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This volume compiles geostatistical and spatial
autoregressive data analyses involving georeferenced
socioeconomic, natural resources, agricultural, pollution, and
epidemiological variables. Benchmark analyses are followed
by analyses of readily available data sets, emphasizing
parallels between geostatistical and spatial autoregressive
findings. Both SAS and SPSS code are presented for
implementation purposes. This informative casebook will
serve geographers, regional scientists, applied spatial
statisticians, and spatial scientists from across disciplines.
Among the many uses of hierarchical modeling, their
application to the statistical analysis of spatial and spatiotemporal data from areas such as epidemiology And
environmental science has proven particularly fruitful. Yet to
date, the few books that address the subject have been either
too narrowly focused on specific aspects of spatial analysis,
Theory of Spatial Statistics: A Concise Introduction presents
the most important models used in spatial statistics, including
random fields and point processes, from a rigorous
mathematical point of view and shows how to carry out
statistical inference. It contains full proofs, real-life examples
and theoretical exercises. Solutions to the latter are available
in an appendix. Assuming maturity in probability and
statistics, these concise lecture notes are self-contained and
cover enough material for a semester course. They may also
serve as a reference book for researchers. Features *
Presents the mathematical foundations of spatial statistics. *
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forestry, soil
and environmental science, and criminology. *
Gives pointers to the literature to facilitate further study. *
Provides example code in R to encourage the student to
experiment. * Offers exercises and their solutions to test and
deepen understanding. The book is suitable for postgraduate
and advanced undergraduate students in mathematics and
statistics.
Exploratory data analysis (EDA) is about detecting and
describing patterns, trends, and relations in data, motivated
by certain purposes of investigation. As something relevant is
detected in data, new questions arise, causing specific parts
to be viewed in more detail. So EDA has a significant appeal:
it involves hypothesis generation rather than mere hypothesis
testing. The authors describe in detail and systemize
approaches, techniques, and methods for exploring spatial
and temporal data in particular. They start by developing a
general view of data structures and characteristics and then
build on top of this a general task typology, distinguishing
between elementary and synoptic tasks. This typology is then
applied to the description of existing approaches and
technologies, resulting not just in recommendations for
choosing methods but in a set of generic procedures for data
exploration. Professionals practicing analysis will profit from
tested solutions – illustrated in many examples – for reuse in
the catalogue of techniques presented. Students and
researchers will appreciate the detailed description and
classification of exploration techniques, which are not limited
to spatial data only. In addition, the general principles and
approaches described will be useful for designers of new
methods for EDA.
Assembling a collection of very prominent researchers in the
field, the Handbook of Spatial Statistics presents a
comprehensive treatment of both classical and state-of-thePage 2/23
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An introductory text for the next generation of geospatial
analysts and data scientists, Spatial Analysis: Statistics,
Visualization, and Computational Methods focuses on the
fundamentals of spatial analysis using traditional,
contemporary, and computational methods. Outlining both
non-spatial and spatial statistical concepts, the authors
present practical applications of geospatial data tools,
techniques, and strategies in geographic studies. They offer a
problem-based learning (PBL) approach to spatial
analysis—containing hands-on problem-sets that can be
worked out in MS Excel or ArcGIS—as well as detailed
illustrations and numerous case studies. The book enables
readers to: Identify types and characterize non-spatial and
spatial data Demonstrate their competence to explore,
visualize, summarize, analyze, optimize, and clearly present
statistical data and results Construct testable hypotheses that
require inferential statistical analysis Process spatial data,
extract explanatory variables, conduct statistical tests, and
explain results Understand and interpret spatial data
summaries and statistical tests Spatial Analysis: Statistics,
Visualization, and Computational Methods incorporates
traditional statistical methods, spatial statistics, visualization,
and computational methods and algorithms to provide a
concept-based problem-solving learning approach to
mastering practical spatial analysis. Topics covered include:
spatial descriptive methods, hypothesis testing, spatial
regression, hot spot analysis, geostatistics, spatial modeling,
and data science.
The Wiley Classics Library consists of selected books that
have been made more accessible to consumers in an effort to
increase global appeal and general circulation. With these
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these works by making them available to future
generations of statisticians, mathematicians, and scientists.
