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The Handbook of Dialectology - Charles
Boberg 2018-01-30
The Handbook of Dialectology provides an
authoritative, up-to-date and unusually broad
account of the study of dialect, in one volume.
Each chapter reviews essential research, and
offers a critical discussion of the past, present
and future development of the area. The volume
is based on state-of-the-art research in
dialectology around the world, providing the
most current work available with an unusually
broad scope of topics Provides a practical guide
to the many methodological and statistical issues
surrounding the collection and analysis of
dialect data Offers summaries of dialect
variation in the world’s most widely spoken and
commonly studied languages, including several
non-European languages that have traditionally
received less attention in general discussions of
dialectology Reviews the intellectual
development of the field, including its main
theoretical schools of thought and research

traditions, both academic and applied The
editors are well known and highly respected,
with a deep knowledge of this vast field of
inquiry
Spatial Point Patterns - Adrian Baddeley
2015-11-11
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 nonmathematicians, the authors draw on th
Handbook of Applied Spatial Analysis - Manfred
M. Fischer 2009-12-24
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
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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 tebooks 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.
Geographic Information Analysis - David
O'Sullivan 2014-07-30
Clear, up-to-date coverage of methods for
analyzing geographicalinformation in a GIS
context Geographic Information Analysis,
Second Edition is fullyupdated to keep pace with
the most recent developments of spatialanalysis
in a geographic information systems (GIS)
environment.Still focusing on the universal
aspects of this science, thisrevised edition
includes new coverage on geovisualization
andmapping as well as recent developments
using local statistics. Building on the
fundamentals, this book explores such
keyconcepts as spatial processes, point patterns,
and autocorrelationin area data, as well as in
continuous fields. Also addressed aremethods for
combining maps and performing computationally
intensiveanalysis. New chapters tackle mapping,
geovisualization, and localstatistics, including
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the Moran Scatterplot and
GeographicallyWeighted Regression (GWR). An
appendix provides a primer on linearalgebra
using matrices. Complete with chapter
objectives, summaries, "thoughtexercises,"
explanatory diagrams, and a chapter-bychapterbibliography, Geographic Information
Analysis is a practicalbook for students, as well
as a valuable resource for researchersand
professionals in the industry.
Metropolitan Research - Jens Martin Gurr
2022-09-30
Metropolitan research requires multidisciplinary
perspectives in order to do justice to the
complexities of metropolitan regions. This
volume provides a scholarly and accessible
overview of key methods and approaches in
metropolitan research from a uniquely broad
range of disciplines including architectural
history, art history, heritage conservation,
literary and cultural studies, spatial planning
and planning theory, geoinformatics, urban

sociology, economic geography, operations
research, technology studies, transport
planning, aquatic ecosystems research and
urban epidemiology. It is this scope of
disciplinary - and increasingly also
interdisciplinary - approaches that allows
metropolitan research to address recent societal
challenges of urban life, such as mobility, health,
diversity or sustainability.
Spatial Statistical Methods for Geography Peter A. Rogerson 2021-03-17
This accessible new textbook offers a
straightforward introduction to doing spatial
statistics. Grounded in real world examples, it
shows you how to extend traditional statistical
methods for use with spatial data. The book
assumes basic mathematical and statistics
knowledge but also provides a handy refresher
guide, so that you can develop your
understanding and progress confidently. It also:
· Equips you with the tools to both interpret and
apply spatial statistical methods · Engages with
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the unique considerations that apply when
working with geographic data · Helps you build
your knowledge of key spatial statistical
techniques, such as methods of geographic
cluster detection.
Geostatistics - Jean-Paul Chilès 2012-02-08
Praise for the First Edition ". . . a readable,
comprehensive volume that . . . belongs onthe
desk, close at hand, of any serious researcher
orpractitioner." —Mathematical 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 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,
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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.
Handbook of Spatial Statistics - Alan E. Gelfand
2010-03-19
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 crossreferences among chapters.The handbook
begins with a historical intro
Geostatistics - Jean-Paul Chil?s 1999-04-07
A novel, practical approach to modeling spatial
uncertainty. This book deals with statistical
models used to describe natural variables
distributed in space or in time and space. It

