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Spatial And Spatio Temporal Geostatistical Modeling
And Kriging Wiley Series In Probability And Statistics
This volume contains 40 selected full-text contributions from the Sixth European
Conference on Geostatistics for Environmental Applications, geoENV IV, held in
Rhodes, Greece, October 25-26, 2006. The objective of the editors was to compile a
set of papers from which the reader could perceive how geostatistics is applied within
the environmental sciences. A few selected theoretical contributions are also included.
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.
This contributed volume features invited papers on current models and statistical
methods for spatial and multivariate data. With a focus on recent advances in statistics,
topics include spatio-temporal aspects, classification techniques, the multivariate
outcomes with zero and doubly-inflated data, discrete choice modelling, copula
distributions, and feasible algorithmic solutions. Special emphasis is placed on
applications such as the use of spatial and spatio-temporal models for rainfall in South
Carolina and the multivariate sparse areal mixed model for the Census dataset for the
state of Iowa. Articles use simulated and aggregated data examples to show the
flexibility and wide applications of proposed techniques. Carefully peer-reviewed and
pedagogically presented for a broad readership, this volume is suitable for graduate
and postdoctoral students interested in interdisciplinary research. Researchers in
applied statistics and sciences will find this book an important resource on the latest
developments in the field. In keeping with the STEAM-H series, the editors hope to
inspire interdisciplinary understanding and collaboration.
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
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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.
The return of the congress to North America after 20 years of absence could not have
been in a more ideal location. The beauty of Banff and the many offerings of the Rocky
Mountains was the perfect background for a week of interesting and innovative
discussions on the past, present and future of geostatistics. The congress was well
attended with approximately 200 delegates from 19 countries across six continents.
There was a broad spectrum of students and seasoned geostatisticians who shared
their knowledge in many areas of study including mining, petroleum, and environmental
applications. You will find 119 papers in this two volume set. All papers were presented
at the congress and have been peer-reviewed. They are grouped by the different
sessions that were held in Banff and are in the order of presentation. These papers
provide a permanent record of different theoretical perspectives from the last four
years. Not all of these ideas will stand the test of time and practice; however, their
originality will endure. The practical applications in these proceedings provide nuggets
of wisdom to those struggling to apply geostatistics in the best possible way. Students
and practitioners will be digging through these papers for many years to come. Oy
Leuangthong Clayton V. Deutsch ACKNOWLEDGMENTS We would like to thank the
industry sponsors who contributed generously to the overall success and quality of the
congress: De Beers Canada Earth Decision Sciences Maptek Chile Ltda. Mira
Geoscience Nexen Inc. Petro-Canada Placer Dome Inc.
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.
Originally published as: Statistical shape analysis, 1998
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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
One of the most common goals of geostatistical analysis is that of spatial prediction, in
other words: filling in the blank areas of the map. There are two popular methods for
accomplishing spatial prediction. Either kriging, or Bayesian hierarchical models. Both
methods require the inverse of the spatial covariance matrix of the data. As the sample
size, n, becomes large, both of these methods become impractical. Reduced rank
spatial models (RRSM) allow prediction on massive datasets without compromising the
complexity of the spatial process. This dissertation focuses on RRSMs, particularly
situations where the data follow non-Gaussian distributions. The manner in which data
can be non-Gaussian varies, and we address multiple such situations. We begin by
developing multivariate log-normal kriging and block kriging equations, and explain how
to implement them for data that are compositional. We also propose a robust nonparametric approach to parameter estimation for kriging. Moving towards hierarchical
models, we develop an empirical Bayes method to estimate parameters for heavy-tailed
distributions. After, we turn to the problem of knot selection. The topic is underrepresented in literature despite its importance to reduced rank spatial models. Finally,
we explore fully Bayesian models for non-Gaussian data based on scale mixtures of
Gaussians. The method is flexible enough to model a variety of distributional forms.
Furthermore, we discuss how our models can be extended to consider dependencies in
space as well as time.