Spatial statistics — analyzing spatial data through statistical
models — has proven exceptionally versatile, encompassing
problems ranging from the microscopic to the astronomic.
However, for the scientist and engineer faced only with
scattered and uneven treatments of the subject in the
scientific literature, learning how to make practical use of
spatial statistics in day-to-day analytical work is very difficult.
Designed exclusively for scientists eager to tap into the
enormous potential of this analytical tool and upgrade their
range of technical skills, Statistics for Spatial Data is a
comprehensive, single-source guide to both the theory and
applied aspects of spatial statistical methods. The hard-cover
edition was hailed by Mathematical Reviews as an "excellent
book which will become a basic reference." This paper-back
edition of the 1993 edition, is designed to meet the many
technological challenges facing the scientist and engineer.
Concentrating on the three areas of geostatistical data, lattice
data, and point patterns, the book sheds light on the link
between data and model, revealing how design, inference,
and diagnostics are an outgrowth of that link. It then explores
new methods to reveal just how spatial statistical models can
be used to solve important problems in a host of areas in
science and engineering. Discussion includes: Exploratory
spatial data analysis Spectral theory for stationary processes
Spatial scale Simulation methods for spatial processes
Spatial bootstrapping Statistical image analysis and remote
sensing Computational aspects of model fitting Application of
models to disease mapping Designed to accommodate the
practical needs of the professional, it features a unified and
common notation for its subject as well as many detailed
examples woven into the text, numerous illustrations
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references. Fully balancing theory with
applications, Statistics for Spatial Data, Revised Edition is an
exceptionally clear guide on making optimal use of one of the
ascendant analytical tools of the decade, one that has begun
to capture the imagination of professionals in biology, earth
science, civil, electrical, and agricultural engineering,
geography, epidemiology, and ecology.
A description of methods for the analysis of spatial data.
This is an introductory textbook on spatial analysis and spatial
statistics through GIS. Each chapter presents methods and
metrics, explains how to interpret results, and provides
worked examples. Topics include: describing and mapping
data through exploratory spatial data analysis; analyzing
geographic distributions and point patterns; spatial
autocorrelation; spatial clustering; geographically weighted
regression and OLS regression; and spatial econometrics.
The worked examples link theory to practice through a single
real-world case study, with software and illustrated guidance.
Exercises are solved twice: first through ArcGIS, and then
GeoDa. Through a simple methodological framework the
book describes the dataset, explores spatial relations and
associations, and builds models. Results are critically
interpreted, and the advantages and pitfalls of using various
spatial analysis methods are discussed. This is a valuable
resource for graduate students and researchers analyzing
geospatial data through a spatial analysis lens, including
those using GIS in the environmental sciences, geography,
and social sciences.
Key features: Unique in its combination of serving as an
introduction to spatial statistics and to modeling agricultural
and ecological data using R Provides exercises in each
chapter to facilitate the book's use as a course textbook or for
self-study Adds new material on generalized additive models,
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Includes a completely revised chapter on the
analysis of spatiotemporal data featuring recently introduced
software and methods Updates its coverage of R software
including newly introduced packages Spatial Data Analysis in
Ecology and Agriculture Using R, 2nd Edition provides
practical instruction on the use of the R programming
language to analyze spatial data arising from research in
ecology, agriculture, and environmental science. Readers
have praised the book's practical coverage of spatial
statistics, real-world examples, and user-friendly approach in
presenting and explaining R code, aspects maintained in this
update. Using data sets from cultivated and uncultivated
ecosystems, the book guides the reader through the analysis
of each data set, including setting research objectives,
designing the sampling plan, data quality control, exploratory
and confirmatory data analysis, and drawing scientific
conclusions. Additional material to accompany the book, on
both analyzing satellite data and on multivariate analysis, can
be accessed at https://www.plantsciences.ucdavis.edu/plant/
additionaltopics.htm.
