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Chapter 1

A Systems Perspective of Conflict
Resolution in Water Resources
and Environmental Management

Keith W. Hipel, Liping Fang, Johannes Cullmann and Michele Bristow

Abstract The many contributions contained in this book regarding the theory and
practice of effectively addressing conflict in water resources and environmental
management are put into perspective in this chapter. More specifically, the con-
tents of cach of the subsequent fifteen chapters are categorized within four main
parts according to the systems methodology that is employed and the type of case
study to which it is applied. A metaphor called the “knowledge ladder™ is utilized
to explain how one can ascend a ladder from data for evaluation at the first rung,
to information for decision making at the second, to knowledge for management
at the third, and ultimately to wisdom for peace at the top rung at which conflict is
resolved. With respect to the type of application that is investigated, each chapter
is designated according to the highest rung reached in the knowledge ladder.
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Keywords Conflict resolution - International Conferences on Water Resources and
Environment Research (ICWRER) - Knowledge ladder + Systems thinking « Water
resources management

1.1 Overview of the International Conferences on Water
Resources and Environment Research ICWRER)

During the summer of 2013, extensive flooding took place within major river basin
systems in Europe. In early June of that year, the mighty Rhine River was starting
to overflow its banks in the German City of Koblenz, strategically situated at the
confluence of the Moselle and Rhine Rivers. The knife-shaped headland called the
“Deutsches Eck™ or “German Corner” cuts into these bodies of water at exactly the
point where the Moselle joins the Rhine on its long journey to the North Sea. This
historical spot is adorned with a spectacular statue of Kaiser Wilhelm I on horseback,
flags of Germany and its states, a park and walkways along the shoreline which
were threatened to be submerged. Opposite the Deutsches Eck, situated at the top of
a steep cliff on the east side of the Rhine River is the impenetrable Ehrenbreitstein
Fortress, keeping close guard over Koblenz and the important river navigation sys-
tem below. Barges and cruise ships plying the Rhine looked like small toy boats
from above. Koblenz is truly a fitting location in which to convene a first-class inter-
national conference dealing with water and the environment (Figs. 1.1 and 1.2).

Fig. 1.1 Deutsches Eck from the Ehrenbreitstein Fortress looking westwards to where the
Moselle River (background) joins the Rhine River (foreground) at Koblenz, June 2nd, 2013
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Fig. 1.2 Viewing eastwards across the flooding Rhine River at the Ehrenbreitstein Fortress, June
4th, 2013

From June 3rd to the 7th, 2013, a timely international meeting called “Water and
Environmental Dynamics: 6th International Conference on Water Resources and
Environment Research (ICWRER 2013)” was held in Koblenz at the Rhein Mosel
Halle located along the swiftly flowing Rhine River. About 350 people participated
in ICWRER 2013 from exactly 50 countries located in every continent except
Antarctica. After a reviewing process, a total of 438 papers were accepted for pres-
entation in Koblenz: 302 were orally delivered by authors while 136 were displayed
as posters. In attendance were world renowned scientific researchers, practition-
ers, government officials, students and consultants. At the Opening Ceremony,
Joachim Hofmann-Goéttig, Mayor of Koblenz, Blanca Jiménez Cisneros, Director
of the UNESCO Division of Water Sciences and Secretary of the International
Hydrological Program (IHP), State Secretary Michael Odenwald, Federal Ministry
of Transport, Building and Urban Development of Germany, Minister of State
Ulrike Hofken, Ministry for Economy, Transport, Agriculture and Viticulture of
the State of Rhineland-Palatinate, and Dr. Johannes Cullmann, Conference Chair,
and other officials warmly welcomed the conference attendees and stressed the
great import of topics to be addressed at the gathering. The conference banquet
was held at the imposing Electoral Palace, which was separated from the Rhine
River by a beautiful garden where tasty hors d’oeuvres and refreshing Moselle
wine were served prior to the main dinner in the ornate Palace at which two out-
standing international scientists were awarded the ICWRER Lifetime Achievement
Award: Professor Gerd H. Schmitz from the Dresden University of Technology and
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Professor Graeme Dandy from the University of Adelaide. Professor Kaoru Takara
from Kyoto University introduced the next ICWRER conference which he will host
in Kyoto, Japan’s cultural heartland, in the summer of 2016.

