Spatial Statistics And Geostatistics Theory And
Applications For Geographic Information Science
And Technology Sage Advances In Geographic
Information Science And Technology Series

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 infroduce 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 Mathematiques
Appliquées et Industrielles (SMAI).

Praise for the First Edition ". . . a readable, comprehensive volume that . . .
belongs onthe desk, close at hand, of any serious researcher orpractitioner.”
—NMathematical Geosciences The state of the art in geostatistics Geostatistical
models and techniques such as kriging andstochastic multi-realizations exploit
spatial correlations toevaluate natural resources, help optimize their development,
andaddress environmental issues related to air and water quality, soilpollution,
and forestry. Geostatistics: Modeling SpatialUncertainty, Second Edition presents
a comprehensive, up-to-datereference on the topic, now featuring the latest
developments inthe field. The authors explain both the theory and applications
ofgeostatistics through a unified treatment that emphasizesmethodology. Key
topics that are the foundation of geostatisticsare explored in-depth, including
stationary and nonstationarymodels; linear and nonlinear methods; change of
support;multivariate approaches; and conditional simulations. The SecondEdition
highlights the growing number of applications ofgeostatistical methods and
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discusses three key areas of growth inthe field: New results and methods,
including kriging very large datasets;kriging with outliers; nonse??parable space-
time covariances;multipoint simulations; pluri-gaussian simulations;
gradualdeformation; and extreme value geostatistics Newly formed connections
between geostatistics and otherapproaches such as radial basis functions,
Gaussian Markov randomfields, and data assimilation New perspectives on topics
such as collocated cokriging, krigingwith an external drift, discrete Gaussian
change-of-support models,and simulation algorithms Geostatistics, Second
Edition is an excellent book for courseson the topic at the graduate level. It also
serves as an invaluablereference for earth scientists, mining and petroleum
engineers,geophysicists, and environmental statisticians who collect andanalyze
data in their everyday work.

This book is a collection of papers on spatial statistics for remote sensing. The
book emerges from a study day that was organized in 1996 at the International
Institute for Aerospace Survey and Earth Sciences, ITC, in Enschede, The
Netherlands. It was by several means a memorable event. The beautiful new
building, according to a design by the famous modern Dutch architect Max van
Huet was just opened, and this workshop was the first to take place there. Of
course, much went wrong during the workshop, in particular as the newest
electronic equipment reqularly failed. But the workshop attrackted more than
hundred attendants, and was generally well received. The results of the workshop
have been published in Stein et al. (1998). The aim of the workshop was to
address issues of spatial statistics for remote sensing. The ITC has a long history
on collecting and analyzing satellite and other remote sensing data, but its
involvement into spatial statistics is of a more recent date. Uncertainties in remote
sensing images and the large amounts of data in many spectral bands are now
considered to be of such an impact that it requires a separate approach from a
statistical point of view. To quote from the justification of the study day, we read:
Modern communication means such as remote sensing require an advanced use
of collected data. Satellites collect data with different resolution on different
spectral bands.

1.1 Overview V ARIOWIN 2.2 is a collection of four WindowsTM programs -
Prevar2D, Vari02D with PCF, Model, and Grid Display - that are used for spatial
data analysis and variogram modeling of irreqularly spaced data in two
dimensions. Prevar2D builds a pair comparison file (PCF), that is, a binary file
containing pairs of data sorted in terms of increasing distance. Pair comparison
files can be built from subsets in order to reduce memory requirements. Vari02D
with PCF is used for spatial data analysis of 2D data. It uses an ASCII data file
and a binary pair comparison file produced by Prevar2D. Features implemented in
Vario2D with PCF include: « the possibility to characterize the spatial continuity of
one variable or the joined spatial continuity of two variables, * variogram surfaces
for identifying directions of anisotropies, ¢ directional variograms calculated along

any direction, * several measures of spatial continuity. Not only the variogram but
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also the standardized variogram, the covariance, the correlogram, and the
madogram are used to measure spatial continuity. < h-scatterplots to assess the
meaning of these measures,  the identification and localization of pairs of data
adversely affecting the measure of spatial continuity. Once identified, these pairs
can be masked from the calculation interactively. » variogram clouds for identifying
pairs of data values having the most influence on the measure of spatial
continuity. Those pairs can also be located on the sample map.

Geostatistics for Engineers and Earth Scientists

Theory, Applications, and Software

Geostatistics

Practical Handbook of Spatial Statistics

Geostatistical Functional Data Analysis

Statistics for Spatial Data

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.

