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Statistical Analysis of Spatial and Spatio-Temporal Point Patterns, Third Edition
CRC Press 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 methods for analyzing spatially referenced point process 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.

Statistical Analysis of Spatial Point Patterns
Hodder Education 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.

Spatio-Temporal Statistics with R
CRC Press The world is becoming increasingly complex, with larger quantities of data available to be analyzed. It so happens that much of these "big data" that are available are
spatio-temporal in nature, meaning that they can be indexed by their spatial locations and time stamps. Spatio-Temporal Statistics with R provides an accessible introduction to
statistical analysis of spatio-temporal data, with hands-on applications of the statistical methods using R Labs found at the end of each chapter. The book: Gives a step-by-step
approach to analyzing spatio-temporal data, starting with visualization, then statistical modelling, with an emphasis on hierarchical statistical models and basis function expansions,
and ﬁnishing with model evaluation Provides a gradual entry to the methodological aspects of spatio-temporal statistics Provides broad coverage of using R as well as "R Tips"
throughout. Features detailed examples and applications in end-of-chapter Labs Features "Technical Notes" throughout to provide additional technical detail where relevant
Supplemented by a website featuring the associated R package, data, reviews, errata, a discussion forum, and more The book ﬁlls a void in the literature and available software,
providing a bridge for students and researchers alike who wish to learn the basics of spatio-temporal statistics. It is written in an informal style and functions as a down-to-earth
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introduction to the subject. Any reader familiar with calculus-based probability and statistics, and who is comfortable with basic matrix-algebra representations of statistical models,
would ﬁnd this book easy to follow. The goal is to give as many people as possible the tools and conﬁdence to analyze spatio-temporal data.

Statistics for Spatio-Temporal Data
John Wiley & Sons Winner of the 2013 DeGroot Prize. A state-of-the-art presentation of spatio-temporal processes,bridging classic ideas with modern hierarchical statisticalmodeling
concepts and the latest computational methods Noel Cressie and Christopher K. Wikle, are also winnersof the 2011 PROSE Award in the Mathematics category, for thebook
“Statistics for Spatio-Temporal Data” (2011),published by John Wiley and Sons. (The PROSE awards, forProfessional and Scholarly Excellence, are given by the Associationof
American Publishers, the national trade association of the USbook publishing industry.) Statistics for Spatio-Temporal Data has now beenreprinted with small corrections to the text
andthe bibliography. The overall content and pagination of thenew printing remains the same; the diﬀerence comes inthe form of corrections to typographical errors, editing
oﬁncomplete and missing references, and some updated spatio-temporalinterpretations. From understanding environmental processes and climate trends todeveloping new
technologies for mapping public-health data and thespread of invasive-species, there is a high demand for statisticalanalyses of data that take spatial, temporal, and spatiotemporalinformation into account. Statistics for Spatio-TemporalData presents a systematic approach to key quantitativetechniques that incorporate the latest advances in
statisticalcomputing as well as hierarchical, particularly Bayesian,statistical modeling, with an emphasis on dynamical spatio-temporalmodels. Cressie and Wikle supply a unique
presentation thatincorporates ideas from the areas of time series and spatialstatistics as well as stochastic processes. Beginning with separatetreatments of temporal data and
spatial data, the book combinesthese concepts to discuss spatio-temporal statistical methods forunderstanding complex processes. Topics of coverage include: Exploratory methods
for spatio-temporal data, includingvisualization, spectral analysis, empirical orthogonal functionanalysis, and LISAs Spatio-temporal covariance functions, spatio-temporal
kriging,and time series of spatial processes Development of hierarchical dynamical spatio-temporal models(DSTMs), with discussion of linear and nonlinear DSTMs andcomputational
algorithms for their implementation Quantifying and exploring spatio-temporal variability inscientiﬁc applications, including case studies based on real-worldenvironmental data
Throughout the book, interesting applications demonstrate therelevance of the presented concepts. Vivid, full-color graphicsemphasize the visual nature of the topic, and a related
FTP sitecontains supplementary material. Statistics for Spatio-TemporalData is an excellent book for a graduate-level course onspatio-temporal statistics. It is also a valuable
reference forresearchers and practitioners in the ﬁelds of applied mathematics,engineering, and the environmental and health sciences.