Spatial Analysis Using Big Data: Methods and Urban
Applications helps readers understand the most powerful,
state-of-the-art spatial econometric methods, focusing
particularly on urban research problems. The methods
represent a cluster of potentially transformational socioeconomic modeling tools that allow researchers to capture
real-time and high-resolution information to potentially reveal
new socioeconomic dynamics within urban populations. Each
method, written by leading exponents of the discipline, uses
real-time urban big data to solve research problems in spatial
science. Urban applications of these methods are provided in
unsurpassed depth, with chapters on surface temperature
mapping, view value analysis, community clustering and
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of the most
powerful and challenging modern methods to
study big data problems in spatial science Provides computer
codes written in R, MATLAB and Python to help implement
methods Applies these methods to common problems
observed in urban and regional economics
This is a new edition of the classic monograph, published in
1983, that described those statistical methods that are used
to analyse spatial data. This edition has been entirely
updated with the latest developments in the analysis of
spatial data which have grown to become a large area of
concern in environmental and epidemiological research.
There is a website connected with the volume that contains
additional data sets and a new chapter on spatial
epidemiology. It is appropriate for graduate level statisticians
in various disciplines.
Spatial statistics is one of the most rapidly growing areas of
statistics, rife with fascinating research opportunities. Yet
many statisticians are unaware of those opportunities, and
most students in the United States are never exposed to any
course work in spatial statistics. Written to be accessible to
the nonspecialist, this volume surveys the applications of
spatial statistics to a wide range of areas, including image
analysis, geosciences, physical chemistry, and ecology. The
book describes the contributions of the mathematical
sciences, summarizes the current state of knowledge, and
identifies directions for research.
Applied Spatial Data Analysis with R, second edition, is
divided into two basic parts, the first presenting R packages,
functions, classes and methods for handling spatial data. This
part is of interest to users who need to access and visualise
spatial data. Data import and export for many file formats for
spatial data are covered in detail, as is the interface between
R and the open source GRASS GIS and the handling of
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kinds of spatial data analysis, including spatial
point pattern analysis, interpolation and geostatistics, areal
data analysis and disease mapping. The coverage of
methods of spatial data analysis ranges from standard
techniques to new developments, and the examples used are
largely taken from the spatial statistics literature. All the
examples can be run using R contributed packages available
from the CRAN website, with code and additional data sets
from the book's own website. Compared to the first edition,
the second edition covers the more systematic approach
towards handling spatial data in R, as well as a number of
important and widely used CRAN packages that have
appeared since the first edition. This book will be of interest to
researchers who intend to use R to handle, visualise, and
analyse spatial data. It will also be of interest to spatial data
analysts who do not use R, but who are interested in practical
aspects of implementing software for spatial data analysis. It
is a suitable companion book for introductory spatial statistics
courses and for applied methods courses in a wide range of
subjects using spatial data, including human and physical
geography, geographical information science and
geoinformatics, the environmental sciences, ecology, public
health and disease control, economics, public administration
and political science. The book has a website where complete
code examples, data sets, and other support material may be
found: http://www.asdar-book.org. The authors have taken
part in writing and maintaining software for spatial data
handling and analysis with R in concert since 2003.

Keep Up to Date with the Evolving Landscape of Space
and Space-Time Data Analysis and Modeling Since the
publication of the first edition, the statistical landscape
has substantially changed for analyzing space and spacePage 8/23
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Hierarchical Modeling and Analysis for Spatial Data,
Second Edition reflects the major growth in spatial
statistics as both a research area and an area of
application. New to the Second Edition New chapter on
spatial point patterns developed primarily from a
modeling perspective New chapter on big data that
shows how the predictive process handles reasonably
large datasets New chapter on spatial and
spatiotemporal gradient modeling that incorporates
recent developments in spatial boundary analysis and
wombling New chapter on the theoretical aspects of
geostatistical (point-referenced) modeling Greatly
expanded chapters on methods for multivariate and
spatiotemporal modeling New special topics sections on
data fusion/assimilation and spatial analysis for data on
extremes Double the number of exercises Many more
color figures integrated throughout the text Updated
computational aspects, including the latest version of
WinBUGS, the new flexible spBayes software, and
assorted R packages The Only Comprehensive
Treatment of the Theory, Methods, and Software This
second edition continues to provide a complete
treatment of the theory, methods, and application of
hierarchical modeling for spatial and spatiotemporal
data. It tackles current challenges in handling this type of
data, with increased emphasis on observational data, big
data, and the upsurge of associated software tools. The
authors also explore important application domains,
including environmental science, forestry, public health,
and real estate.