Model-based Geostatistics for Global Public Health: Methods and Applications provides
an introductory account of model-based geostatistics, its implementation in opensource software and its application in public health research. In the public health
problems that are the focus of this book, the authors describe and explain the pattern of
spatial variation in a health outcome or exposure measurement of interest. Modelbased geostatistics uses explicit probability models and established principles of
statistical inference to address questions of this kind. Features: Presents state-of-theart methods in model-based geostatistics. Discusses the application these methods
some of the most challenging global public health problems including disease mapping,
exposure mapping and environmental epidemiology. Describes exploratory methods for
analysing geostatistical data, including: diagnostic checking of residuals standard linear
and generalized linear models; variogram analysis; Gaussian process models and
geostatistical design issues. Includes a range of more complex geostatistical problems
where research is ongoing. All of the results in the book are reproducible using publicly
available R code and data-sets, as well as a dedicated R package. This book has been
written to be accessible not only to statisticians but also to students and researchers in
the public health sciences. The Authors Peter Diggle is Distinguished University
Professor of Statistics in the Faculty of Health and Medicine, Lancaster University. He
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also holds honorary positions at the Johns Hopkins University School of Public Health,
Columbia University International Research Institute for Climate and Society, and Yale
University School of Public Health. His research involves the development of statistical
methods for analyzing spatial and longitudinal data and their applications in the
biomedical and health sciences. Dr Emanuele Giorgi is a Lecturer in Biostatistics and
member of the CHICAS research group at Lancaster University, where he formerly
obtained a PhD in Statistics and Epidemiology in 2015. His research interests involve
the development of novel geostatistical methods for disease mapping, with a special
focus on malaria and other tropical diseases. In 2018, Dr Giorgi was awarded the Royal
Statistical Society Research Prize "for outstanding published contribution at the
interface of statistics and epidemiology." He is also the lead developer of PrevMap, an
R package where all the methodology found in this book has been implemented.
The links between air pollutants and health impacts are many and complex. The
environmental health community is being challenged to take stronger mitigation to
respect population health and is taking opportunities to further their implication.
Recognizing, observing, and analyzing exposures are a promising way forward, but
also raise a myriad of new challenges and questions, including what such approaches
are, when and how they can put into practice, and what their implications are for
protecting human health. This book gives an overview of key issues in air pollution.
Reviews and research papers describe air pollution in a variety of context, such as:
evolution of air pollutant, urban structure effects, exposure in agriculture, surface ozone
monitoring, the respiratory diseases impacts, appropriate technology, and response
management to the air pollution.
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 model fitting Application of
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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.
This book identifies the need for modeling auxiliary knowledge of the terrain to enhance
the prediction accuracy of meteorological parameters. The spatial and spatio-temporal
prediction of these parameters are important for the scientific community, and the
semantic kriging (SemK) and its variants facilitate different types of prediction and
forecasting, such as spatial and spatio-temporal, a-priori and a-posterior, univariate and
multivariate. As such, the book also covers the process of deriving the meteorological
parameters from raw satellite remote sensing imagery, and helps understanding
different prediction method categories and the relation between spatial interpolation
methods and other prediction methods. The book is a valuable resource for researchers
working in the area of prediction of meteorological parameters, semantic analysis
(ontology-based reasoning) of the terrain, and improving predictions using auxiliary
knowledge of the terrain.
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 simulations
Code and Methods for Creating High-Quality Data Graphics A data graphic is not only a
static image, but it also tells a story about the data. It activates cognitive processes that
are able to detect patterns and discover information not readily available with the raw
data. This is particularly true for time series, spatial, and space-time datasets. Focusing
on the exploration of data with visual methods, Displaying Time Series, Spatial, and
Space-Time Data with R presents methods and R code for producing high-quality
graphics of time series, spatial, and space-time data. Practical examples using realworld datasets help you understand how to apply the methods and code. The book
illustrates how to display a dataset starting with an easy and direct approach and
progressively adding improvements that involve more complexity. Each of the book’s
three parts is devoted to different types of data. In each part, the chapters are grouped
according to the various visualization methods or data characteristics. Web Resource
Along with the main graphics from the text, the author’s website offers access to the
datasets used in the examples as well as the full R code. This combination of freely
available code and data enables you to practice with the methods and modify the code
to suit your own needs.
Our living environment continuously changes in space and time. This book explains
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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.
Preface. 1. Spatiotemporal Mapping in Natural Sciences. 2. Spatiotemporal Geometry. 3.
Physical Knowledge. 4. The Epistemic Paradigm. 5. Mathematical Formulation of the BME
Method. 6. Analytical Expressions of the Posterior Operator. 7. The Choice of a Spatiotemporal
Estimate. 8. Uncertainty Assessment. 9. Modifications of Formal BME Analysis. 10. SinglePoint Analytical Formulations. 11. Multipoint Analytical Formulations. 12. Popular Methods in
the Light of Modern Spatiotemporal Geostatistics. 13. A Call Not to Arms but to Research.