Statistics for Spatio-Temporal Data
John Wiley & Sons Winner of the 2013 DeGroot Prize. A state-of-the-art presentation of spatio-temporal processes, bridging classic ideas with modern hierarchical statistical modeling
concepts and the latest computational methods Noel Cressie and Christopher K. Wikle, are also winners of the 2011 PROSE Award in the Mathematics category, for the book
“Statistics for Spatio-Temporal Data” (2011), published by John Wiley and Sons. (The PROSE awards, for Professional and Scholarly Excellence, are given by the Association of
American Publishers, the national trade association of the US book publishing industry.) Statistics for Spatio-Temporal Data has now been reprinted with small corrections to the
text and the bibliography. The overall content and pagination of the new printing remains the same; the diﬀerence comes in the form of corrections to typographical errors, editing
of incomplete and missing references, and some updated spatio-temporal interpretations. From understanding environmental processes and climate trends to developing new
technologies for mapping public-health data and the spread of invasive-species, there is a high demand for statistical analyses of data that take spatial, temporal, and spatiotemporal information into account. Statistics for Spatio-Temporal Data presents a systematic approach to key quantitative techniques that incorporate the latest advances in
statistical computing as well as hierarchical, particularly Bayesian, statistical modeling, with an emphasis on dynamical spatio-temporal models. Cressie and Wikle supply a unique
presentation that incorporates ideas from the areas of time series and spatial statistics as well as stochastic processes. Beginning with separate treatments of temporal data and
spatial data, the book combines these concepts to discuss spatio-temporal statistical methods for understanding complex processes. Topics of coverage include: Exploratory
methods for spatio-temporal data, including visualization, spectral analysis, empirical orthogonal function analysis, and LISAs Spatio-temporal covariance functions, spatio-temporal
kriging, and time series of spatial processes Development of hierarchical dynamical spatio-temporal models (DSTMs), with discussion of linear and nonlinear DSTMs and
computational algorithms for their implementation Quantifying and exploring spatio-temporal variability in scientiﬁc applications, including case studies based on real-world
environmental data Throughout the book, interesting applications demonstrate the relevance of the presented concepts. Vivid, full-color graphics emphasize the visual nature of the
topic, and a related FTP site contains supplementary material. Statistics for Spatio-Temporal Data is an excellent book for a graduate-level course on spatio-temporal statistics. It is
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also a valuable reference for researchers and practitioners in the ﬁelds of applied mathematics, engineering, and the environmental and health sciences.

Spatio-temporal Design
Advances in Eﬃcient Data Acquisition
John Wiley & Sons A state-of-the-art presentation of optimum spatio-temporalsampling design - bridging classic ideas with modern statisticalmodeling concepts and the latest
computational methods. Spatio-temporal Design presents a comprehensivestate-of-the-art presentation combining both classical and moderntreatments of network design and
planning for spatial andspatio-temporal data acquisition. A common problem set isinterwoven throughout the chapters, providing various perspectivesto illustrate a complete
insight to the problem at hand. Motivated by the high demand for statistical analysis of datathat takes spatial and spatio-temporal information into account,this book incorporates
ideas from the areas of time series, spatialstatistics and stochastic processes, and combines them to discussoptimum spatio-temporal sampling design. Spatio-temporal Design:
Advances in Eﬃcient DataAcquisition: Provides an up-to-date account of how to collect space-timedata for monitoring, with a focus on statistical aspects and thelatest
computational methods Discusses basic methods and distinguishes between design andmodel-based approaches to collecting space-time data. Features model-based frequentist
design for univariate andmultivariate geostatistics, and second-phase spatial sampling. Integrates common data examples and case studies throughout thebook in order to
demonstrate the diﬀerent approaches and theirintegration. Includes real data sets, data generating mechanisms andsimulation scenarios. Accompanied by a supporting website
featuring R code. Spatio-temporal Design presents an excellent book forgraduate level students as well as a valuable reference forresearchers and practitioners in the ﬁelds of
applied mathematics,engineering, and the environmental and health sciences.

