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Geographic Information Systems, Spatial Modelling and Policy Evaluation

Geographical Information Systems (GIS) provide an enhanced environment for spatial data processing. 
The ability of geographic information systems to handle and analyse spatially referenced data may be 
seen as a major characteristic which distinguishes GIS from information systems developed to serve 
the needs of business data processing as well as from CAD systems or other systems whose primary 
objective is map production. This book, which contains contributions from a wide-ranging group of 
international scholars, demonstrates the progress which has been achieved so far at the interface of 
GIS technology and spatial analysis and planning. The various contributions bring together theoretical 
and conceptual, technical and applied issues. Topics covered include the design and use of GIS and 
spatial models, AI tools for spatial modelling in GIS, spatial statistical analysis and GIS, GIS and 
dynamic modelling, GIS in urban planning and policy making, information systems for policy evaluation, 
and spatial decision support systems.

Spatial Analysis and Spatial Policy Using Geographic Information Systems

Features a five part structure covering: Foundations; Principles; Techniques; Analysis; and Manage-
ment and Policy. This book includes chapters on Distributed GIS, Map Production, Geovisualization, 
Modeling, and Managing GIS. It offers coverage of such topics as: GIS and the New World Order; 
security, health and well being; and the greening of GIS.

Geographic Information Systems and Science

Spatial Analysis: Modelling in a GIS Environment Edited by PaulLongley and Michael Batty Digital data 
and information are usedincreasingly by academics, professionals, local authorities, andgovernment 
departments. Powerful new technologies, such asgeographic information systems (GIS), are being 
developed toanalyse such data, and GIS technologies are rapidly becoming partof the emergent 
world digital infrastructure. This book shows howcomputer methods of analysis and modelling, built 
around GIS, canbe used to identify ways in which our cities and regions might bebetter planned 
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and understood. The contributors to this book areall actively involved in research using geographic 
informationsystems. This book will be valuable reading for: * Geographers, researchers, and regional 
analysts * Population theorists and regional economists with interests inlarge-scale demographic and 
employment data * Planners and policy-makers who wish to use GIS to improve theirdecision making 
* Business analysts who wish to explore markets using the mostrecent advances in digital spatial data 
technology * All those interested in geodemographics Paul Longley is Professor of Geography at the 
Department ofGeography, University of Bristol, United Kingdom. Michael Batty isProfessor of Spatial 
Analysis and Planning at the UniversityCollege London. United Kingdom.

Spatial Analysis

Currently, spatial analysis is becoming more important than ever because enormous volumes of spatial 
data are available from different sources, such as GPS, Remote Sensing, and others. This book 
deals with spatial analysis and modelling. It provides a comprehensive discussion of spatial analysis, 
methods, and approaches related to human settlements and associated environment. Key contributions 
with empirical case studies from Iran, Philippines, Vietnam, Thailand, Nepal, and Japan that apply 
spatial analysis including autocorrelation, fuzzy, voronoi, cellular automata, analytic hierarchy process, 
artificial neural network, spatial metrics, spatial statistics, regression, and remote sensing mapping 
techniques are compiled comprehensively. The core value of this book is a wide variety of results 
with state of the art discussion including empirical case studies. It provides a milestone reference 
to students, researchers, planners, and other practitioners dealing the spatial problems on urban 
and regional issues. We are pleased to announce that this book has been presented with the 2011 
publishing award from the GIS Association of Japan. We would like to congratulate the authors!

Spatial Analysis and Spatial Policy Using Geographic Information Systems

The report describes potential applications of geographic information systems (GIS) and spatial 
analysis by HUD's Office of Policy Development and Research for understanding housing needs, 
addressing broader issues of urban poverty and community development, and improving access to 
information and services by the many users of HUD's data. It offers a vision of HUD as an important 
player in providing urban data to federal initiatives towards a spatial data infrastructure for the nation.

Spatial Analysis and Modeling in Geographical Transformation Process

Spatial models have been in existence in the environmental and social sciences for a long time. 
More recently, specialised software for the capture, manipulation and presentation of spatial data, 
which can be referred to as `Geographical Information Systems' (GIS), have vastly increased the 
range of possibilities of organising spatial data by new and efficient ways of spatial integration and 
spatial interpolation. Coupled with the improvements in data availability and increases in computer 
memory and speed, these novel techniques give rise to new types of spatial models which exploit the 
technological potential now available, make better use of existing data, stimulate the collection of new 
data and open up new ways of working with geographic information. This book explores the potential 
and impact of GIS on spatial modelling.