Bibliography. Index.
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 Patter
Monitoring gamma background radiation in the Netherlands is an important task of the National
Institute for Public Health and the Environment. Currently, there is an automatic network of
sensors that is monitoring the gamma background radiation in order to provide early warnings
in case of nuclear accidents. The output of this infrastructure is point data every ten minutes
that can be interpolated to produce a map. Only spatial correlation of data from the same
temporal instance is accounted for in the interpolation procedure. In order to improve the
predictions, temporal correlation could be integrated in the analysis of the variation of gamma
background radiation so that observations at previous time instants can also be used for
prediction. This document presents an analysis of the sources of spatial and temporal variation
and a geostatistical model of spatio-temporal variation in the special case of the linear mixed
model, where the data are modelled as an additive combination of a trend (environmental
variables, also known as predictors) and spatio-temporally correlated random deviations from
the trend. The trend was modelled using conventional statistics (previous an exhaustive
exploratory analysis) by employing linear regression two way interaction. The selection of the
model was done using backward elimination. The variables selected were able to describe
almost one third of the variation of the data. The random effect was modelled using an additive
linear model in order to build a spatiotemporal covariance function using a geometric
anisotropy ratio between space and time to compensate for the differences in both scales. The
approach is also known as the ‘metric’ model, where temporal variation, spatial variation and
interaction of spatiotemporal variation are added. The methodology is illustrated using data of
the gamma background dose from a period of four years (2005-2008) from the Dutch National
Radioactivity monitoring network. It was found that the principal source of variation is the
measurement device (calibration). It has a strong effect in the variation of time, space (high
nugget) and also in the regression model (low correlation with variables). The temporal
variation due to the instrument error was removed by not considering data from year 2005 in
the analysis. In this year reallocation after calibration of the sensors took place.
This scholarly introductory treatment explores the fundamentals of modern geostatistics,
viewing them as the product of the advancement of the epistemic status of stochastic data
analysis. The book's main focus is the Bayesian maximum entropy approach for studying
spatiotemporal distributions of natural variables, an approach that offers readers a deeper
understanding of the role of geostatistics in improved mathematical models of scientific
mapping. Starting with a overview of the uses of spatiotemporal mapping in the natural
sciences, the text explores spatiotemporal geometry, the epistemic paradigm, the
mathematical formulation of the Bayesian maximum entropy method, and analytical
expressions of the posterior operator. Additional topics include uncertainty assessment, singleand multi-point analytical formulations, and popular methods. An innovative contribution to the
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field of space and time analysis, this volume offers many potential applications in
epidemiology, geography, biology, and other fields.
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
This Open Access handbook published at the IAMG's 50th anniversary, presents a compilation
of invited path-breaking research contributions by award-winning geoscientists who have been
instrumental in shaping the IAMG. It contains 45 chapters that are categorized broadly into five
parts (i) theory, (ii) general applications, (iii) exploration and resource estimation, (iv) reviews,
and (v) reminiscences covering related topics like mathematical geosciences, mathematical
morphology, geostatistics, fractals and multifractals, spatial statistics, multipoint geostatistics,
compositional data analysis, informatics, geocomputation, numerical methods, and chaos
theory in the geosciences.
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.
The general theme of this book is to present innovative psychometric modeling and methods.
In particular, this book includes research and successful examples of modeling techniques for
new data sources from digital assessments, such as eye-tracking data, hint uses, and process
data from game-based assessments. In addition, innovative psychometric modeling
approaches, such as graphical models, item tree models, network analysis, and cognitive
diagnostic models, are included. Chapters 1, 2, 4 and 6 are about psychometric models and
methods for learning analytics. The first two chapters focus on advanced cognitive diagnostic
models for tracking learning and the improvement of attribute classification accuracy. Chapter
4 demonstrates the use of network analysis for learning analytics. Chapter 6 introduces the
conjunctive root causes model for the understanding of prerequisite skills in learning. Chapters
3, 5, 8, 9 are about innovative psychometric techniques to model process data. Specifically,
Chapters 3 and 5 illustrate the usage of generalized linear mixed effect models and item tree
models to analyze eye-tracking data. Chapter 8 discusses the modeling approach of hint uses
and response accuracy in learning environment. Chapter 9 demonstrates the identification of
observable outcomes in the game-based assessments. Chapters 7 and 10 introduce
innovative latent variable modeling approaches, including the graphical and generalized linear
model approach and the dynamic modeling approach. In summary, the book includes
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theoretical, methodological, and applied research and practices that serve as the foundation
for future development. These chapters provide illustrations of efforts to model and analyze
multiple data sources from digital assessments. When computer-based assessments are
emerging and evolving, it is important that researchers can expand and improve the methods
for modeling and analyzing new data sources. This book provides a useful resource to
researchers who are interested in the development of psychometric methods to solve issues in
this digital assessment age.