Spatial and Spatio-Temporal Geostatistical Modeling and Kriging
John Wiley & Sons Statistical Methods for Spatial and Spatio-Temporal Data Analysis provides a complete range of spatio-temporal covariance functions and discusses ways of
constructing them. This book is a uniﬁed approach to modeling spatial and spatio-temporal data together with signiﬁcant developments in statistical methodology with applications
in R. This book includes: Methods for selecting valid covariance functions from the empirical counterparts that overcome the existing limitations of the traditional methods. The
most innovative developments in the diﬀerent steps of the kriging process. An up-to-date account of strategies for dealing with data evolving in space and time. An accompanying
website featuring R code and examples

Handbook of Spatial Statistics
CRC Press Assembling a collection of very prominent researchers in the ﬁeld, the Handbook of Spatial Statistics presents a comprehensive treatment of both classical and state-ofthe-art aspects of this maturing area. It takes a uniﬁed, integrated approach to the material, providing cross-references among chapters.The handbook begins with a historical intro

Exploratory Analysis of Spatial and Temporal Data
A Systematic Approach
Springer Science & Business Media 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
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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.

Statistical Methods for Spatial Data Analysis
CRC Press 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 models
with spatially-correlated errors and 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 spatio-temporal 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.

Hierarchical Modeling and Analysis for Spatial Data
CRC Press Among the many uses of hierarchical modeling, their application to the statistical analysis of spatial and spatio-temporal 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,

Statistical Methods for Spatio-Temporal Systems
CRC Press Statistical Methods for Spatio-Temporal Systems presents current statistical research issues on spatio-temporal data modeling and will promote advances in research and
a greater understanding between the mechanistic and the statistical modeling communities. Contributed by leading researchers in the ﬁeld, each self-contained chapter starts with
an introduction of the topic and progresses to recent research results. Presenting speciﬁc examples of epidemic data of bovine tuberculosis, gastroenteric disease, and the U.K.
foot-and-mouth outbreak, the ﬁrst chapter uses stochastic models, such as point process models, to provide the probabilistic backbone that facilitates statistical inference from
data. The next chapter discusses the critical issue of modeling random growth objects in diverse biological systems, such as bacteria colonies, tumors, and plant populations. The
subsequent chapter examines data transformation tools using examples from ecology and air quality data, followed by a chapter on space-time covariance functions. The
contributors then describe stochastic and statistical models that are used to generate simulated rainfall sequences for hydrological use, such as ﬂood risk assessment. The ﬁnal
chapter explores Gaussian Markov random ﬁeld speciﬁcations and Bayesian computational inference via Gibbs sampling and Markov chain Monte Carlo, illustrating the methods with
a variety of data examples, such as temperature surfaces, dioxin concentrations, ozone concentrations, and a well-established deterministic dynamical weather model.

Spatial and Spatio-temporal Bayesian Models with R - INLA
John Wiley & Sons Spatial and Spatio-Temporal Bayesian Models with R-INLA provides a much needed, practically oriented & innovative presentation of the combination of Bayesian
methodology and spatial statistics. The authors combine an introduction to Bayesian theory and methodology with a focus on the spatial and spatio-temporal models used within the
Bayesian framework and a series of practical examples which allow the reader to link the statistical theory presented to real data problems. The numerous examples from the ﬁelds
of epidemiology, biostatistics and social science all are coded in the R package R-INLA, which has proven to be a valid alternative to the commonly used Markov Chain Monte Carlo
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simulations

Spatial and Spatio-temporal Geostatistical Modeling and Kriging
John Wiley and Sons Incorporated Statistical Methods for Spatial and Spatio-Temporal Data Analysis provides a complete range of spatio-temporal covariance functions and discusses
ways of constructing them. This book is a uniﬁed approach to modeling spatial and spatio-temporal data together with signiﬁcant developments in statistical methodology with
applications in R. This book includes: -Methods for selecting valid covariance functions from the empirical counterparts that overcome the existing limitations of the traditional
methods. -The most innovative developments in the diﬀerent steps of the kriging process. -An up-to-date account of strategies for dealing with data evolving in space and time. -An
accompanying website featuring R code and examples.

