applications ensuring compatibility across EU
member states will be needed for managing and sharing environmental informa-
tion.

The EC outlines six priority areas (SWD(2013) 18 final) to bring the most
value added to SEIS in the short to medium term:

1. Assessing the current capacities within the EU member states to meet the
necessary information and data quality criteria required at the EU and in-
ternational level with the full involvement of the EEA;

2. Streamlining EU reporting requirements towards fully on-line reporting;
3. Piloting the development of Structured Implementation and Information

Frameworks (SIIFs)3 for selected thematic areas, linking these location-based
information systems to EU level eReporting systems in order to make re-
ported information usable in various contexts and at different geographic
scales;

4. Improving public access to environment information while contributing to –
and benefitting from – the EU Open Data strategy (COM (2011)882). The
recently adopted Commission report (COM (2012)774) on the implementa-
tion of the Public Access to Environmental Information Directive 2003/4/EC
outlines the improvements and the challenges related to the public access to
information;

5. Improving participation of the public in the collection and dissemination of
environment data and information, through further improvements under the
DAE and the EU eGovernment Action Plan (COM (2010)743) of eEnviron-
ment services and flexible on-line communication and information systems;

6. Assessing, with the assistance of the EEA, the implementation of the Infras-
tructure for Spatial Information in Europe Directive (INSPIRE) provides
the framework for a distributed network of databases, linked by common
standards and protocols to ensure compatibility and inter-operability. It al-
ready sets out much of the core architecture for SEIS, i.e. by ensuring that
electronic data content and services at national and regional levels are im-
plemented in accordance with common standards, are easily accessible, and
can be combined across administrative borders.

2 http://joinup.ec.europa.eu/software/page/eupl/introduction-eupl-licence
3 A SIIF would aim, together with the range of SEIS initiatives, to help Member
States set up transparent information systems that make this information accessible
online. For example, one would be able to identify on a map abstraction points,
source protection zones, treatment plants and distribution networks and have links
to related information such as leakage reduction programmes.
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From a longer-term point of view, we could foresee SEIS being the conduit
towards a system of reporting / monitoring, (partly) driven by the reduction
of administrative burden that modern ICT facilitates. It could be the struc-
ture around which the “knowledge-base” underpinning the environment is con-
structed. In addition, SEIS could finally provide a platform open to those beyond
the policy domain – e.g. scientists, academicians, economists, researchers, and
citizens – providing a neutral interface between environment policy-making and
the fundamental information that should underpin it and vice versa.

1.4 What the Future Might Behold?

ISESS also wants to be a privileged outpost to spot future trends in environ-
mental software systems and to discuss such developments among the researchers
and the institutions who could put the new developments at the service of the
citizens and the community. In the past few years we have witnessed the amaz-
ing growth of social networks, as of today more than one seventh of the world
population has some sort of social profile on the Internet. There is a growing
interest in exploring how this information infrastructure can be exploited to
provide useful outcomes, in the so called “social computation” research area.
Examples range from digitising ancient textbooks to collaborative translation
of texts, but the lowest common denominator are the distribution of complex
tasks in smaller, much easier chunks, to a huge number of people, and rewarding
their efforts thanks to different strategies, from simple monetary compensation
to social rewards (reputation), to entertainment (the so-called “gamification” of
social computation tasks).

As researchers in environmental software systems our antennae are raised and
we are looking forward to new applications of social computing to the environ-
mental domain. The most obvious applications are in the area of “crowdsensing”
(people as sensors), where qualitative and quantitative environmental data can
be collected at low cost by a large number of human sensors, and also in the area
of “crowdsourcing”, where collective human behavior is driven by appropriate
information channeled through the social networks.

We hope that ISESS will be a fertile ground for the development of innovative
and effective software systems that will help us to close the loop: information
from the people, and information to the people, for a better environment.

2 ISESS Framework

2.1 Predecessors of ISESS 2013

The first and second proceedings of the International Symposium on Environ-
mental Software Systems (ISESS 1995 and ISESS 1997) were published and
printed under official IFIP Chapman&Hall:

• R. Denzer, D. Russell, G. Schimak (eds.), Environmental Software Systems,
Chapman & Hall, 1996, ISBN 0 412 73730 2.
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• R. Denzer, D.A. Swayne, G. Schimak (eds.), Environmental Software Sys-
tems Vol. 2, Chapman & Hall, 1998, ISBN 0 412 81740 3.

• Then IFIP changed publisher and the third proceedings of ISESS 1999 was
published and printed under official IFIP publisher Kluwer:

• R. Denzer, D.A. Swayne, M. Purvis, G. Schimak (eds.), Environmental Soft-
ware Systems Vol. 3 - Environmental Information and Environmental Deci-
sion Support, Kluwer Academic Publishers, 2000, ISBN 0 7923 7832 6.

• The fourth and fifth proceedings of ISESS 2001 and ISESS 2003 were pub-
lished and printed by organizers of symposium themselves under IFIP ISBN:

• D.A. Swayne, R. Denzer, G. Schimak (eds.), Environmental Software Sys-
tems Vol. 4 - Environmental Information and Indicators, International Fed-
eration for Information Processing, 2001, ISBN 3 901882 14 6.

• G. Schimak, D.A. Swayne, N.T. Quinn, R. Denzer (eds.), Environmental
Software Systems Vol. 5 - Environmental Knowledge and Information Sys-
tems, International Federation for Information Processing, 2003, ISBN 3
901882 16 2.

In a similar way the sixth and seventh proceedings of ISESS 2005 and ISESS
2007 were published but this time on CD and USB-Stick under IFIP ISBN:

• D.A. Swayne, T. Jakeman (eds.), Environmental Software Systems, Vol. 6
- Environmental Risk Assessment Systems, International Federation for In-
formation Processing, 2005, IFIP ISBN 3-901882-21-9.