This book presents a unified approach to modelling functional data when spatial and
spatio-temporal correlations are present. The editors link together for the first time 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. Leading
experts in the field, the Editors have put together a collection of chapters covering stateof-the-art methods in this area. The individual chapters combine formal statements of
the results including mathematical proofs with informal and naïve statements of
classical and new results.This book serves the scientific community to know what has
been done so far, and to know what type of open questions need of future answers.
After an introduction and brief overview, the book includes the following: A detailed
exposition of the spatial kriging methodology when dealing with functions. A detailed
exposition of more classical statistical techniques already adapted to the functional
case and now extended in the right way to handle spatial correlations. Learning
ANOVA, regression, clustering methods is crucial for a correct use of the statistical
methods when the spatial correlation is present among a collection of curves sampled
in a region. A thorough guide to understanding similarities and differences between
spatio-temporal data analysis and functional data analysis. The reader will be guided in
terms of modelling and computational issues. The information here allows the reader
not only to fully understand kriging methods, but to use the most innovative functional
methods adapted to spatially correlated functions, to deal with spatio-temporal datasets
from a functional perspective, and to being able to handle massive databases from a
more computational perspective. This book provides a complete an 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.
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 spatioPage 8/12
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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, spatio-temporal 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.
The book focuses on the development of advanced functions for field-based temporal
geographical information systems (TGIS). These fields describe natural,
epidemiological, economical, and social phenomena distributed across space and time.
The book is organized around four main themes: "Concepts, mathematical tools,
computer programs, and applications". Chapters I and II review the conceptual
framework of the modern TGIS and introduce the fundamental ideas of spatiotemporal
modelling. Chapter III discusses issues of knowledge synthesis and integration.
Chapter IV presents state-of-the-art mathematical tools of spatiotemporal mapping.
Links between existing TGIS techniques and the modern Bayesian maximum entropy
(BME) method offer significant improvements in the advanced TGIS functions.
Comparisons are made between the proposed functions and various other techniques
(e.g., Kriging, and Kalman-Bucy filters). Chapter V analyzes the interpretive features of
the advanced TGIS functions, establishing correspondence between the natural system
and the formal mathematics which describe it. In Chapters IV and V one can also find
interesting extensions of TGIS functions (e.g., non-Bayesian connectives and Fisher
information measures). Chapters VI and VII familiarize the reader with the TGIS toolbox
and the associated library of comprehensive computer programs. Chapter VIII
discusses important applications of TGIS in the context of scientific hypothesis testing,
explanation, and decision making.
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.
Presents a unique study of Integrative Problem-Solving (IPS). The consideration of
'Decadence' is essential in the scientific study of environmental and other problems and
their rigorous solution, because the broad context within which the problems emerge
can affect their solution. Stochastic reasoning underlines the conceptual and
methodological framework of IPS, and its formulation has a mathematical life of its own
that accounts for the multidisciplinarity of real world problems, the multisourced
uncertainties characterizing their solution, and the different thinking modes of the
people involved. Only by interpolating between the full range of disciplines (including
stochastic mathematics, physical science, neuropsychology, philosophy, and sociology)
and the associated thinking modes can scientists arrive at a satisfactory account of
problem-solving, and be able to distinguish between a technically complete problemsolution, and a solution that has social impact.
This book arises from the International Spring School "Advances and Challenges in
Space-Time modelling of Natural Events," which took place March 2010. It details
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recent developments, new methods and applications in spatial statistics and related
areas. This book arises from the International Spring School "Advances and
Challenges in Space-Time modelling of Natural Events," which took place March 2010.
It details recent developments, new methods and applications in spatial statistics and
related areas.