Regression Modelling wih Spatial and Spatial-Temporal Data
A Bayesian Approach
CRC Press Modelling Spatial and Spatial-Temporal Data: A Bayesian Approach is aimed at statisticians and quantitative social, economic and public health students and researchers
who work with spatial and spatial-temporal data. It assumes a grounding in statistical theory up to the standard linear regression model. The book compares both hierarchical and
spatial econometric modelling, providing both a reference and a teaching text with exercises in each chapter. The book provides a fully Bayesian, self-contained, treatment of the
underlying statistical theory, with chapters dedicated to substantive applications. The book includes WinBUGS code and R code and all datasets are available online. Part I covers
fundamental issues arising when modelling spatial and spatial-temporal data. Part II focuses on modelling cross-sectional spatial data and begins by describing exploratory methods
that help guide the modelling process. There are then two theoretical chapters on Bayesian models and a chapter of applications. Two chapters follow on spatial econometric
modelling, one describing diﬀerent models, the other substantive applications. Part III discusses modelling spatial-temporal data, ﬁrst introducing models for time series data.
Exploratory methods for detecting diﬀerent types of space-time interaction are presented followed by two chapters on the theory of space-time separable (without space-time
interaction) and inseparable (with space-time interaction) models. An applications chapter includes: the evaluation of a policy intervention; analysing the temporal dynamics of
crime hotspots; chronic disease surveillance; and testing for evidence of spatial spillovers in the spread of an infectious disease. A ﬁnal chapter suggests some future directions and
challenges.

Applied Spatial Data Analysis with R
Springer Science & Business Media 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 spatio-temporal data. The second part showcases more specialised 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.
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Statistical Methods for Spatial Data Analysis
CRC Press 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 models
with spatially-correlated errors and 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 spatio-temporal 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.

Spatial Statistics and Spatio-Temporal Data
Covariance Functions and Directional Properties
John Wiley & Sons In the spatial or spatio-temporal context, specifying the correct covariance function is fundamental to obtain eﬃcient predictions, and to understand the underlying
physical process of interest. This book focuses on covariance and variogram functions, their role in prediction, and appropriate choice of these functions in applications. Both recent
and more established methods are illustrated to assess many common assumptions on these functions, such as, isotropy, separability, symmetry, and intrinsic correlation. After an
extensive introduction to spatial methodology, the book details the eﬀects of common covariance assumptions and addresses methods to assess the appropriateness of such
assumptions for various data structures. Key features: An extensive introduction to spatial methodology including a survey of spatial covariance functions and their use in spatial
prediction (kriging) is given. Explores methodology for assessing the appropriateness of assumptions on covariance functions in the spatial, spatio-temporal, multivariate spatial,
and point pattern settings. Provides illustrations of all methods based on data and simulation experiments to demonstrate all methodology and guide to proper usage of all
methods. Presents a brief survey of spatial and spatio-temporal models, highlighting the Gaussian case and the binary data setting, along with the diﬀerent methodologies for
estimation and model ﬁtting for these two data structures. Discusses models that allow for anisotropic and nonseparable behaviour in covariance functions in the spatial, spatiotemporal and multivariate settings. Gives an introduction to point pattern models, including testing for randomness, and ﬁtting regular and clustered point patterns. The importance
and assessment of isotropy of point patterns is detailed. Statisticians, researchers, and data analysts working with spatial and space-time data will beneﬁt from this book as well as
will graduate students with a background in basic statistics following courses in engineering, quantitative ecology or atmospheric science.

Statistical Analysis of a Spatio-temporal Model with Location Dependent Parameters
and a Test for Spatial Stationarity
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Spatio-Temporal Heterogeneity
Concepts and Analyses
Cambridge University Press Our living environment continuously changes in space and time. This book explains how to capture and assess these changes through the relevant
statistical framework. It is a useful guide to students, teachers and researchers in the ﬁelds of biology, ecology and environmental science. Codes on the accompanying CD-ROM aid
analyses.

Statistical Methods for Spatial Planning and Monitoring
Springer Science & Business Media The book aims to investigate methods and techniques for spatial statistical analysis suitable to model spatial information in support of decision
systems. Over the last few years there has been a considerable interest in these tools and in the role they can play in spatial planning and environmental modelling. One of the
earliest and most famous deﬁnition of spatial planning was “a geographical expression to the economic, social, cultural and ecological policies of society”: borrowing from this point
of view, this text shows how an interdisciplinary approach is an eﬀective way to an harmonious integration of national policies with regional and local analysis. A wide range of
spatial models and techniques is, also, covered: spatial data mining, point processes analysis, nearest neighbor statistics and cluster detection, Fuzzy Regression model and local
indicators of spatial association; all of these tools provide the policy-maker with a valuable support to policy development.