• D.A. Swayne, J. Hřeb́ıček (eds.), Environmental Software Systems, Vol. 7 -
Dimensions of Environmental Informatics, International Federation for In-
formation Processing, 2007, IFIP ISBN: 978-3-901882-22-7.

The eighth proceedings of ISESS 2009 were published again on USB-Stick, but
not under IFIP ISBN:

• D.A. Swayne, R. Soncini-Sessa (eds.), Environmental Software Systems, Vol.
8, 2009, C.R.L.E University of Guelph ISBN: 978-3-901882-364.

Since 2011 we are following the IFIP Advances in Information and Commu-
nication Technology (AICT) publishing procedure which is done in conjunction
with Springer. The proceedings of ISESS 2011 have been published:

• J. Hřeb́ıček, G. Schimak, R. Denzer (eds.), Environmental Software Systems.
Vol. 9 – Frameworks of eEnvrionment. 2011; ISBN 978-3-642-22284-9; ISSN
1868-4238; IFIP AICT 359.

2.2 Collaboration with IFIP and Springer

Since 2011, the editors of these proceedings have decided to use the IFIP pub-
lishing channel which is Springer and to publish ISESS 2013 proceedings elec-
tronically (as a CD) in the IFIP Advances in Information and Communication
Technology (AICT) series.
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The IFIP AICT series publishes state-of-the-art results in science and of in-
formation and communication technologies. The scope of the series includes:
foundations of computer science; software theory and practice; education; com-
puter applications in technology; communication systems; systems modeling and
optimization; information systems; computers and society; computer systems
technology; security; artificial intelligence; and human-computer interaction.

The principal aim of the IFIP AICT series is to encourag education and the
dissemination and exchange of information about all aspects of computing.

Merging knowledge and interests of members of WG 5.11 “Computers and
Environment” and the ISESS 2013 conference dedicated to information exchange
among scientists and businesses involved in the development and use of envi-
ronmental informatics for the delivery of future oriented solutions and applied
research results in Europe and worldwide.

Therefore the conference focuses specifically on the following topics:

• Environmental Application in the scope of the Future Internet
• Smart and mobile devices used for Environmental Applications
• Linked Open Data – fostering Environmental Services
• Information Tools for Global Environmental Assessment
• Environmental Applications in Risk & Crises Management
• SEIS as a part of the 7th Environment Action Programme of EU
• Human Interaction and Human factors driving future EIS/EDSS develop-
ments

The ISESS 2013 is the meeting place for experts on leading edge technologies,
and it aims to foster the standardization and integration of environmental data
and information flows, which are essential pre-requirements for managing our
natural resources in a framework of sustainable development.

The ISESS 2013 is open to governmental institutions, international and in-
tergovernmental organisations, environmental agencies and networks, scientists,
academicians, politicians, businesses, public administration and decision makers
in the field of environmental information, experts from ICT industry, specialists
of theoretical and applied informatics, consultants, students, and the concerned
public.

The editors hope that you experience new knowledge and ideas when reading
the IFIP AICT proceedings of ISESS 2013 and its web, where you can meet
reviewed contributions of authors and experts on leading edge ICT technologies
for environment of the above mentioned topics.

3 Word of IFIP WG 5.11 Chairman

ISESS 2013, which we all hope will be as fruitful as its predecessors, is organised
under the umbrella of IFIP and represents itself the IFIP WG 5.11 “Computers
and Environment”.

The vision and mission of the WG 5.11 was predominantly to foster the im-
proved application of Information Technology in environmental research, moni-
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toring, assessment, management, and policy. This is still valid but over the last
years the picture has slightly changed and new challenges have popped up.

Challenges, stemming from requirements realizing a Single Information Space
for Environment (SISE) and Shared Environmental Information System (SEIS)
or when setting up the Strategies for the Digital Agenda for Europe, are asking
for new services, new collaboration strategies in decision making and information
exchange cross-border. This is not only valid for Europe but also applicable
worldwide, if we consider the ICT needs in Copernicus (earlier GMES) or GEOSS
in ICT and Future Internet development.

Beside that, within the last two years we recognized a tremendous technology
jump in the usage of mobile devices in our domain. Mobile devices, sensitive
in many directions are on the market; e.g. devices suitable to record or sense
personal exposure information valuable for health protection, as well as to report
environmental issues or deliver support in emergency or crises situations. The
mass on information is increasing faster than ever.

Thus my personal vision and hopefully also the one of IFIP WG 5.11 for the
future is, in order to achieve our mission mentioned above:

• To provide and broaden our platform / forum amongst and between ICT
and Environmental professionals.

• Perform knowledge-centric conferences worldwide to exchange information
about state-of-the-art technology and prepare the ground for the future.

• Provide expert advice to government, multinational organizations and in-
dustry.

• Provide strategy and policy makers with intuitive ICT concepts and solu-
tions.

A permanent review and update of the ISESS membership list is a quality indi-
cation for allowing high level expertise in our domain and up-to-date knowledge
provision to our audience.

3.1 Acknowledgements
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which has organized this conference in Austria,

• the Masaryk University, its Institute of Biostatistics and Analyses,
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• the company Czech Software First and Mrs. Radka Novotná for their ad-
ministrative support and Miroslav Kubásek, Jǐŕı Kalina and Jakub Gregor
- the conference web administration and editorial team for their enormous
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Gerald Schimak

Miroslav Kubásek
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Mauno Rönkkö, Markus Stocker, Markku Huttunen,
Ville Kotovirta, and Mikko Kolehmainen

Modelling of Environmental Risk Management under Information
Asymmetry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391
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