GIS for Housing and Urban Development

This book presents a selection of innovative ideas currently shaping the development and testing 
of geographical systems models by means of statistical and computational approaches. It spans 
all geographic scales, deals with both individuals and aggregates, and represents natural, human, 
and integrated spatial systems. This book is relevant to researchers, (post and under)graduates, 
and professionals in the areas of quantitative geography, spatial analysis, spatial modelling, and 
geographical information sciences.

Spatial Analysis and Spatial Policy Using Geographic Information Systems

This timely and fascinating book illustrates how applied geography can contribute in a multitude 
of ways to assist policy processes, evaluate public programs, enhance business decisions, and 
contribute to formulating solutions for community-level problems. The book showcases studies by 
applied geographers from across the globe collaborating with the public sector, businesses, NGOs and 
communities to demonstrate how geography Ð with its space and place perspective and its explicitly 
spatial methods and tools Ð has been employed to address significant real-world issues. The 20 case 



studies have been conducted at a variety of levels of scale and situational contexts, and employ a 
range of quantitative and qualitative approaches including spatial and statistical modelling, Geographic 
Information Systems (GIS), impact analysis and action research. This enlightening and informative 
book will prove an invaluable reference tool for academics, students and practitioners with a specific 
interest in applied geography and spatial analysis.

Spatial Models and GIS

Advanced work on GIS applications in such fields as urban planning, transportation, and economic 
development

Modelling Geographical Systems

Spatial Modeling in GIS and R for Earth and Environmental Sciences offers an integrated approach to 
spatial modelling using both GIS and R. Given the importance of Geographical Information Systems 
and geostatistics across a variety of applications in Earth and Environmental Science, a clear link 
between GIS and open source software is essential for the study of spatial objects or phenomena that 
occur in the real world and facilitate problem-solving. Organized into clear sections on applications and 
using case studies, the book helps researchers to more quickly understand GIS data and formulate 
more complex conclusions. The book is the first reference to provide methods and applications for 
combining the use of R and GIS in modeling spatial processes. It is an essential tool for students 
and researchers in earth and environmental science, especially those looking to better utilize GIS 
and spatial modeling. Offers a clear, interdisciplinary guide to serve researchers in a variety of 
fields, including hazards, land surveying, remote sensing, cartography, geophysics, geology, natural 
resources, environment and geography Provides an overview, methods and case studies for each 
application Expresses concepts and methods at an appropriate level for both students and new users 
to learn by example

Studies in Applied Geography and Spatial Analysis

This book highlights the extraordinary range of areas to which geographical analysis and spatial 
modelling can bring lessons and insights. It shows how these techniques have been used to address 
‘real world’ issues that are of concern to international organisations, public agencies and businesses, 
as illustrated by actual funded projects that geographers have developed collaboratively with end-users. 
Applied Spatial Modelling and Planning shows how much geographical research is policy relevant to 
a wide variety of agencies through the use of GIS and spatial modelling in applied geography. The 
book’s chapters contain a cross-section of innovative applications and approaches to problem solving 
within five major domains of the dynamics of economic space, housing and settlements, population 
movements and population ageing, health care, and the environment. Using a number of case studies 
on the use of GIS and spatial modelling, this book demonstrates the fact that much of what is done 
by quantitative geographers is not only relevant within academia, but also has use in policy work. This 
book will appeal to an international audience interested in cutting-edge spatial modelling to better 
understand the processes involved in solving real problems.

Advanced Spatial Analysis

A guide for geographic analysts, modelers, software engineers, and GIS professionals, this book 
discusses agent-based modeling, dynamic feedback and simulation modeling, as well as links between 
models and GIS software. This collection also presents a state-of-the-art understanding of applications 
based on environmental, atmospheric, hydrological, urban, social, health, and economic models.