Spatio-Temporal Graph Data Analytics
Springer This book highlights some of the unique aspects of spatio-temporal graph data from the perspectives of modeling and developing scalable algorithms. The authors discuss in
the ﬁrst part of this book, the semantic aspects of spatio-temporal graph data in two application domains, viz., urban transportation and social networks. Then the authors present
representational models and data structures, which can eﬀectively capture these semantics, while ensuring support for computationally scalable algorithms. In the ﬁrst part of the
book, the authors describe algorithmic development issues in spatio-temporal graph data. These algorithms internally use the semantically rich data structures developed in the
earlier part of this book. Finally, the authors introduce some upcoming spatio-temporal graph datasets, such as engine measurement data, and discuss some open research
problems in the area. This book will be useful as a secondary text for advanced-level students entering into relevant ﬁelds of computer science, such as transportation and urban
planning. It may also be useful for researchers and practitioners in the ﬁeld of navigational algorithms.

Statistics for Spatial Data
John Wiley & Sons 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 new unabridged softcover volumes, Wiley hopes to extend the lives of 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
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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 (including graphs that illuminate the theory discussed) and over 1,000 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.

Spatiotemporal Analysis of Extreme Hydrological Events
Elsevier Spatio-temporal Analysis of Extreme Hydrological Events oﬀers an extensive view of the experiences and applications of the latest developments and methodologies for
analyzing and understanding extreme environmental and hydrological events. The book addresses the topic using spatio-temporal methods, such as space-time geostatistics,
machine learning, statistical theory, hydrological modelling, neural network and evolutionary algorithms. This important resource for both hydrologists and statisticians interested
in the framework of spatial and temporal analysis of hydrological events will provide users with an enhanced understanding of the relationship between magnitude, dynamics and
the probability of extreme hydrological events. Presents spatio-temporal processes, including multivariate dynamic modelling Provides varying methodological approaches, giving
the readers multiple hydrological modelling information to use in their work Includes a variety of case studies making the context of the book relatable to everyday working
situations

Geostatistical Functional Data Analysis
John Wiley & Sons Geostatistical Functional Data Analysis Explore the intersection between geostatistics and functional data analysis with this insightful new reference Geostatistical
Functional Data Analysis presents a uniﬁed approach to modelling functional data when spatial and spatio-temporal correlations are present. The Editors link together the wide
research areas of geostatistics and functional data analysis to provide the reader with a new area called geostatistical functional data analysis that will bring new insights and new
open questions to researchers coming from both scientiﬁc ﬁelds. This book provides a complete and up-to-date account to deal with functional data that is spatially correlated, but
also includes the most innovative developments in diﬀerent open avenues in this ﬁeld. Containing contributions from leading experts in the ﬁeld, this practical guide provides
readers with the necessary tools to employ and adapt classic statistical techniques to handle spatial regression. The book also includes: A thorough introduction to the spatial
kriging methodology when working with functions A detailed exposition of more classical statistical techniques adapted to the functional case and extended to handle spatial
correlations Practical discussions of ANOVA, regression, and clustering methods to explore spatial correlation in a collection of curves sampled in a region In-depth explorations of
the similarities and diﬀerences between spatio-temporal data analysis and functional data analysis Aimed at mathematicians, statisticians, postgraduate students, and researchers
involved in the analysis of functional and spatial data, Geostatistical Functional Data Analysis will also prove to be a powerful addition to the libraries of geoscientists,
environmental scientists, and economists seeking insightful new knowledge and questions at the interface of geostatistics and functional data analysis.

Spatial Regression Models for the Social Sciences
SAGE Publications Spatial Regression Models for the Social Sciences shows researchers and students how to work with spatial data without the need for advanced mathematical
statistics. Focusing on the methods that are commonly used by social scientists, Guangqing Chi and Jun Zhu explain what each method is and when and how to apply it by
connecting it to social science research topics. Throughout the book they use the same social science example to demonstrate applications of each method and what the results can
tell us.