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recent years. Both in mainstream statistics and
econometrics as well as in many applied ?elds, the
attention to space, location, and interaction has become
an important feature of scholarly work. The
methodsdevelopedto dealwith
problemsofspatialpatternrecognition,spatialaucorrelation, and spatial heterogeneity have seen greatly
increased adoption, in part due to the availability of user
friendlydesktopsoftware. Throughhis theoretical and
appliedwork,ArthurGetishasbeena
majorcontributing?gureinthisdevelopment. In this volume,
we take both a retrospective and a prospective view of
the ?eld. We use the occasion of the retirement and
move to emeritus status of Arthur Getis to highlight the
contributions of his work. In addition, we aim to place it
into perspective in light of the current state of the art and
future directions in spatial data analysis. To this end, we
elected to combine reprints of selected classic
contributions by Getiswithchapterswrittenbykeyspatialsci
entists.Thesescholarswerespeci?cally invited to react to
the earlier work by Getis with an eye toward assessing
its impact, tracing out the evolution of related research,
and to re?ect on the future broadening of spatial
analysis. The organizationof the book follows four main
themes in Getis’ contributions: • Spatial analysis •
Pattern analysis • Local statistics • Applications For
each of these themes, the chapters provide a historical
perspective on early methodological developments and
theoretical insights, assessments of these c- tributions in
light of the current state of the art, as well as descriptions
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The availability
of spatial databases and widespread use
of geographic information systems has stimulated
increasing interest in the analysis and modelling of
spatial data. Spatial data analysis focuses on detecting
patterns, and on exploring and modelling relationships
between them in order to understand the processes
responsible for their emergence. In this way, the role of
space is emphasised , and our understanding of the
working and representation of space, spatial patterns,
and processes is enhanced. In applied research, the
recognition of the spatial dimension often yields different
and more meaningful results and helps to avoid
erroneous conclusions. This book aims to provide an
introduction into spatial data analysis to graduates
interested in applied statistical research. The text has
been structured from a data-driven rather than a theorybased perspective, and focuses on those models,
methods and techniques which are both accessible and
of practical use for graduate students. Exploratory
techniques as well as more formal model-based
approaches are presented, and both area data and origindestination flow data are considered.
In the five years since the publication of the first edition
of Spatial Analysis: Statistics, Visualization, and
Computational Methods, many new developments have
taken shape regarding the implementation of new tools
and methods for spatial analysis with R. The use and
growth of artificial intelligence, machine learning and
deep learning algorithms with a spatial perspective, and
the interdisciplinary use of spatial analysis are all
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statistical methods and algorithms to provide a conceptbased problem-solving learning approach to mastering
practical spatial analysis. Spatial Analysis with R:
Statistics, Visualization, and Computational Methods,
Second Edition provides a balance between concepts
and practicums of spatial statistics with a comprehensive
coverage of the most important approaches to
understand spatial data, analyze spatial relationships
and patterns, and predict spatial processes. New in the
Second Edition: Includes new practical exercises and
worked-out examples using R Presents a wide range of
hands-on spatial analysis worktables and lab exercises
All chapters are revised and include new illustrations of
different concepts using data from environmental and
social sciences Expanded material on spatiotemporal
methods, visual analytics methods, data science, and
computational methods Explains big data, data
management, and data mining This second edition of an
established textbook, with new datasets, insights,
excellent illustrations, and numerous examples with R, is
perfect for senior undergraduate and first-year graduate
students in geography and the geosciences.
Table of contents
Written by a prominent statistician and author, the first
edition of this bestseller broke new ground in the then
emerging subject of spatial statistics with its coverage of
spatial point patterns. Retaining all the material from the
second edition and adding substantial new material,
Statistical Analysis of Spatial and Spatio-Temporal Point
Patterns, Third Edition presents models and statistical
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data. Reflected in the title, this third edition now covers
spatio-temporal point patterns. It explores the
methodological developments from the last decade along
with diverse applications that use spatio-temporally
indexed data. Practical examples illustrate how the
methods are applied to analyze spatial data in the life
sciences. This edition also incorporates the use of R
through several packages dedicated to the analysis of
spatial point process data. Sample R code and data sets
are available on the author’s website.