Spatial Modeling in GIS and R for Earth and Environmental Sciences

Geographic information systems represent an exciting and rapidly expanding technology via which 
spatial data may be captured, stored, retrieved, displayed, manipulated and analysed. Applications of 
this technology include detailed inventories of land use parcels. Spatial patterns of disease, geodemo-
graphics, environmental management and macroscale inventories of global resources. The impetus for 
this book is the relative lack of research into the integration of spatial analysis and GIS, and the potential 
benefits in developing such an integration. From a GIS perspective, there is an increasing demand for 
systems that do something other than display and organize data. From a spatial analytical perspective, 
there are advantages to linking statistical methods and mathematical models to the database and 



display capabilities of a GIS. Although the GIS may not be absolutely necessary for spatial analysis, it 
can facilitate such an analysis and moreover provide insights that might otherwise have been missed. 
The contributions to the book tell us where we are and where we ought to be going. It suggests that the 
integration of spatial analysis and GIS will stimulate interest in quantitative spatial science, particularly 
exploratory and visual types of analysis and represents a unique statement of the state-of-the-art issues 
in integration and interface.

Applied Spatial Modelling and Planning

This volume contains selected essays of Manfred M. Fischer in the field of spatial analysis from the 
perspective of GeoComputation. The volume is structured in four parts, from broad issues in spatial 
analysis and the role of GIS to computational intelligence technologies such as neural networks. The 
third part provides the theoretical framework required for adaptive pattern classifiers in remote sensing 
environments. The final section outlines the latest in neural spatial interaction modeling.

GIS, Spatial Analysis, and Modeling

The ability to manipulate spatial data in different forms and to extract additional meaning from them 
is at the heart of GIS, yet genuine spatial analysis tools are rarely incorporated into commercial 
software, thus seriously limiting their usefulness. The future of GIS technology wil depend largely 
on the incorporation of more powerful analytical and modelling functions - and there is agreement 
within the GIS community of the urgent need to address these issues. This text attempts this task. It 
presents the latest information on incorporating spatial analysis tools into GIS, and includes concepts 
and applications from both the environmental and socio-econimc sciences.

Spatial Analysis And GIS

In recent years, spatial analysis has become an increasingly active field, as evidenced by the estab-
lishment of educational and research programs at many universities. Its popularity is due mainly to 
new technologies and the development of spatial data infrastructures. This book illustrates some recent 
developments in spatial analysis, behavioural modelling, and computational intelligence. World renown 
spatial analysts explain and demonstrate their new and insightful models and methods. The applications 
are in areas of societal interest such as the spread of infectious diseases, migration behaviour, and retail 
and agricultural location strategies. In addition, there is emphasis on the uses of new technologoies for 
the analysis of spatial data through the application of neural network concepts.

Spatial Analysis and GeoComputation

The ability to manipulate spatial data in different forms and to extract additional meaning from them 
is at the heart of GIS, yet genuine spatial analysis tools are rarely incorporated into commercial 
software, thus seriously limiting their usefulness. The future of GIS technology wil depend largely 
on the incorporation of more powerful analytical and modelling functions - and there is agreement 
within the GIS community of the urgent need to address these issues. This text attempts this task. It 
presents the latest information on incorporating spatial analysis tools into GIS, and includes concepts 
and applications from both the environmental and socio-econimc sciences.

Spatial Analytical Perspectives on GIS

The first edition of Geographic Information Systems and Science has taken the GIS textbook market by 
storm, selling over 22,000 copies since publication. It is the most current, authoritative and comprehen-
sive treatment of the field, that goes from fundamental principles to the big picture. GISS 2e builds on the 
success of the first edition: Completely revised with a new five part structure: Foundations; Principles; 
Techniques; Analysis; Management and Policy All new personality boxes of current GIS practitioners 
New chapters on Distributed GIS, Map Production, Geovisualization, Modeling, and Managing GIS 
Specific coverage of current hot topics: GIS and the New World Order Security, health and well-Being 
Digital differentiation in GIS consumption The core organizing role of GIS in geography The greening 
of GIS Grand challenges of GIS science Science and explanation A new suite of instructor resources 
including a companion website with an on-line lab resource and personal student sullabus and a 
cehensive Instructor’s Manual that maps the textbook to various disciplines and levels of courses.