Spatiotemporal Analysis of Air Pollution and Its Application in Public Health
Elsevier Spatiotemporal Analysis of Air Pollution and Its Application in Public Health reviews, in detail, the tools needed to understand the spatial temporal distribution and trends of
air pollution in the atmosphere, including how this information can be tied into the diverse amount of public health data available using accurate GIS techniques. By utilizing GIS to
monitor, analyze and visualize air pollution problems, it has proven to not only be the most powerful, accurate and ﬂexible way to understand the atmosphere, but also a great way
to understand the impact air pollution has in diverse populations. This book is essential reading for novices and experts in atmospheric science, geography and any allied ﬁelds
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investigating air pollution. Introduces readers to the beneﬁts and uses of geo-spatiotemporal analyses of big data to reveal new and greater understanding of the intersection of air
pollution and health Ties in machine learning to improve speed and eﬃcacy of data models Includes developing visualizations, historical data, and real-time air pollution in large
geographic areas

Using R for Bayesian Spatial and Spatio-Temporal Health Modeling
CRC Press Progressively more and more attention has been paid to how location aﬀects health outcomes. The area of disease mapping focusses on these problems, and the Bayesian
paradigm has a major role to play in the understanding of the complex interplay of context and individual predisposition in such studies of disease. Using R for Bayesian Spatial and
Spatio-Temporal Health Modeling provides a major resource for those interested in applying Bayesian methodology in small area health data studies. Features: Review of R graphics
relevant to spatial health data Overview of Bayesian methods and Bayesian hierarchical modeling as applied to spatial data Bayesian Computation and goodness-of-ﬁt Review of
basic Bayesian disease mapping models Spatio-temporal modeling with MCMC and INLA Special topics include multivariate models, survival analysis, missing data, measurement
error, variable selection, individual event modeling, and infectious disease modeling Software for ﬁtting models based on BRugs, Nimble, CARBayes and INLA Provides code relevant
to ﬁtting all examples throughout the book at a supplementary website The book ﬁlls a void in the literature and available software, providing a crucial link for students and
professionals alike to engage in the analysis of spatial and spatio-temporal health data from a Bayesian perspective using R. The book emphasizes the use of MCMC via Nimble,
BRugs, and CARBAyes, but also includes INLA for comparative purposes. In addition, a wide range of packages useful in the analysis of geo-referenced spatial data are employed and
code is provided. It will likely become a key reference for researchers and students from biostatistics, epidemiology, public health, and environmental science.

On Spatio-Temporal Data Modelling and Uncertainty Quantiﬁcation Using Machine
Learning and Information Theory
Springer Nature

Analysis and Modeling Techniques for Geo-spatial and Spatio-temporal Datasets
In recent years, spatio-temporal data has received a lot of attention and increasingly plays an important role in our everyday lives as we can witness from the fast-growing mobile
technologies and its location-based application development. By spatio-temporal data, we mean data that is associated with speciﬁc spatial locations that change over time. For
example, a cellphone or car with GPS will generate the object location at regular time intervals. Another example would be the track of a storm center as it moves. Spatio-temporal
data could be thought of as a huge data warehouse, which contains hidden and meaningful information. However, to analyze the available spatiotemporal data directly from its
original formats and locations is not easy because the data is often in a format that is diﬃcult to analyze and is usually 'big'. Our research goals focus on spatio-temporal datasets
and how to summarize, model, and conceptualize them for analysis and mining. Five main parts of this dissertation include: 1) spatio-temporal knowledge representation, 2)
identifying meaningful concepts from raw data, 3) converting raw data to conceptual data, 4) analysis and mining of conceptual data, and 5) a general framework for big data
analysis and mining. In the ﬁrst part of the dissertation, we look at the spatio-temporal datasets in general by considering spatio-temporal data semantics using techniques similar
to those utilized in the “Semantic Web”. We work towards creating a spatio-temporal ontology framework, which can be used to represent and reason about spatio-temporal data.
In the next three parts, we focus on the spatio-temporal datasets in a speciﬁc domain, which is rainfall precipitation data in the hydrology domain. However, the techniques and
methodology that we use can be adapted to diﬀerent types of hydrological data such as soil moisture, water level, etc., as well as other types of big spatio-temporal data. Therefore,
in the ﬁnal part, we propose a generalized framework for analyzing and mining big data in any given domain. The framework allows big data in a particular domain to be
conceptually analyzed and mined by using ontologies and EER.
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Time-Integrative Geographic Information Systems
Management and Analysis of Spatio-Temporal Data
Springer Science & Business Media 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).