Spatial point processes are mathematical models used
to describe and analyse the geometrical structure of
patterns formed by objects that are irregularly or
randomly distributed in one-, two- or three-dimensional
space. Examples include locations of trees in a forest,
blood particles on a glass plate, galaxies in the universe,
and particle centres in samples of material. Numerous
aspects of the nature of a specific spatial point pattern
may be described using the appropriate statistical
methods. Statistical Analysis and Modelling of Spatial
Point Patterns provides a practical guide to the use of
these specialised methods. The application-oriented
approach helps demonstrate the benefits of this
increasingly popular branch of statistics to a broad
audience. The book: Provides an introduction to spatial
point patterns for researchers across numerous areas of
application Adopts an extremely accessible style,
allowing the non-statistician complete understanding
Describes the process of extracting knowledge from the
data, emphasising the marked point process
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applied examples from areas including biology, forestry,
and materials science Features a supplementary website
containing example datasets. Statistical Analysis and
Modelling of Spatial Point Patterns is ideally suited for
researchers in the many areas of application, including
environmental statistics, ecology, physics, materials
science, geostatistics, and biology. It is also suitable for
students of statistics, mathematics, computer science,
biology and geoinformatics.

This textbook is a comprehensive introduction to
applied spatial data analysis using R. Each chapter
walks the reader through a different method,
explaining how to interpret the results and what
conclusions can be drawn. The author team
showcases key topics, including unsupervised
learning, causal inference, spatial weight matrices,
spatial econometrics, heterogeneity and
bootstrapping. It is accompanied by a suite of data
and R code on Github to help readers practise
techniques via replication and exercises. This text
will be a valuable resource for advanced students of
econometrics, spatial planning and regional science.
It will also be suitable for researchers and data
scientists working with spatial data.
Introduction; Preliminary testing for mapped
patterns; Analysis of sparsely sampled patterns;
Spatial point processes; Analysis of mapped
patterns; Multivariate spatial point processes;
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Understanding spatial statistics requires tools from
applied and mathematical statistics, linear model
theory, regression, time series, and stochastic
processes. It also requires a mindset that focuses on
the unique characteristics of spatial data and the
development of specialized analytical tools designed
explicitly for spatial data analysis. Statistical Methods
for Spatial Data Analysis answers the demand for a
text that incorporates all of these factors by
presenting a balanced exposition that explores both
the theoretical foundations of the field of spatial
statistics as well as practical methods for the
analysis of spatial data. This book is a
comprehensive and illustrative treatment of basic
statistical theory and methods for spatial data
analysis, employing a model-based and frequentist
approach that emphasizes the spatial domain. It
introduces essential tools and approaches including:
measures of autocorrelation and their role in data
analysis; the background and theoretical framework
supporting random fields; the analysis of mapped
spatial point patterns; estimation and modeling of the
covariance function and semivariogram; a
comprehensive treatment of spatial analysis in the
spectral domain; and spatial prediction and kriging.
The volume also delivers a thorough analysis of
spatial regression, providing a detailed development
of linear models with uncorrelated errors, linear
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generalized linear mixed models for spatial data. It
succinctly discusses Bayesian hierarchical models
and concludes with reviews on simulating random
fields, non-stationary covariance, and spatiotemporal processes. Additional material on the CRC
Press website supplements the content of this book.
The site provides data sets used as examples in the
text, software code that can be used to implement
many of the principal methods described and
illustrated, and updates to the text itself.
This is a new edition of the accessible and studentfriendly 'how to' for anyone using R for the first time,
for use in spatial statistical analysis, geocomputation
and digital mapping. The authors, once again, take
readers from ‘zero to hero’, updating the now
standard text to further enable practical R
applications in GIS, spatial analyses, spatial
statistics, web-scraping and more. Revised and
updated, each chapter includes: example data and
commands to explore hands-on; scripts and coding
to exemplify specific functionality; self-contained
exercises for students to work through; embedded
code within the descriptive text. The new edition
includes detailed discussion of new and emerging
packages within R like sf, ggplot, tmap, making it the
go to introduction for all researchers collecting and
using data with location attached. This is the
introduction to the use of R for spatial statistical
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using data with location attached.