Recent Developments in Spatial Analysis



This book is a collection of original research papers that focus on recent developments in Spatial 
Analysis and Modelling with direct relevance to settlements and infrastructure. Topics include new 
types of data (such as simulation data), applications of methods to support decision-making, and 
investigations of human-environment data in order to recognize significance for structures, functions 
and processes of attributes. Research incorporated ranges from theoretical through methodological to 
applied work. It is subdivided into four main parts: the first focusing on the research of settlements and 
infrastructure, the second studies aspects of Geographic Data Mining, the third presents contributions 
in the field of Spatial Modelling, System Dynamics and Geosimulation, and the fourth part is dedicated 
to Multi-Scale Representation and Analysis. The book is valuable to those with a scholarly interest 
in spatial sciences, urban and spatial planning, as well as anyone interested in spatial analysis and 
the planning of human settlements and infrastructure. Most of the selected papers were originally 
presented at the “International Land Use Symposium (ILUS 2015): Trends in Spatial Analysis and 
Modelling of Settlements and Infrastructure” November 11-13 2015, in Dresden, Germany.

Spatial Analytical

GIS and the Social Sciences offers a uniquely social science approach on the theory and application 
of GIS with a range of modern examples. It explores how human geography can engage with a variety 
of important policy issues through linking together GIS and spatial analysis, and demonstrates the 
importance of applied GIS and spatial analysis for solving real-world problems in both the public and 
private sector. The book introduces basic theoretical material from a social science perspective and 
discusses how data are handled in GIS, what the standard commands within GIS packages are, and 
what they can offer in terms of spatial analysis. It covers the range of applications for which GIS has 
been primarily used in the social sciences, offering a global perspective of examples at a range of spatial 
scales. The book explores the use of GIS in crime, health, education, retail location, urban planning, 
transport, geodemographics, emergency planning and poverty/income inequalities. It is supplemented 
with practical activities and datasets that are linked to the content of each chapter and provided on 
an eResource page. The examples are written using ArcMap to show how the user can access data 
and put the theory in the textbook to applied use using proprietary GIS software. This book serves 
as a useful guide to a social science approach to GIS techniques and applications. It provides a 
range of modern applications of GIS with associated practicals to work through, and demonstrates 
how researcher and policy makers alike can use GIS to plan services more effectively. It will prove to 
be of great interest to geographers, as well as the broader social sciences, such as sociology, crime 
science, health, business and marketing.

Geographic Information Systems and Science

Impact Assessment is becoming part and parcel of an increasing number of development proposals 
in the UK and Europe. As the practice of Impact Assessment develops it becomes more standardized 
and good practice starts to be defined. However, the quality of Impact Assessment is still far from 
satisfactory. Expert Systems and GIS for Impact Assessment

Trends in Spatial Analysis and Modelling

This textbook explains how to design and build Agent Based Models and how to link them to 
Geographical Information Systems.

GIS and the Social Sciences

1862.161

Expert Systems and Geographic Information Systems for Impact Assessment

This contributed volume collects cutting-edge research in Geographic Information Science & Tech-
nologies, Location Modeling, and Spatial Analysis of Urban and Regional Systems. The contributions 
emphasize methodological innovations or substantive breakthroughs on many facets of the socio-eco-
nomic and environmental reality of urban and regional contexts.

Agent-Based Modelling and Geographical Information Systems

Employing state-of-the art quantitative models and case studies, Location Theory and Decision 
Analysis provides the methodologies behind the siting of such facilities as transportation terminals, 



warehouses, housing, landfills, state parks and industrial plants. Through its extensive methodological 
review, the book serves as a primer for more advanced texts on spatial analysis, including the 
monograph on Location, Transport and Land-Use by the same author. Given the rapid changes over 
the last decade, the Second Edition includes new analytic contributions as well as software survey of 
analytics and spatial information technology. While the First Edition served the professional community 
well, the Second Edition has substantially expanded its emphasis for classroom use of the volume. 
Extensive pedagogic materials have been added, going from the fundamental principles to open-ended 
exercises, including solutions to selected problems. The text is of value to engineering and business 
programs that offer courses in Decision and Risk Analysis, Muticriteria Decision-Making, and Facility 
Location and Layout. It should also be of interest to public policy programs that use geographic 
Information Systems and satellite imagery to support their analyses.