Advances in Spatio-Temporal Analysis
CRC Press Developments in Geographic Information Technology have raised the expectations of users. A static map is no longer enough; there is now demand for a dynamic
representation. Time is of great importance when operating on real world geographical phenomena, especially when these are dynamic. Researchers in the ﬁeld of Temporal
Geographical Infor

Handbook of Spatial Statistics
CRC Press Assembling a collection of very prominent researchers in the ﬁeld, the Handbook of Spatial Statistics presents a comprehensive treatment of both classical and state-ofthe-art aspects of this maturing area. It takes a uniﬁed, integrated approach to the material, providing cross-references among chapters. The handbook begins with a historical
introduction detailing the evolution of the ﬁeld. It then focuses on the three main branches of spatial statistics: continuous spatial variation (point referenced data); discrete spatial
variation, including lattice and areal unit data; and spatial point patterns. The book also contains a section on space–time work as well as a section on important topics that build
upon earlier chapters. By collecting the major work in the ﬁeld in one source, along with including an extensive bibliography, this handbook will assist future research eﬀorts. It
deftly balances theory and application, strongly emphasizes modeling, and introduces many real data analysis examples.

Spatiotemporal Data Analysis
Princeton University Press How do we study the storm's mutation into a deadly twister? Avian ﬂu cases are reported in China.

Optimal Mapping When Datasets are Massive
Maps are an extremely important part of any military operation and producing timely and accurate maps is an essential planning tool. Ocean-ﬂoor or terrain data are static and
spatial, while meteorological or visibility data are dynamic and spatio-temporal. Data upon which maps are based can be simultaneously massive and sparse, and they are noisy. In
the presence of uncertainty due to missing data and measurement-error noise, spatial and spatio-temporal statistical analysis of massive data sets is challenging. The massiveness
causes problems in computing optimal spatial predictors, such as kriging, since one has to solve (and store) systems of equations equal to the size of the data. In addition, a large
spatial domain is often associated with nonstationary behavior over that domain. The objectives of this study are as follows: (1) construct a ﬂexible family of nonstationary
covariance functions using a truncated set of basis functions, ﬁxed in number; (2) develop the necessary methodology and algorithms for covariance-parameter estimation; (3)
derive optimal spatial or spatio-temporal maps that account for uncertainties statistically; and (4) incorporate spatial and spatio-temporal dependencies into the analysis of sensornetwork data.
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Advanced Spatial Modeling with Stochastic Partial Diﬀerential Equations Using R and
INLA
CRC Press Modeling spatial and spatio-temporal continuous processes is an important and challenging problem in spatial statistics. Advanced Spatial Modeling with Stochastic Partial
Diﬀerential Equations Using R and INLA describes in detail the stochastic partial diﬀerential equations (SPDE) approach for modeling continuous spatial processes with a Matérn
covariance, which has been implemented using the integrated nested Laplace approximation (INLA) in the R-INLA package. Key concepts about modeling spatial processes and the
SPDE approach are explained with examples using simulated data and real applications. This book has been authored by leading experts in spatial statistics, including the main
developers of the INLA and SPDE methodologies and the R-INLA package. It also includes a wide range of applications: * Spatial and spatio-temporal models for continuous outcomes
* Analysis of spatial and spatio-temporal point patterns * Coregionalization spatial and spatio-temporal models * Measurement error spatial models * Modeling preferential sampling
* Spatial and spatio-temporal models with physical barriers * Survival analysis with spatial eﬀects * Dynamic space-time regression * Spatial and spatio-temporal models for
extremes * Hurdle models with spatial eﬀects * Penalized Complexity priors for spatial models All the examples in the book are fully reproducible. Further information about this
book, as well as the R code and datasets used, is available from the book website at http://www.r-inla.org/spde-book. The tools described in this book will be useful to researchers in
many ﬁelds such as biostatistics, spatial statistics, environmental sciences, epidemiology, ecology and others. Graduate and Ph.D. students will also ﬁnd this book and associated
ﬁles a valuable resource to learn INLA and the SPDE approach for spatial modeling.