takes a practical, unified approach to
geostatistics-integrating statistical data with
physical equations and geological concepts while
stressing the importance of an objective
description based on empirical evidence. This
unique approach facilitates realistic modeling
that accounts for the complexity of natural
phenomena and helps solve economic and
development problems-in mining, oil exploration,
environmental engineering, and other real-world
situations involving spatial uncertainty. Up-todate, comprehensive, and well-written,
Geostatistics: Modeling Spatial Uncertainty
explains both theory and applications, covers
many useful topics, and offers a wealth of new
insights for nonstatisticians and seasoned
professionals alike. This volume: * Reviews the
most up-to-date geostatistical methods and the
types of problems they address. * Emphasizes
the statistical methodologies employed in spatial
estimation. * Presents simulation techniques and
digital models of uncertainty. * Features more
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than 150 figures and many concrete examples
throughout the text. * Includes extensive
footnoting as well as a thorough bibliography.
Geostatistics: Modeling Spatial Uncertainty is
the only geostatistical book to address a broad
audience in both industry and academia. An
invaluable resource for geostatisticians,
physicists, mining engineers, and earth science
professionals such as petroleum geologists,
geophysicists, and hydrogeologists, it is also an
excellent supplementary text for graduate-level
courses in related subjects.
International Encyclopedia of Geography, 15
Volume Set - Noel Castree 2017-03-20
Representing the definitive reference work for
this broad and dynamic field, The International
Encyclopedia of Geography arises from an
unprecedented collaboration between Wiley and
the American Association of Geographers (AAG)
to review and define the concepts, research, and
techniques in geography and interrelated fields.
Available as a robust online resource and as a

15-volume full-color print set, the Encyclopedia
assembles a truly global group of scholars for a
comprehensive, authoritative overview of
geography around the world. Contains more
than 1,000 entries ranging from 1,000 to 10,000
words offering accessible introductions to basic
concepts, sophisticated explanations of complex
topics, and information on geographical societies
around the world Assembles a truly global group
of more than 900 scholars hailing from over 40
countries, for a comprehensive, authoritative
overview of geography around the world
Provides definitive coverage of the field,
encompassing human geography, physical
geography, geographic information science and
systems, earth studies, and environmental
science Brings together interdisciplinary
perspectives on geographical topics and
techniques of interest across the social sciences,
humanities, science, and medicine Features full
color throughout the print version and more
than 1,000 illustrations and photographs Annual
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updates to online edition
The Handbook of Measurement Issues in
Criminology and Criminal Justice - Beth M.
Huebner 2016-06-13
This volume of the series was designed to
provide a comprehensive primer on the existing
best practices and emerging developments in
the study and design research on crime and
criminology. The work as a whole includes
chapters on the measurement of criminal
typologies, the offenders, offending and
victimization, criminal justice organizations, and
specialized measurement techniques. Each
chapter is written by experts in the field and
they provide an excellent survey of the literature
in the relevant area. More importantly, each
chapter provides a description of the various
methodological and substantive challenges
presented in conducting research on these
issues and denotes possible solutions to these
dilemmas. An emphasis was placed on research
that has been conducted outside of the United

States and was designed to give the reader a
broader more global understanding of the social
context of research. The goal of this volume is to
provide a definitive reference for professionals
in the field, researchers, and students. This
volume in the Handbooks in Criminology and
Criminal Justice series identifies the principal
topical areas of research in this field and
summarizes the various methodological and
substantive challenges presented in conducting
research on these issues. In each chapter,
authors provide a summary of the prominent
data collection efforts in the topical area,
provide an overview of the current
methodological work, discuss the challenges in
the measurement of central concepts in the
subject area, and identify new horizons
emerging in data collection and measurement.
We encouraged authors to discuss work
conducted in an international context and to
incorporate discussion of qualitative
methodologies when appropriate.
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Statistical Methods for Geography - Peter A
Rogerson 2014-11-17
How do beginning students of statistics for
geography learn to fully understand the key
concepts and apply the principal techniques?
This text, now in its Fourth Edition, provides
exactly that resource. Accessibly written, and
focussed on student learning, it’s a statistics 101
that includes definitions, examples, and exercise
throughout. Now fully integrated with online
self-assessment exercises and video navigation,
it explains everything required to get full credits
for any undergraduate statistics module:
Descriptive statistics, probability, inferential
statistics, hypothesis testing and sampling,
variance, correlation, regression analysis, spatial
patterns, spatial data reduction using factor
analysis and cluster analysis. Exercises in the
text are complemented with online exercise and
prompts that test the understanding of concepts
and techniques, additional online exercises
review understanding of the entire chapter,

