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GIS and Spatial Analysis in Veterinary Science - Peter A. Durr 2004
This book is probably the first to review the subject of geographical information systems (including remote
sensing) and spatial analysis as applied to veterinary science. Topics covered include the application of GIS
to epidemic disease response, to companion animal epidemiology and to the management of wildlife
diseases. There are also chapters on more general issues such as parallels with human health and spatial
statistics in the biomedical sciences.
Remote Sensing and Geographical Information Systems in Epidemiology - John R. Baker 2000-08-29
Global problems require global information, which satellites can now provide. With ever more sophisticated
control methods being developed for infectious diseases, our ability to map spatial and temporal variation
in risk is more important than ever. Only then may we plan control campaigns and deliver novel
interventions and remedies where the need is greatest, and sustainable success is most likely. This book
presents a comprehensive guide to using the very latest methods of surveillance from satellites, including
analysing spatial data within geographical information systems, interpreting complex biological patterns,
and predicting risk both today and as it may change in the future. Of all infectious disease systems, those
that involve free-living invertebrate vectors or intermediate hosts are most susceptible to changing
environmental conditions, and have hitherto received most attention from the marriage of analytical biology
with this new space technology. Accordingly, this volume presents detailed case studies on malaria, African
trypanosomiasis (sleeping sickness), tick-borne infections and helminths (worms). For those who are
unfamiliar with this science, and unsure how to start, the book ends with a chapter of practical advice on
where to seek hands-on instruction. The lessons to be learned from these studies are applicable to many
other epidemiological and ecological problems that face us today, most significantly the preservation of the
world's biodiversity. Only book to provide a synthesis of complex biology, quantitative analysis, space
technology and practical applications, focused on solving real epidemiological problems on a global scale
Broad scope, with methods relevant to subjects ranging from biodiversity to public health Practical advice
on relevant courses 24 pages of colour plates
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, single-source guide to both the theory and applied aspects of spatial statistical methods.
The hard-cover edition was hailed by Mathematical Reviews as an "excellent book which will become a
basic reference." This paper-back edition of the 1993 edition, is designed to meet the many technological
challenges facing the scientist and engineer. Concentrating on the three areas of geostatistical data, lattice

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 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.
Spatial Epidemiology - Paul Elliott 2001
This is a new paperback edition of the well received text Spatial Epidemiology: Methods and Applications. It
is an easy to read, clear and concise exploration of the field of geographical variations in diseases.
Especially with respect to variations in environmental exposures at the small-area scale this book gives an
authoriative account of current practice and developments. The recent and rapid expansion of the field
looks set to continue in line with growing public, governmental and media concern about environmental
and health issues, and the scientific need to understand and explain the effects of environmental pollutants
on health. Of interest to epidemiologists, public health pratitioners, statistcians, geographers,
environmental scientists and others concerned with understanding the geographical distribution of disease
and the effects of environmental exposures on human health. It will be a valuable source for undergraduate
and postgraduate courses in epidemiology, medicial geography, biostatistics, environmental health and
environmental science as well as a useful source of reference for health policy makers, health economists,
regulators and others in the field of environmental health.
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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.
Spatial Epidemiological Approaches in Disease Mapping and Analysis - Poh-Chin Lai 2008-08-18
Containing method descriptions and step-by-step procedures, the Spatial Epidemiological Approaches in
Disease Mapping and Analysis equips readers with skills to prepare health-related data in the proper
format, process these data using relevant functions and software, and display the results as mapped or
statistical summaries. Describing the wide range of available methods and key GIS concepts for spatial
epidemiology, this book illustrates the utilities of the software using real-world data. Additional topics
include geographic data models, address matching, geostatistical analysis, universal kriging, point pattern
analysis, kernel density, spatio-temporal display, and disease surveillance.
Statistical Methods for Global Health and Epidemiology - Xinguang Chen 2020-04-13
This book examines statistical methods and models used in the fields of global health and epidemiology. It
includes methods such as innovative probability sampling, data harmonization and encryption, and
advanced descriptive, analytical and monitory methods. Program codes using R are included as well as real
data examples. Contemporary global health and epidemiology involves a myriad of medical and health
challenges, including inequality of treatment, the HIV/AIDS epidemic and its subsequent control, the flu,
cancer, tobacco control, drug use, and environmental pollution. In addition to its vast scales and telescopic
perspective; addressing global health concerns often involves examining resource-limited populations with
large geographic, socioeconomic diversities. Therefore, advancing global health requires new
epidemiological design, new data, and new methods for sampling, data processing, and statistical analysis.