Geostatistics for Engineers and Earth Scientists
Page 3/15



This unique book presents a learn-by-doing introduction
togeostatistics. Geostatistics provides the essential numerical tools
foraddressing research problems that are encountered in fields
ofstudy such as geology, engineering, and the earth
sciences.Illustrating key methods through both theoretical and
practicalexercises, Solved Problems in Geostatistics is a valuableand
well-organized collection of worked-out problems that allow thereader
to master the statistical techniques for modeling data inthe geological
sciences. The book's scope of coverage begins with the elements
fromstatistics and probability that form the foundation of
mostgeostatistical methodologies, such as declustering,
debiasingmethods, and Monte Carlo simulation. Next, the authors
delve intothree fundamental areas in conventional geostatistics:
covarianceand variogram functions; kriging; and Gaussian simulation.
Finally,special topics are introduced through problems involving
utilitytheory, loss functions, and multiple-point geostatistics. Each
topic is treated in the same clearly organized format.First, an objective
presents the main concepts that will beestablished in the section.
Next, the background and assumptionsare outlined, supplying the
comprehensive foundation that isnecessary to begin work on the
problem. A solution plandemonstrates the steps and considerations
that have to be takenwhen working with the exercise, and the solution
allows the readerto check their work. Finally, a remarks section
highlights theoverarching principles and noteworthy aspects of the
problem. Additional exercises are available via a related Web site,
whichalso includes data related to the book problems and
softwareprograms that facilitate their resolution. Enforcing a
trulyhands-on approach to the topic, Solved Problems inGeostatistics
is an indispensable supplement for courses ongeostatistics and spatial
statistics a the upper-undergraduate andgraduate levels.It also serves
as an applied reference forpracticing professionals in the geosciences.
Statistical Methods for Geography is the essential introduction for
geography students looking to fully understand and apply key
statistical concepts and techniques. Now in its fifth edition, this text is
an accessible statistics ‘101’ focused on student learning, and includes
definitions, examples, and exercises throughout. Fully integrated with
online self-assessment exercises and video overviews, it explains
everything required to get full credits for any undergraduate statistics
module. The fifth edition of this bestselling text includes: - Coverage
of descriptive statistics, probability, inferential statistics, hypothesis
testing and sampling, variance, correlation, regression analysis,
spatial patterns, spatial data reduction using factor analysis and

cluster analysis. - New examples from physical geography and
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additional real-world examples. - Updated in-text and online exercises
along with downloadable datasets. This is the only text you’ll need for
undergraduate courses in statistical analysis, statistical methods, and
quantitative geography.

Theory and Applications for Geographic Information Science and
Technology

Spatial Statistics and Modeling

Software for Spatial Data Analysis in 2D

Statistical Methods for Spatial Data Analysis

Software Tools, Methods and Applications

Advanced Spatial Modeling with Stochastic Partial Differential
Equations Using R and INLA

Among the many uses of hierarchical nodeling, their
application to the statistical analysis of spatial and
spati o-tenporal data from areas such as epi dem ol ogy And
envi ronnent al science has proven particularly fruitful. Yet
to date, the few books that address the subject have been
either too narrowy focused on specific aspects of spati al
anal ysi s,

"l deal for anyone who wi shes to gain a practical
under st andi ng of spatial statistics and geostatistics.
Difficult concepts are well expl ained and supported by
excel l ent exanples in R code, allow ng readers to see how
each of the nethods is inplenented in practice" - Professor
Tao Cheng, University Coll ege London Focusing specifically
on spatial statistics and including conponents for Arcds,
R, SAS and WnBUGS, this book illustrates the use of basic
spatial statistics and geostatistics, as well as the spati al
filtering techniques used in all relevant prograns and
software. It explains and denonstrates techni ques in:
spatial sanpling spatial autocorrelation |local statistics
spatial interpolation in two-dinmensi ons advanced topics

I ncl udi ng Bayesi an net hods, Mnte Carlo sinulation, error
and uncertainty. It is a systematic overview of the
fundanmental spatial statistical nethods used by applied
researchers i n geography, environnental science, health and
epi dem ol ogy, popul ati on and denography, and pl anning. A
conpani on website includes digital R code for inplenenting
the anal yses in specific chapters and rel evant data sets to
run the R codes.

A summary of past work and a description of new approaches
to thinking about kriging, conmmonly used in the prediction

of a randomfield based on observati ons at sone set of
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l'ocations in mning, hydrol ogy, atnospheric sciences, and
geogr aphy.