relating concepts and techniques. Completely
revised and updated for accessibility, including
new material (on measures of distance,
statistical power, sample size selection, and
basic probability) with related exercises and
downloadable datasets. It is the only text
required for undergraduate modules in
statistical analysis, statistical methods, and
quantitative geography.
Spatial Statistics and Modeling - Carlo
Gaetan 2009-11-10
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 (GibbsMarkov fields and spatial auto-regression) and
point pattern data (Poisson, Cox, Gibbs and
Markov point processes). The level is relatively
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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 MonteCarlo 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).
Introduction to Geostatistics - P. K. Kitanidis
1997-05-13
Engineers and applied geophysicists routinely
encounter interpolation and estimation problems
when analysing data from field observations.
Introduction to Geostatistics presents practical
techniques for the estimation of spatial functions
from sparse data. The author's unique approach
is a synthesis of classic and geostatistical
methods with a focus on the most practical
linear minimum-variance estimation methods,
and includes suggestions on how to test and
extend the applicability of such methods. The
author includes many useful methods (often not
covered in other geostatistics books) such as
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estimating variogram parameters, evaluating the
need for a variable mean, parameter estimation
and model testing in complex cases (e.g.
anisotropy, variable mean, and multiple
variables), and using information from
deterministic mathematical models. Well
illustrated with exercises and worked examples
taken from hydrogeology, Introduction to
Geostatistics assumes no background in
statistics and is suitable for graduate-level
courses in earth sciences, hydrology, and
environmental engineering, and also for selfstudy.
Spationomy - Vít Pászto 2019-11-06
This open access book is based on "Spationomy –
Spatial Exploration of Economic Data", an
interdisciplinary and international project in the
frame of ERASMUS+ funded by the European
Union. The project aims to exchange
interdisciplinary knowledge in the fields of
economics and geomatics. For the newly
introduced courses, interdisciplinary learning

materials have been developed by a team of
lecturers from four different universities in three
countries. In a first study block, students were
taught methods from the two main research
fields. Afterwards, the knowledge gained had to
be applied in a project. For this international
project, teams were formed, consisting of one
student from each university participating in the
project. The achieved results were presented in
a summer school a few months later. At this
event, more methodological knowledge was
imparted to prepare students for a final
simulation game about spatial and economic
decision making. In a broader sense, the
chapters will present the methodological
background of the project, give case studies and
show how visualisation and the simulation game
works.
Handbook of Spatial Statistics - Alan E.
Gelfand 2010-03-19
Assembling a collection of very prominent
researchers in the field, the Handbook of Spatial
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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 crossreferences 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.
Spatial Statistics and Geostatistics Yongwan Chun 2013-01-11

"Ideal for anyone who wishes to gain a practical
understanding of spatial statistics and
geostatistics. Difficult concepts are well
explained and supported by excellent examples
in R code, allowing readers to see how each of
the methods is implemented in practice" Professor Tao Cheng, University College London
Focusing specifically on spatial statistics and
including components for ArcGIS, R, SAS and
WinBUGS, this book illustrates the use of basic
spatial statistics and geostatistics, as well as the
spatial filtering techniques used in all relevant
programs and software. It explains and
demonstrates techniques in: spatial sampling
spatial autocorrelation local statistics spatial
interpolation in two-dimensions advanced topics
including Bayesian methods, Monte Carlo
simulation, error and uncertainty. It is a
systematic overview of the fundamental spatial
statistical methods used by applied researchers
in geography, environmental science, health and
epidemiology, population and demography, and
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planning. A companion website includes digital
R code for implementing the analyses in specific
chapters and relevant data sets to run the R
codes.
Analysis and Modelling of Spatial Environmental
Data - Mikhail Kanevski 2004-03-30
Exploring real case studies using Geostat Office
software tools under MS Windows, this
authoritative reference includes chapters on
monitoring network analysis, artificial neural
networks, support vector machines, and
simulations. The book also provides tools and
methods to solve challenges in prediction,
characterization, optimization, and density
estimation, and presents the following key
information: * traditional geostatistics methods
for variography and spatial predictions *
approaches to conditional stochastic simulation
and local probability distribution function
estimation * select aspects of Geographical
Information Systems.
Spatial Analysis Using Big Data - Yoshiki