Planning Support Tools: Policy Analysis, Implementation and Evaluation. Proceedings of the Seventh 
International Conference on Informatics and Urban and Regional Planning INPUT2012

A Coming of Age: Geospatial Analysis and Modelling in the Early Twenty First Century Forty years 
ago when spatial analysis first emerged as a distinct theme within geography’s quantitative revolution, 
the focus was largely on consistent methods for measuring spatial correlation. The concept of spatial 
au- correlation took pride of place, mirroring concerns in time-series analysis about similar kinds of 
dependence known to distort the standard probability theory used to derive appropriate statistics. Early 
applications of spatial correlation tended to reflect geographical patterns expressed as points. The 
perspective taken on such analytical thinking was founded on induction, the search for pattern in data 
with a view to suggesting appropriate hypotheses which could subsequently be tested. In parallel but 
using very different techniques came the development of a more deductive style of analysis based 
on modelling and thence simulation. Here the focus was on translating prior theory into forms for 
generating testable predictions whose outcomes could be compared with observations about some 
system or phenomenon of interest. In the intervening years, spatial analysis has broadened to embrace 
both inductive and deductive approaches, often combining both in different mixes for the variety of 
problems to which it is now applied.

Spatial Analysis and Location Modeling in Urban and Regional Systems

In August 1989, a Summer Institute was held at the Academie van Bouwkunst, the seventeenth 
century home of Amsterdam's School of Architecture, Town Planning and Landscape. The meeting 
brought together experts in Geographical Information Systems from throughout the world to address 
an international audience of planners. The contents of this book reflect many of the themes that were 
presented and discussed at the conference. The Summer Institute, let alone this volume, would not 
have been possible without the support of the International Association for the Development and 
Management of Existing and New Towns (INTNAIVN), the International Society of City and Regional 
Planners (ISoCaRP), The National Physical Planning Agency of the Netherlands (RPD) and the 
Berlage Studio. We wish to acknowledge the assistance provided by these organisations and by the 
various sponsors: The Ministry of Housing, Physical Planning and Environment, the Municipality of 
Amsterdam, Logisterion b.v., ESRI, UNISYS, MABON b.v., SPSS, PRIME Computer Inc., PANDATA. 
The provision of hardware facilities by the various computer companies allowed immensely valuable 
'hands on' experience to be gained by all the participants.

Location Theory and Decision Analysis

A concise text presenting the fundamental concepts in Geographical Information Systems (GIS), em-
phasising an understanding of techniques in management, analysis and graphic display of spatial infor-
mation. Divided into five parts - the first part reviews the development and application of GIS, followed by 
a summary of the characteristics and representation of geographical information. It concludes with an 
overview of the functions provided by typical GIS systems. Part Two introduces co-ordinate systems and 
map projections, describes methods for digitising map data and gives an overview of remote sensing. 
Part Three deals with data storage and database management, as well as specialised techniques for 
accessing spatial data. Spatial modelling and analytical techniques for decision making form the subject 
of Part Four, while the final part is concerned with graphical representation, emphasising issues of 
graphics technology, cartographic design and map generalisation.

Geospatial Analysis and Modelling of Urban Structure and Dynamics



The contributors to this edited collection demonstrate that geographic information research is truly 
global in character, cutting across a wide range of disciplines and addressing conceptual, method-
ological, technical, ethical and political issues alike. Of the six themes, two are broadly concerned 
with data integration (geographic data infrastructures, GIS diffusion and implementation); two are more 
technical and conceptual in nature (generalisation, concepts and paradigms), and two reflect to a larger 
extent the application-driven nature of GIS technology (spatial analysis and multimedia). Each section 
is introduced by chapters highlighting the key research issues. Further chapters explore these issues 
in greater depth, and benefit from the international collaboration. Through the comparison of results 
included in this book, the prospects for advancing the field and addressing the challenges of GIS 
research are greatly improved.