This book provides global health researchers with methods that will enable access to and utilization of
existing data. Featuring contributions from both epidemiological and biostatistical scholars, this book is a
practical resource for researchers, practitioners, and students in solving global health problems in
research, education, training, and consultation.
Spatial Agent-Based Simulation Modeling in Public Health - S. M. Niaz Arifin 2016-03-29
Presents an overview of the complex biological systems used within a global public health setting and
features a focus on malaria analysis Bridging the gap between agent-based modeling and simulation
(ABMS) and geographic information systems (GIS), Spatial Agent-Based Simulation Modeling in Public
Health: Design, Implementation, and Applications for Malaria Epidemiology provides a useful introduction
to the development of agent-based models (ABMs) by following a conceptual and biological core model of
Anopheles gambiae for malaria epidemiology. Using spatial ABMs, the book includes mosquito (vector)
control interventions and GIS as two example applications of ABMs, as well as a brief description of
epidemiology modeling. In addition, the authors discuss how to most effectively integrate spatial ABMs with
a GIS. The book concludes with a combination of knowledge from entomological, epidemiological,
simulation-based, and geo-spatial domains in order to identify and analyze relationships between various
transmission variables of the disease. Spatial Agent-Based Simulation Modeling in Public Health: Design,
Implementation, and Applications for Malaria Epidemiology also features: Location-specific mosquito
abundance maps that play an important role in malaria control activities by guiding future resource
allocation for malaria control and identifying hotspots for further investigation Discussions on the best
modeling practices in an effort to achieve improved efficacy, cost-effectiveness, ecological soundness, and
spatial-epidemiology-methods-and-applications

sustainability of vector control for malaria An overview of the various ABMs, GIS, and spatial statistical
methods used in entomological and epidemiological studies, as well as the model malaria study A
companion website with computer source code and flowcharts of the spatial ABM and a landscape
generator tool that can simulate landscapes with varying spatial heterogeneity of different types of
resources including aquatic habitats and houses Spatial Agent-Based Simulation Modeling in Public Health:
Design, Implementation, and Applications for Malaria Epidemiology is an excellent reference for
professionals such as modeling and simulation experts, GIS experts, spatial analysts, mathematicians,
statisticians, epidemiologists, health policy makers, as well as researchers and scientists who use, manage,
or analyze infectious disease data and/or infectious disease-related projects. The book is also ideal for
graduate-level courses in modeling and simulation, bioinformatics, biostatistics, public health and policy,
and epidemiology.
Biostatistical Applications in Cancer Research - Craig Beam 2013-03-14
Biostatistics is defined as much by its application as it is by theory. This book provides an introduction to
biostatistical applications in modern cancer research that is both accessible and valuable to the cancer
biostatistician or to the cancer researcher, learning biostatistics. The topical areas include active areas of
the application of biostatistics to modern cancer research: survival analysis, screening, diagnostics, spatial
analysis and the analysis of microarray data. Biostatistics is an essential component of basic and clinical
cancer research. The text, authored by distinguished figures in the field, addresses clinical issues in
statistical analysis. The spectrum of topics discussed ranges from fundamental methodology to clinical and
translational applications.
Handbook of Spatial Epidemiology - Andrew B. Lawson 2016-04-06
Handbook of Spatial Epidemiology explains how to model epidemiological problems and improve inference
about disease etiology from a geographical perspective. Top epidemiologists, geographers, and statisticians
share interdisciplinary viewpoints on analyzing spatial data and space–time variations in disease
incidences. These analyses can provide important information that leads to better decision making in public
health. The first part of the book addresses general issues related to epidemiology, GIS, environmental
studies, clustering, and ecological analysis. The second part presents basic statistical methods used in
spatial epidemiology, including fundamental likelihood principles, Bayesian methods, and testing and
nonparametric approaches. With a focus on special methods, the third part describes geostatistical models,
splines, quantile regression, focused clustering, mixtures, multivariate methods, and much more. The final
part examines special problems and application areas, such as residential history analysis, segregation,
health services research, health surveys, infectious disease, veterinary topics, and health surveillance and
clustering. Spatial epidemiology, also known as disease mapping, studies the geographical or spatial
distribution of health outcomes. This handbook offers a wide-ranging overview of state-of-the-art
approaches to determine the relationships between health and various risk factors, empowering
researchers and policy makers to tackle public health problems.