Yamagata 2019-11-03
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 spatialsocial 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
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in R, MATLAB and Python to help implement
methods Applies these methods to common
problems observed in urban and regional
economics
Statistics for Spatial Data - Noel Cressie
2015-03-18
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, singlesource guide to both the theory and applied
aspects of spatial statistical methods. The hardcover 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
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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.
Advanced Introduction to Spatial Statistics Daniel A. Griffith 2022-08-09

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
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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.
Theory of Spatial Statistics - M.N.M. van
Lieshout 2019-03-19
Theory of Spatial Statistics: A Concise
Introduction presents the most important models

used in spatial statistics, including random fields
and point processes, from a rigorous
mathematical point of view and shows how to
carry out statistical inference. It contains full
proofs, real-life examples and theoretical
exercises. Solutions to the latter are available in
an appendix. Assuming maturity in probability
and statistics, these concise lecture notes are
self-contained and cover enough material for a
semester course. They may also serve as a
reference book for researchers. Features *
Presents the mathematical foundations of spatial
statistics. * 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.
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Model-based Geostatistics for Global Public
Health - Peter J. Diggle 2019-03-04
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
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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.
Random Fields for Spatial Data Modeling Dionissios T. Hristopulos 2020-02-17
This book provides an inter-disciplinary
introduction to the theory of random fields and
its applications. Spatial models and spatial data
analysis are integral parts of many scientific and
engineering disciplines. Random fields provide a
general theoretical framework for the

development of spatial models and their
applications in data analysis. The contents of the
book include topics from classical statistics and
random field theory (regression models,
Gaussian random fields, stationarity, correlation
functions) spatial statistics (variogram
estimation, model inference, kriging-based
prediction) and statistical physics (fractals, Ising
model, simulated annealing, maximum entropy,
functional integral representations, perturbation
and variational methods). The book also explores
links between random fields, Gaussian processes
and neural networks used in machine learning.
Connections with applied mathematics are
highlighted by means of models based on
stochastic partial differential equations. An
interlude on autoregressive time series provides
useful lower-dimensional analogies and a
connection with the classical linear harmonic
oscillator. Other chapters focus on non-Gaussian
random fields and stochastic simulation
methods. The book also presents results based
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on the author’s research on Spartan random
fields that were inspired by statistical field
theories originating in physics. The equivalence
of the one-dimensional Spartan random field
model with the classical, linear, damped
harmonic oscillator driven by white noise is
highlighted. Ideas with potentially significant
computational gains for the processing of big
spatial data are presented and discussed. The
final chapter concludes with a description of the
Karhunen-Loève expansion of the Spartan
model. The book will appeal to engineers,
physicists, and geoscientists whose research
involves spatial models or spatial data analysis.
Anyone with background in probability and
statistics can read at least parts of the book.
Some chapters will be easier to understand by
readers familiar with differential equations and
Fourier transforms.
Practical geostatistics - Simon Houlding
2000-06-08
Presents a set of linked HTML documents on the

application of geostatistical theory, designed to
be viewed and navigated with an Internet
browser.
Spatial Statistics and Geostatistics - Yongwan
Chun 2013-01-30
Spatial Statistics and Geostatistics is the
definitive text on spatial statistics. Its focus is on
spatial statistics as a distinct form of statistical
analysis and it includes computer components
for ArcGIS, R, SAS, and WinBUGS. The teaching
and learning objective of the text is to illustrate
the use of basic spatial statistics and
geostatistics, as well as the spatial filtering
techniques used in all the relevant programs and
software. Fully explanatory, Spatial Statistics
and Geostatistics uses boxed computer code,
diagrams, illustrations; and includes further
readings. Case study and exemplary materials
and data sets are also included.
Remote Sensing of Plant Biodiversity Jeannine Cavender-Bares 2020-01-01
This Open Access volume aims to
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methodologically improve our understanding of
biodiversity by linking disciplines that
incorporate remote sensing, and uniting data
and perspectives in the fields of biology,
landscape ecology, and geography. The book
provides a framework for how biodiversity can
be detected and evaluated--focusing particularly
on plants--using proximal and remotely sensed
hyperspectral data and other tools such as
LiDAR. The volume, whose chapters bring
together a large cross-section of the biodiversity
community engaged in these methods, attempts
to establish a common language across
disciplines for understanding and implementing
remote sensing of biodiversity across scales. The
first part of the book offers a potential basis for
remote detection of biodiversity. An overview of
the nature of biodiversity is described, along
with ways for determining traits of plant
biodiversity through spectral analyses across
spatial scales and linking spectral data to the
tree of life. The second part details what can be