Geographical Information Systems for Urban and Regional Planning

The Handbook is written for academics, researchers, practitioners and advanced graduate students. 
It has been designed to be read by those new or starting out in the field of spatial analysis as well 
as by those who are already familiar with the field. The chapters have been written in such a way that 
readers who are new to the field will gain important overview and insight. At the same time, those 
readers who are already practitioners in the field will gain through the advanced and/or updated tools 
and new materials and state-of-the-art developments included. This volume provides an accounting of 
the diversity of current and emergent approaches, not available elsewhere despite the many excellent 
journals and te- books that exist. Most of the chapters are original, some few are reprints from the 
Journal of Geographical Systems, Geographical Analysis, The Review of Regional Studies and Letters 
of Spatial and Resource Sciences. We let our contributors - velop, from their particular perspective and 
insights, their own strategies for m- ping the part of terrain for which they were responsible. As the 
chapters were submitted, we became the first consumers of the project we had initiated. We gained 
from depth, breadth and distinctiveness of our contributors’ insights and, in particular, the presence of 
links between them.

Geographical Information Systems and Computer Cartography

A close relationship exists between GIS and numerous applications, including cartography, photogram-
metry, geodesy, surveying, computer and information science, and statistics, among others. Scientists 
coined the term "geographic information science (GIScience)" to describe the theory behind these 
fields. A Research Agenda for Geographic Information

Geographic Information Research

Derived from presentations made at the fourth annual UK National Conference on GIS Research, 
this work consists of contributions by leading experts in: geography, mathematics, computing science, 
surveying, archaeology, planning and medicine.



Handbook of Applied Spatial Analysis

In the past half century, we have experienced two major waves of methodological development in 
the study of human behavior in space and time. The fIrst wave was the well known "quantitative 
revolution" which propelled geography from a mainly descriptive discipline to a scientifIc discipline 
using formalism such as probability, statistics, and a large-number of mathematical methods for 
analyzing spatial structures and processes under certainty and uncertainty. The second wave is the 
recent advancement of geographical information systems which equips geographers with automation 
in the storage, retrieval, analysis, and display of data. Both developments have significant impacts on 
geographical studies in general and solutions to real life spatio-temporal problems in particular. They 
have found applications in urban and regional planning, automated mapping and facilities management, 
transportation planning and management, as well as environmental planning and management, to 
name but a few examples. Both developments have one thing in common. They one way or the other use 
computer to process and analyze data. However, not until recently, there has been very little interaction 
between the two. Quantitative models have largely been developed independent of the underlying 
data models and structures representing the spatial phenomena or processes under study. Display of 
analysis results has been primitive in terms of the utilization of computer graphic technologies. Formal 
models, in addition to their technical difficulties, have poor capability in communication with users. 
Geographical information systems, on the other hand, have originally been developed with a slight 
intention to entertain powerful analytical models.

A Research Agenda for Geographic Information Science

The book deals with the integration of temporal information in Geographic Information Systems. The 
main purpose of an historical or time-integrative GIS is to reproduce spatio- temporal processes or 
sequents of events in the real world in the form of a model. The model thus making them accessible 
for spatial query, analysis and visualization. This volume reflects both theoretical thoughts on the 
interrelations of space and time, as well as practical examples taken from various fields of application 
(e.g. business data warehousing, demographics, history and spatial analysis).

Innovations In GIS

This book is intended for the GIS Science and Decision Science communities. It is primarily targeted at 
postgraduate students and practitioners in GIS and urban, regional and environmental planning as well 
as applied decision analysis. It is also suitable for those studying and working with spatial decision sup-
port systems. The main objectives of this book are to effectivley integrate Multicriteria Decision Analysis 
(MCDA) into Geographic Information Science (GIScience), to provide a comprehensive account of 
theories, methods, technologies and tools for tackling spatial decision problems and to demonstrate 
how the GIS-MCDA approaches can be used in a wide range of planning and management situations.

Intelligent Spatial Decision Support Systems

The history and future of geographic information (GI) in the context of big data creates new avenues 
of concern over its organization, access and use. In this book the authors explore both the background 
and present challenges facing the preservation of GI, focusing on the roles of librarians, archivists, 
data scientists, and other information professionals in the creation of GI records for its organization, 
access, and use.

Time-Integrative Geographic Information Systems

This book contains a selection of papers from the 16th International Symposium on Spatial Data 
Handling (SDH), the premier long-running forum in geographical information science. This collection 
offers readers exemplary contributions to geospatial scholarship and practice from the conference's 
30th anniversary.

Multicriteria Decision Analysis in Geographic Information Science

Geographic Information
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