Statistical Methods in Spatial Epidemiology - Andrew B. Lawson 2013-07-08
Spatial epidemiology is the description and analysis of the geographical distribution of disease. It is more
important now than ever, with modern threats such as bio-terrorism making such analysis even more
complex. This second edition of Statistical Methods in Spatial Epidemiology is updated and expanded to
offer a complete coverage of the analysis and application of spatial statistical methods. The book is divided
into two main sections: Part 1 introduces basic definitions and terminology, along with map construction
and some basic models. This is expanded upon in Part II by applying this knowledge to the fundamental
problems within spatial epidemiology, such as disease mapping, ecological analysis, disease clustering, bioterrorism, space-time analysis, surveillance and infectious disease modelling. Provides a comprehensive
overview of the main statistical methods used in spatial epidemiology. Updated to include a new emphasis
on bio-terrorism and disease surveillance. Emphasizes the importance of space-time modelling and outlines
the practical application of the method. Discusses the wide range of software available for analyzing spatial
data, including WinBUGS, SaTScan and R, and features an accompanying website hosting related software.
Contains numerous data sets, each representing a different approach to the analysis, and provides an
insight into various modelling techniques. This text is primarily aimed at medical statisticians, researchers
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and practitioners from public health and epidemiology. It is also suitable for postgraduate students of
statistics and epidemiology, as well professionals working in government agencies.
Spatial and Syndromic Surveillance for Public Health - Andrew B. Lawson 2005-05-13
Following the events of 9/11 and in the current world climate, there is increasing concern of the impact of
potential bioterrorism attacks. Spatial surveillance systems are used to detect changes in public health
data, and alert us to possible outbreaks of disease, either from natural resources or from bioterrorism
attacks. Statistical methods play a key role in spatial surveillance, as they are used to identify changes in
data, and build models of that data in order to make predictions about future activity. This book is the first
to provide an overview of all the current key methods in spatial surveillance, and present them in an
accessible form, suitable for the public health professional. It features an abundance of examples using real
data, highlighting the practical application of the methodology. It is edited and authored by leading
researchers and practitioners in spatial surveillance methods. Provides an overview of the current key
methods in spatial surveillance of public health data. Includes coverage of both single and multiple disease
surveillance. Covers all of the key topics, including syndromic surveillance, spatial cluster detection, and
Bayesian data mining.
Scan Statistics - Joseph Glaz 2013-03-09
In many statistical applications, scientists have to analyze the occurrence of observed clusters of events in
time or space. Scientists are especially interested in determining whether an observed cluster of events has
occurred by chance if it is assumed that the events are distributed independently and uniformly over time
or space. Scan statistics have relevant applications in many areas of science and technology including
geology, geography, medicine, minefield detection, molecular biology, photography, quality control and
reliability theory and radio-optics.
Spatial Analysis Methods of Road Traffic Collisions - Becky P. Y. Loo 2015-09-21
Examine the Prevalence and Geography of Road CollisionsSpatial Analysis Methods of Road Traffic
Collisions centers on the geographical nature of road crashes, and uses spatial methods to provide a
greater understanding of the patterns and processes that cause them. Written by internationally known
experts in the field of transport geography, the bo
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 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 stateof-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.
Spatial Analysis, GIS and Remote Sensing - Donald P. Albert 2000-09-01
This new book explores the rapidly expanding applications of spatial analysis, GIS and remote sensing in
the health sciences, and medical geography.