Infectious Disease Informatics
Syndromic Surveillance for Public Health and Bio-Defense
Springer Science & Business Media Computer-based infectious disease surveillance systems are capable of real-time or near real-time detection of serious illnesses and potential
bioterrorism agent exposures and represent a major step forward in disease surveillance. Infectious Disease Informatics: Syndromic Surveillance for Public Health and Bio-Defense is
an in-depth monograph that analyzes and evaluates the outbreak modeling and detection capabilities of existing surveillance systems under a uniﬁed framework, and presents the
ﬁrst book-length coverage of the subject from an informatics-driven perspective. Individual chapters consider the state of the art, including the facilitation of data collection,
sharing and transmission; a focus on various outbreak detection methods; data visualization and information dissemination issues; and system assessment and other policy issues.
Eight chapters then report on several real-world case studies, summarizing and comparing eight syndromic surveillance systems, including those that have been adopted by many
public health agencies (e.g., RODS and BioSense). The book concludes with a discussion of critical issues and challenges, with a look to future directions. This book is an excellent
source of current information for researchers in public health and IT. Government public health oﬃcials and private-sector practitioners in both public health and IT will ﬁnd the
most up-to-date information available, and students from a variety of disciplines, including public health, biostatistics, information systems, computer science, and public
administration and policy will get a comprehensive look at the concepts, techniques, and practices of syndromic surveillance.

Geographic Data Mining and Knowledge Discovery
CRC Press The Deﬁnitive Volume on Cutting-Edge Exploratory Analysis of Massive Spatial and Spatiotemporal DatabasesSince the publication of the ﬁrst edition of Geographic Data
Mining and Knowledge Discovery, new techniques for geographic data warehousing (GDW), spatial data mining, and geovisualization (GVis) have been developed. In addition, there
has bee
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Geospatial Health Data
Modeling and Visualization with R-INLA and Shiny
CRC Press Geospatial health data are essential to inform public health and policy. These data can be used to quantify disease burden, understand geographic and temporal patterns,
identify risk factors, and measure inequalities. Geospatial Health Data: Modeling and Visualization with R-INLA and Shiny describes spatial and spatio-temporal statistical methods
and visualization techniques to analyze georeferenced health data in R. The book covers the following topics: Manipulate and transform point, areal, and raster data, Bayesian
hierarchical models for disease mapping using areal and geostatistical data, Fit and interpret spatial and spatio-temporal models with the Integrated Nested Laplace Approximations
(INLA) and the Stochastic Partial Diﬀerential Equation (SPDE) approaches, Create interactive and static visualizations such as disease maps and time plots, Reproducible R
Markdown reports, interactive dashboards, and Shiny web applications that facilitate the communication of insights to collaborators and policy makers. The book features fully
reproducible examples of several disease and environmental applications using real-world data such as malaria in The Gambia, cancer in Scotland and USA, and air pollution in
Spain. Examples in the book focus on health applications, but the approaches covered are also applicable to other ﬁelds that use georeferenced data including epidemiology,
ecology, demography or criminology. The book provides clear descriptions of the R code for data importing, manipulation, modeling and visualization, as well as the interpretation of
the results. This ensures contents are fully reproducible and accessible for students, researchers and practitioners.

Spatio-Temporal Methods in Environmental Epidemiology
CRC Press Teaches Students How to Perform Spatio-Temporal Analyses within Epidemiological Studies Spatio-Temporal Methods in Environmental Epidemiology is the ﬁrst book of its
kind to speciﬁcally address the interface between environmental epidemiology and spatio-temporal modeling. In response to the growing need for collaboration between
statisticians and environmental epidemiologists, the book links recent developments in spatio-temporal methodology with epidemiological applications. Drawing on real-life
problems, it provides the necessary tools to exploit advances in methodology when assessing the health risks associated with environmental hazards. The book’s clear guidelines
enable the implementation of the methodology and estimation of risks in practice. Designed for graduate students in both epidemiology and statistics, the text covers a wide range
of topics, from an introduction to epidemiological principles and the foundations of spatio-temporal modeling to new research directions. It describes traditional and Bayesian
approaches and presents the theory of spatial, temporal, and spatio-temporal modeling in the context of its application to environmental epidemiology. The text includes practical
examples together with embedded R code, details of speciﬁc R packages, and the use of other software, such as WinBUGS/OpenBUGS and integrated nested Laplace approximations
(INLA). A supplementary website provides additional code, data, examples, exercises, lab projects, and more. Representing a major new direction in environmental epidemiology,
this book—in full color throughout—underscores the increasing need to consider dependencies in both space and time when modeling epidemiological data. Students will learn how
to identify and model patterns in spatio-temporal data as well as exploit dependencies over space and time to reduce bias and ineﬃciency.
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