The Encycl opedia of G S provides a conprehensive and
authoritative guide, contributed by experts and peer-
reviewed for accuracy, and al phabetically arranged for
conveni ent access. The entries explain key software and
processes used by geographers and conputational scientists.
Maj or overviews are provided for nearly 200 topics:

Geoi nformatics, Spatial Cognition, and Locati on-Based
Services and nore. Shorter entries define specific terns and
concepts. The reference wll be published as a print volune
w t h abundant bl ack and white art, and sinultaneously as an
XML online reference with hyperlinked citations, cross-
references, four-color art, links to web-based maps, and

ot her interactive features.

Spati ot enporal Analysis of Extrene Hydrol ogi cal Events

Vari ow n

Spati o- Tenporal Statistics with R

Spatial Point Patterns

Model i ng Spatial Uncertainty

Model - based Geostatistics for 3 obal Public Health

Spatial Analysis Using Big Data: Methods and Urban Applications helps readers
understand the most powerful, state-of-the-art spatial econometric methods,
focusing particularly on urban research problems. The methods represent a
cluster of potentially transformational socio-economic modeling tools that allow
researchers to capture real-time and high-resolution information to potentially
reveal new socioeconomic dynamics within urban populations. Each method,
written by leading exponents of the discipline, uses real-time urban big data to
solve research problems in spatial science. Urban applications of these
methods are provided in unsurpassed depth, with chapters on surface
temperature mapping, view value analysis, community clustering and spatial-
social networks, among many others. Reviews some of the most powerful and
challenging modern methods to study big data problems in spatial science
Provides computer codes written in R, MATLAB and Python to help implement
methods Applies these methods to common problems observed in urban and
regional economics

Theory of Spatial Statistics: A Concise Introduction presents the most
important models used in spatial statistics, including random fields and point
processes, from a rigorous mathematical point of view and shows how to carry
out statistical inference. It contains full proofs, real-life examples and
theoretical exercises. Solutions to the latter are available in an appendix.
Assuming maturity in probability and statistics, these concise lecture notes are

self-contained and cover enough material for a semester course. They may
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also serve as a reference book for researchers. Features * Presents the
mathematical foundations of spatial statistics. * Contains worked examples
from mining, disease mapping, forestry, soil and environmental science, and
criminology. * Gives pointers to the literature to facilitate further study. *
Provides example code in R to encourage the student to experiment. * Offers
exercises and their solutions to test and deepen understanding. The book is
suitable for postgraduate and advanced undergraduate students in
mathematics and statistics.

This book provides a guided approach to the geostatistical modelling of
compositional spatial data. These data are data in proportions, percentages or
concentrations distributed in space which exhibit spatial correlation. The book
can be divided into four blocks. The first block sets the framework and provides
some background on compositional data analysis. Block two introduces
compositional exploratory tools for both non-spatial and spatial aspects. Block
three covers all necessary facets of multivariate spatial prediction for
compositional data: variogram modelling, cokriging and validation. Finally,
block four details strategies for simulation of compositional data, including
transformations to multivariate normality, Gaussian cosimulation, multipoint
simulation of compositional data, and common postprocessing techniques,
valid for both Gaussian and multipoint methods. All methods are illustrated via
applications to two types of data sets: one a large-scale geochemical survey,
comprised of a full suite of geochemical variables, and the other from a mining
context, where only the elements of greatest importance are considered. R
codes are included for all aspects of the methodology, encapsulated in the R
package "gmGeostats", available in CRAN.

This is an extensive revision of a book that | wrote over ten years ago. My
purpose then has remained unchanged: to introduce the concepts and
methods of spatial statistics to geologists and engineers working with oil and
gas data. | believe | have accomplished more than that; just as | learned the
basics of variography and kriging from books for mining engineers, this book
could be used by scientists from many fields to learn the basics of the subject. |
have tried to adopt an introductory and practical approach to the subject,
knowing that books that detail the theory are available. What | say and write
comes from my own experience. As a geologist working in the public sector, |
have had the privilege of using geostatistics in funded research, in answering
service requests from industry, and in short courses. | have taught
geostatistics in the university classroom, and advised graduate students in
theses and dissertations. | have attempted to anticipate the needs and
questions of the enquiring scientist because | was there myself, and know the
kind of questions and concerns | had at the time | was trying to learn the
subject.