Spatial statistics are useful in subjects as diverse as climatology, ecology, economics,
environmental and earth sciences, epidemiology, image analysis and more. This book
covers the best-known spatial models for three types of spatial data: geostatistical data
(stationarity, intrinsic models, variograms, spatial regression and space-time models),
areal data (Gibbs-Markov fields and spatial auto-regression) and point pattern data
(Poisson, Cox, Gibbs and Markov point processes). The level is relatively advanced,
and the presentation concise but complete. The most important statistical methods and
their asymptotic properties are described, including estimation in geostatistics,
autocorrelation and second-order statistics, maximum likelihood methods, approximate
inference using the pseudo-likelihood or Monte-Carlo simulations, statistics for point
processes and Bayesian hierarchical models. A chapter is devoted to Markov Chain
Monte Carlo simulation (Gibbs sampler, Metropolis-Hastings algorithms and exact
simulation). A large number of real examples are studied with R, and each chapter
ends with a set of theoretical and applied exercises. While a foundation in probability
and mathematical statistics is assumed, three appendices introduce some necessary
background. The book is accessible to senior undergraduate students with a solid math
background and Ph.D. students in statistics. Furthermore, experienced statisticians and
researchers in the above-mentioned fields will find the book valuable as a
mathematically sound reference. This book is the English translation of Modélisation et
Statistique Spatiales published by Springer in the series Mathématiques & Applications,
a series established by Société de Mathématiques Appliquées et Industrielles (SMAI).
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.
Geographic Information Research is a broad discipline, and is being actively pursued worldwide. A group of researchers in both North America and Europe have come together as
contributors to this volume as a way of combining their expertise. The emphasis is on matters
of political, strategic and organizational importance, rather than on technology or systems, and
covers the theory and social and political practice which goes hand-in-hand with GIS.
The geosciences are one of the fields leading the way in advancing semantic technologies.
This book continues the dialogue and feedback between the geoscience and semantic web
communities. Increasing data volumes within the geosciences makes it no longer practical to
copy data and perform local analysis. Hypotheses are now being tested through online tools
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that combine and mine pools of data. This evolution in the way research is conducted is
commonly referred to as e-Science. As e-Science has flourished, the barriers to free and open
access to data have been lowered and the need for semantics has been heighted. As the
volume, complexity, and heterogeneity of data resources grow, geoscientists are creating new
capabilities that rely on semantic approaches. Geoscience researchers are actively working
toward a research environment of software tools and interfaces to data archives and services
with the goals of full-scale semantic integration beginning to take shape. The members of this
emerging semantic e-Science community are increasingly in need of semantic-based
methodologies, tools and infrastructure. A feedback system between the geo- and
computational sciences is forming. Advances in knowledge modeling, logic-based hypothesis
checking, semantic data integration, and knowledge discovery are leading to advances in
scientific domains, which in turn are validating semantic approaches and pointing to new
research directions. We present mature semantic applications within the geosciences and
stimulate discussion on emerging challenges and new research directions.
This book includes over three hundred and seventy-five short papers presented during the
second EMCEI, which was held in Sousse, Tunisia in October 2019. After the success of the
first EMCEI in 2017, the second installment tackled emerging environmental issues together
with new challenges, e.g. by focusing on innovative approaches that contribute to achieving a
sustainable environment in the Mediterranean and surrounding regions and by highlighting to
decision makers from related sectors the environmental considerations that should be
integrated into their respective activities. Presenting a wide range of environmental topics and
new findings relevant to a variety of problems in these regions, this volume will appeal to
anyone working in the subject area and particularly to students interested in learning more
about new advances in environmental research initiatives in view of the worsening
environmental degradation of the Mediterranean and surrounding regions, which has made
environmental and resource protection into an increasingly important issue hampering
sustainable development and social welfare.
Covers the most recent topics in the field of environmental management and provides a broad
focus on the theoretical and methodological underpinnings of environmental management
Provides an up-to-date survey of the field from the perspective of different disciplines Covers
the topic of environmental management from multiple perspectives, namely, natural sciences,
engineering, business, social sciences, and methods and tools perspectives Combines both
academic rigor and practical approach through literature reviews and theories and examples
and case studies from diverse geographic areas and policy domains Explores local and global
issues of environmental management and analyzes the role of various contributors in the
environmental management process Chapter contents are appropriately demonstrated with
numerous pictures, charts, graphs, and tables, and accompanied by a detailed reference list
for further readings
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
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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.
Environmental Soil-Landscape Modeling: Geographic Information Technologies and
Pedometrics presents the latest methodological developments in soil-landscape modeling. It
analyzes many recently developed measurement tools, and explains computer-related and
pedometric techniques that are invaluable in the modeling process. This volume provi
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