While mapped data provide a common ground for
discussions between the public, the media,
regulatory agencies, and public health researchers,
the analysis of spatially referenced data has
experienced a phenomenal growth over the last two
decades, thanks in part to the development of
geographical information systems (GISs). This is the
first thorough overview to integrate spatial statistics
with data management and the display capabilities of
GIS. It describes methods for assessing the
likelihood of observed patterns and quantifying the
link between exposures and outcomes in spatially
correlated data. This introductory text is designed to
serve as both an introduction for the novice and a
reference for practitioners in the field Requires only
minimal background in public health and only some
knowledge of statistics through multiple regression
Touches upon some advanced topics, such as
random effects, hierarchical models and spatial point
processes, but does not require prior exposure
Includes lavish use of figures/illustrations throughout
the volume as well as analyses of several data sets
(in the form of "data breaks") Exercises based on
data analyses reinforce concepts
Modern Statistical Methodology and Software for
Analyzing Spatial Point PatternsSpatial Point
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shows scientific researchers and applied statisticians
from a wide range of fields how to analyze their
spatial point pattern data. Making the techniques
accessible to non-mathematicians, the authors draw
on th
Statistical Analysis of Spatial and Spatio-Temporal
Point Patterns, Third EditionCRC Press
CD-ROM contains complete set of ArcView Extensions
used in text and accompanying datasets.
Spatial epidemiology is the description and analysis of
the geographical distribution of disease. It is more
important now than ever, with modern threats such as
bio-terrorism making such analysis even more complex.
This second edition of Statistical Methods in Spatial
Epidemiology is updated and expanded to offer a
complete coverage of the analysis and application of
spatial statistical methods. The book is divided into two
main sections: Part 1 introduces basic definitions and
terminology, along with map construction and some
basic models. This is expanded upon in Part II by
applying this knowledge to the fundamental problems
within spatial epidemiology, such as disease mapping,
ecological analysis, disease clustering, bio-terrorism,
space-time analysis, surveillance and infectious disease
modelling. Provides a comprehensive overview of the
main statistical methods used in spatial epidemiology.
Updated to include a new emphasis on bio-terrorism and
disease surveillance. Emphasizes the importance of
space-time modelling and outlines the practical
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software available for analyzing spatial data, including
WinBUGS, SaTScan and R, and features an
accompanying website hosting related software.
Contains numerous data sets, each representing a
different approach to the analysis, and provides an
insight into various modelling techniques. This text is
primarily aimed at medical statisticians, researchers and
practitioners from public health and epidemiology. It is
also suitable for postgraduate students of statistics and
epidemiology, as well professionals working in
government agencies.
Figure 1. 1. Map of Great Britain at two different scale
levels. (a) Counties, (b)Regions. '-. " Figure 1. 2. Two
alternative aggregations of the Italian provincie in 32
larger areas 4 CHAPTER 1 d . , b) Figure 1. 3
Percentage of votes of the Communist Party in the 1987
Italian political elections (a) and percentage of population
over 75 years (b) in 1981 Italian Census in 32 polling
districts. The polling districts with values above the
average are shaded. Figure 1. 4: First order neighbours
(a) and second order neighbours (b) of a reference area.
INTRODUCTION 5 While there are several other
problems relating to the analysis of areal data, the
problem of estimating a spatial correlO!J'am merits
special attention. The concept of the correlogram has
been borrowed in the spatial literature from the time
series analysis. Figure l. 4. a shows the first-order
neighbours of a reference area, while Figure 1. 4. b
displays the second-order neighbours of the same area.
Higher-order neighbours can be defined in a similar
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between immediate neighbouring areas a certain degree
of dependence may be present among higher-order
neighbours. This has been shown to be an alternative
way of look ing at the sca le problem (Cliff and Ord,
1981, p. l 23). However, unlike the case of a time series
where each observation depends only on past
observations, here dependence extends in all directions.