Machine Learning for Spatial Environmental Data

Hierarchical Modeling and Analysis for Spatial Data
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Practical geostatistics

Applications in Hydrogeology

Fundamentals of Geostatistics in Five Lessons

Handbook of Applied Spatial Analysis

Model-based Geostatistics for Global Public Health: Methods
and Applications provides an introductory account of model-
based geostatistics, its implementation in open-source
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. Model-based geostatistics uses explicit

probability models and established principles of statistical
inference to address questions of this kind. Features:
Presents state-of-the-art 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 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
Page 8/15



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 Handbook is written for academics, researchers,
practitioners and advanced graduate students. It has been
designed to be read by those new or starting out in the

field of spatial analysis as well as by those who are

already familiar with the field. The chapters have been

written in such a way that readers who are new to the field
will gain important overview and insight. At the same time,
those readers who are already practitioners in the field

will gain through the advanced and/or updated tools and new
materials and state-of-the-art developments included. This
volume provides an accounting of the diversity of current

and emergent approaches, not available elsewhere despite the
many excellent journals and te- books that exist. Most of

the chapters are original, some few are reprints from the
Journal of Geographical Systems, Geographical Analysis, The
Review of Regional Studies and Letters of Spatial and
Resource Sciences. We let our contributors - velop, from
their particular perspective and insights, their own

strategies for m- ping the part of terrain for which they

were responsible. As the chapters were submitted, we became
the first consumers of the project we had initiated. We

gained from depth, breadth and distinctiveness of our
contributors’ insights and, in particular, the presence of

links between them.

Table of contents

The spatial and temporal dimensions of ecological phenomena
have always been inherent in the conceptual framework of
ecology, but only recently have they been incorporated
explicitly into ecological theory, sampling design,
experimental design and models. Statistical techniques for
spatial analysis of ecological data are burgeoning and many
ecologists are unfamiliar with what is available and how the
techniques should be used correctly. This book gives an
overview of the wide range of spatial statistics available

to analyse ecological data, and provides advice and guidance
for graduate students and practising researchers who are

either about to embark on spatial analysis in ecological
Page 9/15



studies or who have started but are unsure how to proceed.

Only a basic understanding of statistics is assumed and many

schematic illustrations are given to complement or replace

mathematical technicalities, making the book accessible to

ecologists wishing to enter this important and fast-growing

field for the first time.

Spatial Statistics and Geostatistics

Theory of Spatial Statistics

Handbook of Spatial Statistics

Spatial Statistics for Remote Sensing

Statistical Methods for Geography

modeling and spatial analysis. Manual

Assembling a collection of very prominent researchers in the field, the Handbook of
Spatial Statistics presents a comprehensive treatment of both classical and state-
of-the-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.

The guidance and special technigues provided in this handbook will allow you to
understand and use complex spatial statistical techniques. You will learn how to
apply proper spatial analysis techniques and why they are generally different from
conventional statistical analyses. Clear and concise information on weighting,
aggregation effects, sampling, spatial statistics and GIS, and visualization of spatial
dependence is provided. Discussions on specific applications using actual data sets
fill obvious gaps in the literature, and coverage of critical research frontiers allows
readers to explore current areas of active research.

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 state-of-the-art methods in this area. The individual
chapters combine formal statements of the results including mathematical proofs
with informal and nalve 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,
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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.

This presents practical techniques for interpolation and estimation problems when
analysing data from field observations.

Interpolation of Spatial Data

Advanced Introduction to Spatial Statistics

Methods and Urban Applications

Geostatistics and Petroleum Geology

Spatial Analysis with R

Spatial Analysis Using Big Data

Modern Statistical Methodology and Software for Analyzing Spatial Point
PatternsSpatial Point Patterns: Methodology and Applications with R shows
scientific researchers and applied statisticians from a wide range of fields how to
analyze their spatial point pattern data. Making the techniques accessible to non-
mathematicians, the authors draw on th

Elgar Advanced Introductions are stimulating and thoughtful introductions to major
fields in the social sciences, business and law, expertly written by the world's
leading scholars. Designed to be accessible yet rigorous, they offer concise and
lucid surveys of the substantive and policy issues associated with discrete subject
areas. This Advanced Introduction provides a critical review and discussion of
research concerning spatial statistics, differentiating between it and spatial
econometrics, to answer a set of core questions covering the geographic-tagging-
of-data origins of the concept and its theoretical underpinnings, conceptual
advances, and challenges for future scholarly work. It offers a vital tool for
understanding spatial statistics and surveys how concerns about violating the
independent observations assumption of statistical analysis developed into this
discipline. Key Features: A concise overview of spatial statistics theory and
methods, looking at parallel developments in geostatistics and spatial
econometrics, highlighting the eclipsing of centography and point pattern analysis
by geostatistics and spatial autoregression, and the emergence of local analysis
Contemporary descriptions of popular geospatial random variables, emphasizing
one- and two-parameter spatial autoregression specifications, and Moran
eigenvector spatial filtering coupled with a broad coverage of statistical estimation
techniques A detailed articulation of a spatial statistical workflow conceptualization
The helpful insights from empirical applications of spatial statistics in agronomy,
criminology, demography, economics, epidemiology, geography, remotely sensed
data, urban studies, and zoology/botany, will make this book a useful tool for upper-
level students in these disciplines.