The succession of ICWRER conferences originated at the University of
Waterloo in 1993 with the conference entitled “Stochastic and Statistical Methods in
Hydrology and Environmental Engineering™ held in honor of the late Professor T.E.
Unny. Subsequent to this conference, papers that underwent a thorough reviewing
process were published by Kluwer in four edited books (Hipel 1994a, b; Hipel and
Fang 1994; Hipel et al. 1994). The next six conferences convened in Kyoto (1996),
Brisbane (1999), Dresden (2002), Adelaide (2008), Quebec City (2010) and Koblenz
(2013) all adopted the more encompassing title of ICWRER. As just mentioned, the
7th conference having the title of ICWRER will be hosted in Japan in 2016. All of
these highly successful conferences were attended by more than 300 attendees from
around the globe with the highest registration being about 800. A detailed history of
the ICWRER conferences is provided by Hipel et al. (2013a) in an introductory paper
to articles initially presented at ICWRER 2010 in Quebec City and subsequently pub-
lished in the Canadian Water Resources Journal. The authors of this current overview
chapter are members of the ICWRER Steering Committee chaired by K.W. Hipel.

As stated by Cullmann (2013) in the Foreword to the ICWRER 2013 conference
proceedings: “The ICWRER conference series provides an independent platform
for scientists in the fields of hydrology, environmental research, aquatic ecosystem
research [to present and discuss their work]. The focus of the 6th conference was set
on fostering an integrative understanding of water and the environment. It brought
together physical, biological, chemical, statistical, socioeconomic and technical
expertise to discuss solutions for transient environmental boundary conditions™. The
main categories of papers included in the conference proceedings consisting of 665
pages are climate change; hydrological extremes; management; modelling, methods
and mathematics: and sediments. In addition to the proceedings, two edited books
containing selected papers presented at ICWRER 2013 were published by Springer:
“Sediment Matters—The Challenges™, edited by Heininger and Cullmann (2015). as
well as “Conflict Resolution in Water Resources and Environmental Management™,
edited by Keith W. Hipel, Liping Fang, Johannes Cullmann and Michele Bristow, for
which this chapter constitutes the introduction and overview.

In order to proactively manage water resources challenges such as flooding in
Europe during 2013, an integrative and adaptive approach to water and environmen-
tal management is required which takes into consideration the value systems (Keeney
1992; Bristow et al. 2014) of affected stakeholders such as navigation, industrial,
agricultural, domestic, recreational and environmental interests (Hipel and Fang
2005: Hipel et al. 2008a, b, 2009, 2013b; International Joint Commission 2009; GWP
and INBO 2009; National Research Council 2004). Because these interest groups
view the problem and solutions thereof through different lenses. conflict is bound to
arise. Accordingly, conflict resolution is of great import in water and environmental
management in order to reach fair and sustainable resolutions. Moreover, the fact
that the fields of water resources and environmental management span both the soci-
etal realm, in which people and organizations interact, and the physical world which
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sustains all human activities, makes these conflicts particularly complex and challeng-
ing to solve. For instance, when large-scale water diversions take place across politi-
cal jurisdictions, conflicts may ensue among stakeholders within and across regions,
while the water transfers may cause severe damage to sensitive ecological systems
(Hipel et al. 2008b). Therefore, to arrive at realistic and fair resolutions. one must take
into account not only the economics and politics of the situation but also the water
quantity and quality changes that may occur within the altered hydrological system as
well as the ecosystems contained therein. When the effects of climate change, and the
closely connected activities of energy production and usage are also considered, the
complexity of the problem becomes even greater and messier.

The objective of this edited book is to present some of the latest ideas in con-
flict resolution in water resources and environmental management by scientists
and engineers who originally presented their research on this topic at ICWRER
2013 and subsequently submitted their expanded papers for review and possible
publication in this book. The purpose of this overview chapter is to put into per-
spective the range of interesting papers published on this topic in the upcoming
chapters. In the next section, the main research contributions contained in the
chapters are highlighted, while in Sect. 1.3 the research is compared according to
research themes and application areas. Finally, Sect. 1.4 provides valuable insights
and guidance for continued research.

1.2 Research Contributions

Shortly after the completion of ICWRER 2013, an announcement was posted on
the conference website in which authors who participated in the conference were
given the opportunity to submit high quality papers falling under the theme of this
edited volume for possible publication. The response to this solicitation of papers
was very good and each paper that was received underwent a thorough reviewing
process. In fact, the time taken o review the papers and subsequently revise them,
usually twice per paper, was just over one year. Ultimately. fifteen papers were
accepted for publication as chapters in this book.

The goal of this section is to outline the rich range of contributions contained in
the papers appearing in this volume as summarized in Table 1.1. As can be seen in
this table. the fifteen accepted papers are listed in the left column as Chaps. 2-16
in the edited book. The second column from the left provides the names of the
authors of the chapters. The two columns on the right in Table 1.1 contain a sum-
mary of the main contributions appearing in each chapter according to methodolo-
gies and associated capabilities (second column from the right) and the case study
presented along with connected comments regarding general applicability of this
type of application.

The chapters in the book are categorized into four main parts, as shown in
Table 1.1. Specifically, the chapters contained in Part I in this book are mainly
concerned with Management and Evaluation. Consider, for example, Chap. 2,
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