detected spectrally and remotely. Specific
instrumentation and technologies are described,
as well as the technical challenges of detection
and data synthesis, collection and processing.
The third part discusses spatial resolution and
integration across scales and ends with a vision
for developing a global biodiversity monitoring
system. Topics include spectral and functional
variation across habitats and biomes,
biodiversity variables for global scale
assessment, and the prospects and pitfalls in
remote sensing of biodiversity at the global
scale.
Geostatistics for Compositional Data with R
- Raimon Tolosana-Delgado 2021-11-19
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
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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.
Hierarchical Modeling and Analysis for

Spatial Data - Sudipto Banerjee 2003-12-17
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,
Spatial and Spatio-Temporal Geostatistical
Modeling and Kriging - José-María Montero
2015-08-17
Statistical Methods for Spatial and SpatioTemporal 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
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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
Spatial Statistics and Digital Image Analysis National Research Council 1991-02-01
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.
Machine Learning for Spatial Environmental
Data - Mikhail Kanevski 2009-06-09
Accompanying CD-RM contains Machine
learning office software, MLO guide (pdf) and
examples of data.
Stochastic Modeling and Geostatistics Timothy C. Coburn 2005-12-10
Geostatistical Functional Data Analysis Jorge Mateu 2021-12-13
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
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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 spatiotemporal 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 Statistics and Computational Methods Jesper Møller 2013-04-17
This volume shows how sophisticated spatial
statistical and computational methods apply to a
range of problems of increasing importance for
applications in science and technology. It
introduces topics of current interest in spatial
and computational statistics, which should be
accessible to postgraduate students as well as to
experienced statistical researchers.
Regression Modelling wih Spatial and
Spatial-Temporal Data - Robert P. Haining
2020-01-27
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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 spatialtemporal 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 spacetime interaction) and inseparable (with spacetime 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.
Archaeological Spatial Analysis - Mark Gillings
2020-01-16
Effective spatial analysis is an essential element
of archaeological research; this book is a unique
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guide to choosing the appropriate technique,
applying it correctly and understanding its
implications both theoretically and practically.
Focusing upon the key techniques used in
archaeological spatial analysis, this book
provides the authoritative, yet accessible,
methodological guide to the subject which has
thus far been missing from the corpus. Each
chapter tackles a specific technique or
application area and follows a clear and
coherent structure. First is a richly referenced
introduction to the particular technique,
followed by a detailed description of the
methodology, then an archaeological case study
to illustrate the application of the technique, and
conclusions that point to the implications and
potential of the technique within archaeology.
The book is designed to function as the main
textbook for archaeological spatial analysis
courses at undergraduate and post-graduate
level, while its user-friendly structure makes it
also suitable for self-learning by archaeology

students as well as researchers and
professionals.
Statistical Methods for Spatial Data Analysis Oliver Schabenberger 2017-01-27
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
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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.
Geological and Geostatistical Aquifer
Characterization of Wajid Sandstone, Saudi
Arabia - Osman Abdullatif 2022-12-28
The book summarizes research work on the
Wajid Sandstone, which provides integrated field
and laboratory data to enable a detailed
description of this unit including a facies
analysis, porosity data, as well as permeability
data to establish aquifer models. Detailed facies
analysis at outcrop scale are supported by
vertical and lateral sedimentological sections,
facies and environmental analysis and
supplemented by detailed laboratory
petrographical and petrophysical data. The
analysis and interpretation of the outcrop analog
models include the reconstruction of the
stratigraphic architecture at outcrop scale.
Moreover, the results were described
statistically, analyzed and eventually establish
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an outcrop-based aquifer model analogue. The
book benefits undergraduate, graduate and
researchers working on applied sedimentological
studies, hydrogeology, statistical and
geostatistical analysis and modeling.

Regional Variation in Written American
English - Jack Grieve 2016-01-25
This innovative text is the first to map regional
grammatical variation in written Standard
American English.
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