In September 1977 a "Regional Science Symposium"
was held at the Faculty of Economics of the University of
Goningen in the Netherlands. The impetus in organizing
this symposium was the recent estab lishmen t at the F
acuIty of Economics of a group engaged in teaching and
research within the field of regional science. The aim of
the symposium was to familiarize university members
with regional science and to introduce the new group to
both the national and international scene. Two separate
topics of potential interest to both researchers and policymakers were selected. The first theme, spatial
inequalities and regional development, was chosen
because of its central place in regional science. Authors
from several disciplines were asked to approach this
theme from a general, policy-oriented point of view. This
ensured the spotlighting of the various dimensions of
spatial inequality and its implications for regional policy.
The results of their efforts have been collected in a
volume entitled Spatial Inequalities and Regional
Development. The second theme focussed on spatial
statistical analysis. This branch of statistics is a relatively
new one. It is receiving growing attention from
researchers in the field of applied regional science. The
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research results related to the use of appropriate
statistical and econometric methods for analyzing spatial
data. The papers con cerned have been collected in
another volume, entitled Exploratory and Explanatory
Statistical Analysis of Spatial Data.
In the real world, there are numerous and various events
that occur on and alongside networks, including the
occurrence of traffic accidents on highways, the location
of stores alongside roads, the incidence of crime on
streets and the contamination along rivers. In order to
carry out analyses of those events, the researcher needs
to be familiar with a range of specific techniques. Spatial
Analysis Along Networks provides a practical guide to
the necessary statistical techniques and their
computational implementation. Each chapter illustrates a
specific technique, from Stochastic Point Processes on a
Network and Network Voronoi Diagrams, to Network Kfunction and Point Density Estimation Methods, and the
Network Huff Model. The authors also discuss and
illustrate the undertaking of the statistical tests described
in a Geographical Information System (GIS) environment
as well as demonstrating the user-friendly free software
package SANET. Spatial Analysis Along Networks:
Presents a much-needed practical guide to statistical
spatial analysis of events on and alongside a network, in
a logical, user-friendly order. Introduces the preliminary
methods involved, before detailing the advanced,
computational methods, enabling the readers a complete
understanding of the advanced topics. Dedicates a
separate chapter to each of the major techniques
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the tests described in the book, using a GIS. Is
supported by a supplementary website, providing
readers with a link to the free software package SANET,
so they can execute the statistical methods described in
the book. Students and researchers studying spatial
statistics, spatial analysis, geography, GIS, OR, traffic
accident analysis, criminology, retail marketing, facility
management and ecology will benefit from this book.
Spatial statistics has been widely used in many
environmental studies. This book is a collection of recent
studies on applying spatial statistics in subjects such as
demography, transportation, precision agriculture and
ecology. Different subjects require different aspects of
spatial statistics. In addition to quantitative statements
from statistics and tests, visualization in forms of maps,
drawings, and images are provided to illustrate the
relationship between data and locations. This book will
be valuable to researchers who are interested in
applying statistics to spatial data, as well as graduate
students who know statistics and want to explore how it
can be applied to spatial data. With the processing part
being simplified to several mouse clicks by commercial
software, one should pay more attention to justification of
using spatial statistics, as well as interpretation and
assessment of the results. GIScience proves to be a
useful tool in visualization of spatial data, and such
useful technology should be utilized, as part, for the
interpretation and assessment of the results.
In a contribution (Bartlett, 1971 a) to the Symposium on
Statistical Ecology at Yale in 1969, I noted in my
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be in any way a review of statistical techniques for
analysing spatial patterns. My contribution to a
conference at Sheffield in 1973 aimed, at least in part, to
supply such a review and forms the basis of this
monograph; but in these prefatory remarks I must still
make clear what I decided to discuss, and what I have
omitted. Broadly speaking, the coverage is that included
in seminars and lectures I have given on this theme
since 1969. We may divide problems of spatial pattern
(in contrast with complete random chaos) into (i)
detecting departures from randomness, Oi) analysing
such departures when detected, for example, in relation
to some stochastic model and (iii) special problems
which require separate consideration; for example,
sophisticated problems of pattern recognition in specific
fields, such as the computer reading of handwriting or
recognition of chromosomes.
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