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Foreword

Geographic information systems (GIS) have been under continuous devel-
opment for several decades. By now, they are both well known and widely
used, and have become integral elements of information technology appli-
cations in a wide variety of domains. In its simplest form, GIS software
enables users to address a variety of questions that have two root forms:
what are the attributes associated with a place and which places have one
or more specified attribute(s)? Such systems are particularly helpful when
they are used to obtain results for simple queries or to address structured
problems that have a well-defined solution process that can be specified
and followed as a sequence of steps.

But many problems, particularly those that have a contested public policy
component, are neither well structured nor clearly defined. In such cases,
different interest groups may not only fail to agree on a solution process for
a problem, they may fail to agree on fundamental aspects of its formulation.
Consequently, there is no prescriptive process that can be followed to yield
a solution. Spatial decision support systems (SDSS) are designed and imple-
mented to address this class of semistructured problems with advanced
analytical tools that help people explore a problem, learn about it, and use
the information gained to arrive at improved decisions.

This timely book begins with coverage of basic geospatial data handling
concepts, methods, and materials. It places the development of SDSS con-
cepts within a historical framework of development and treats important
system components with a level of detail that is appropriate for students
who may have different backgrounds or be at different stages of intel-
lectual development. Coverage then moves on to demonstrate how these
components can be assembled into flexible collections that are used to
address particular types of applications. It is here, with the illustration of
different component assemblages, that the book coheres by demonstrat-
ing how an SDSS can be implemented in the form of a traditional desktop
system or using distributed, web-based services. This is done in a way
that should prove instructive to both students and their teachers.

I sincerely hope that you enjoy reading and learning from this book
and that it will lead you to contribute new insights. I came away from it
wishing that the book had been available to me many years ago when I
was beginning to struggle with the SDSS concepts that now seem rather
straightforward after having read these chapters.

Marc P. Armstrong
Professor and Chair, Department of Geography, The University of lowa
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Preface

Spatial decision support systems (SDSS) are designed to help decision
makers solve complex spatially related problems and provide a frame-
work for integrating (a) analytical and spatial modeling capabilities, (b)
spatial and nonspatial data management, () domain knowledge, (d) spa-
tial display capabilities, and (e) reporting capabilities. The use of SDSS
in academic and business communities is increasing. For example, busi-
nesses are using sophisticated SDSS to analyze customer information for
marketing, customer relationship management, and generating business
intelligence to gain competitive advantage. Organizations are also using
SDSS for traditional problems such as determining plant locations, where
typically only ZIP code information is used. There is also growing inter-
est from planners and managers of resource assessment, environmental
analysis, geological exploration, remote sensing, business analyses, soil
science, public health, and hazard analysis in developing spatial models
and SDSS to support managerial decision making. As the use of SDSS pro-
liferates, there is a great demand for SDSS-related publications, especially
books that could be used for training students as well as professionals.

It is evident from the previous examples that there is tremendous inter-
est in the design and deployment of SDSS in various domains. Research
on SDSS is also on the rise, which is evidenced by the number of confer-
ences discussing this topic as well as special issues of journals. In addi-
tion, there are an increasing number of professional training courses that
aim to discuss the fundamentals of SDSS and their applications. With
this increased interest and development of SDSS, there is a great need for
a comprehensive book that covers the fundamentals of SDSS as well as
advanced design concepts for building SDSS. However, currently no such
book is available for students, planners and managers, and the research
community. Most of the existing materials on SDSS are book chapters,
conference proceedings, and journal articles. Many of these are domain
or application specific and do not provide a comprehensive treatment of
SDSS. In addition to research by the academic community, there have been
a number of important developments from vendors and the practitioner
community. Hence, there is tremendous opportunity and need for a com-
prehensive book on SDSS. The primary goal of the authors is to provide
a thorough overview concerning the current state of the art in SDSS tech-
nology and their application from an interdisciplinary perspective.

The collection in this book consists of four major parts, each address-
ing different topic areas in SDSS. Part 1, consisting of Chapters 1 and 2,
primarily presents an introduction to SDSS and the evolution of SDSS.

XV



Xvi Preface

Chapter 1 provides an introduction to the importance of spatial decision
making and discusses how SDSS supports the spatial decision-making
process. The purpose of Chapter 2 is to detail the evolution of SDSS from
decision science and geographical information science perspectives.

Part 2 covers the different components of SDSS. Chapter 3 focuses on
the spatial database management and spatial analysis capabilities of
geographical information science (GIS) software. Chapter 4 focuses on
the other components of SDSS, including the model base, user interface,
stakeholders, and knowledge components. The focus of Part 3 is the
design and implementation of SDSS. Chapter 5 provides an overview
of the range of existing SDSS software configurations and covers soft-
ware that can be used to construct new SDSS. Chapter 6 investigates
techniques and technologies for building new SDSS while Chapters 7
and 8 provide examples of desktop and Web-based SDSS development
and implementation. In the final part, Chapter 9 provides an overview
of SDSS applications from various domains or disciplines with numer-
ous detailed case studies provided. Chapter 10 addresses both technical
and organizational challenges that affect the success or failure of SDSS
uptake. The chapter concludes by documenting some of the likely future
directions of SDSS.

The intended audiences for this book are students as well as profession-
als working in all decision and geosciences application domains includ-
ing, but not limited to, resource assessment, environmental analysis and
assessment, geological exploration, remote sensing, business analyses, soil
science, public health, and hazard analysis. This book will also be of inter-
est to researchers, planners, and managers involved in urban and regional
planning. This book will be suitable for teaching at different levels. It will
be easy for instructors to adopt because of the organization of its con-
tent, which starts with a basic introduction and progresses to advanced
step-by-step implementation of SDSS. It also includes creative projects
and exercises that instructors can use in introductory or graduate-level
courses. This book can also be used by professional trainers that offer
short training courses on various aspects of SDSS and their application.

Ramanathan Sugumaran
University of Northern Iowa

John DeGroote
University of Northern lowa
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