This volume is the first book-length treatment of model-based geostatistics. The

text is expository, emphasizing statistical methods and applications rather than the
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underlying mathematical theory. Analyses of datasets from a range of scientific
contexts feature prominently, and simulations are used to illustrate theoretical
results. Readers can reproduce most of the computational results in the book by
using the authors' software package, geoR, whose usage is illustrated in a
computation section at the end of each chapter. The book assumes a working
knowledge of classical and Bayesian methods of inference, linear models, and
generalized linear models.

Presents a set of linked HTML documents on the application of geostatistical
theory, designed to be viewed and navigated with an Internet browser.
Encyclopedia of GIS

Introduction to Geostatistics

A Concise Introduction

Methodology and Applications with R

Theory and Practice

Methods and Applications

In the five years since the publication of the first edition of Spatial Analysis: Statistics,
Visualization, and Computational Methods, many new developments have taken shape
regarding the implementation of new tools and methods for spatial analysis with R. The use and
growth of artificial intelligence, machine learning and deep learning algorithms with a spatial
perspective, and the interdisciplinary use of spatial analysis are all covered in this second
edition along with traditional statistical methods and algorithms to provide a concept-based
problem-solving learning approach to mastering practical spatial analysis. Spatial Analysis
with R: Statistics, Visualization, and Computational Methods, Second Edition provides a
balance between concepts and practicums of spatial statistics with a comprehensive coverage of
the most important approaches to understand spatial data, analyze spatial relationships and
patterns, and predict spatial processes. New in the Second Edition: Includes new practical
exercises and worked-out examples using R Presents a wide range of hands-on spatial analysis
worktables and lab exercises All chapters are revised and include new illustrations of different
concepts using data from environmental and social sciences Expanded material on
spatiotemporal methods, visual analytics methods, data science, and computational methods
Explains big data, data management, and data mining This second edition of an established
textbook, with new datasets, insights, excellent illustrations, and numerous examples with R, is
perfect for senior undergraduate and first-year graduate students in geography and the
geosciences.

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
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edition, is designed to meet the many technological challenges facing the scientist and engineer.
Concentrating on the three areas of geostatistical data, lattice data, and point patterns, the book
sheds light on the link between data and model, revealing how design, inference, and
diagnostics are an outgrowth of that link. It then explores new methods to reveal just how
spatial statistical models can be used to solve important problems in a host of areas in science
and engineering. Discussion includes: Exploratory spatial data analysis Spectral theory for
stationary processes Spatial scale Simulation methods for spatial processes Spatial
bootstrapping Statistical image analysis and remote sensing Computational aspects of model
fitting Application of models to disease mapping Designed to accommodate the practical needs
of the professional, it features a unified and common notation for its subject as well as many
detailed examples woven into the text, numerous illustrations (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.

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

Spatial statistics is one of the most rapidly growing areas of statistics, rife with fascinating
research opportunities. Yet many statisticians are unaware of those opportunities, and most
students in the United States are never exposed to any course work in spatial statistics. Written
to be accessible to the nonspecialist, this volume surveys the applications of spatial statistics to
a wide range of areas, including image analysis, geosciences, physical chemistry, and ecology.
The book describes the contributions of the mathematical sciences, summarizes the current state
of knowledge, and identifies directions for research.

Spatial and Spatio-Temporal Geostatistical Modeling and Kriging

Solved Problems in Geostatistics

Spatial Statistics and Digital Image Analysis

Spatial Data Analysis

Some Theory for Kriging

A Guide for Ecologists

Accompanying CD-RM contains Machine learning office software, MLO guide (pdf)
and examples of data.

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 significanptagtg%%lopments 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
Assembling a collection of very prominent researchers in the field, the Handbook of
Spatial Statistics presents a comprehensive treatment of both classical and state-of-
the-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

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 Matld rn 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.

Spatial Analysis

Model-based Geostatistics

Statistics, Visualization, and Computational Methods

Geostatistics for Compositional Data with R

A Student’ s Guide

Spatial Statistics and GeostatisticsTheory and Applications for Geographic Information Science
and TechnologySAGE

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
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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 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.

Page 15/15


http://africanamericanstudies.coas.howard.edu