Concepts of Epidemiology - Raj S. Bhopal 2016
Epidemiology is a population science that underpins health improvement and health care, by exploring and
establishing the pattern, frequency, trends, and causes of a disease. Concepts of Epidemiology
comprehensively describes the application of core epidemiological concepts and principles to readers
interested in population health research, policy making, health service planning, health promotion, and
clinical care. The book provides an overview of study designs and practical framework for the geographical
analysis of diseases, including accounting for error and bias within studies. It discusses the ways in which
spatial-epidemiology-methods-and-applications

epidemiological data are presented, explains the distinction between association and causation, as well as
relative and absolute risks, and considers the theoretical and ethical basis of epidemiology both in the past
and the future. This new edition places even greater emphasis on interactive learning. Each chapter
includes learning objectives, theoretical and numerical exercises, questions and answers, a summary of the
key points, and exemplar panels to illustrate the concepts and methods under consideration. Written in an
accessible and engaging style, with a specialized glossary to explain and de\'1fne technical terminology,
Concepts of Epidemiology is ideal for postgraduate students in epidemiology, public health, and health
policy. It is also perfect for clinicians, undergraduate students and researchers in medicine, nursing and
other health disciplines who wish to improve their understanding of fundamental epidemiological concepts.
Spatial Cluster Modelling - Andrew B. Lawson 2002-05-16
Research has generated a number of advances in methods for spatial cluster modelling in recent years,
particularly in the area of Bayesian cluster modelling. Along with these advances has come an explosion of
interest in the potential applications of this work, especially in epidemiology and genome research. In one
integrated volume, this book reviews the state-of-the-art in spatial clustering and spatial cluster modelling,
bringing together research and applications previously scattered throughout the literature. It begins with
an overview of the field, then presents a series of chapters that illuminate the nature and purpose of cluster
modelling within different application areas, including astrophysics, epidemiology, ecology, and imaging.
The focus then shifts to methods, with discussions on point and object process modelling, perfect sampling
of cluster processes, partitioning in space and space-time, spatial and spatio-temporal process modelling,
nonparametric methods for clustering, and spatio-temporal cluster modelling. Many figures, some in full
color, complement the text, and a single section of references cited makes it easy to locate source material.
Leading specialists in the field of cluster modelling authored each chapter, and an introduction by the
editors to each chapter provides a cohesion not typically found in contributed works. Spatial Cluster
Modelling thus offers a singular opportunity to explore this exciting new field, understand its techniques,
and apply them in your own research.
Applications of Novel Analytical Methods in Epidemiology - Moh A. Alkhamis 2018-12-07
The repertoire of quantitative analytical techniques in disciplines such as ecology, decision science, and
evolutionary biology has grown, in part enabled by the development and increased availability of
computational resources. Integration of cutting-edge, quantitative tools into veterinary epidemiology that
have been borrowed from such disciplines has offered opportunities to advance the study of disease
dynamics in animal populations, to improve and guide decision-making related to disease prevention,
control, or eradication. Furthermore, the need to explore new analytical methods for veterinary
epidemiology has been driven by the increasing availability and complexity of animal disease data. The
objective of this e-book is to contribute to current methods in epidemiology by 1) presenting and discussing
novel analytical tools that help advance our understanding of epidemiology; and 2) demonstrating how
inferences emerging from the application of novel analytical tools can be incorporated into decision-making
related to animal health. The e-book constitutes a collection of articles that explore the applications of a
variety of analytical methods such as machine learning, Bayesian risk assessment and an advanced form of
social network analysis in the modern epidemiologic study of animal diseases.
Spatial Epidemiological Approaches in Disease Mapping and Analysis - POH-CHIN. SO LAI (FUN-MUN.
CHAN, KA-WING.) 2020-06-30
Use of GIS applications in the medical community is not a new concept by any means. But the ability to
apply GIS technology on a wide scale is often hampered by the sophistication and complexity of the
methodology and the limited access to affordable software. Spatial Epidemiological Approaches in Disease
Mapping and Analysis illustrates the utilities of freeware using real-world data and leads users down the
logical decision-making path toward developing spatial-statistical relationships. This internationally
reputable guide brings instructional clarity to its treatment of spatial-statistical techniques, subjecting
epidemiological data to statistical rigor and advanced methodological testing. With the help of a vivid color
insert, this book illustrates the applications of GIS in examining non-contagious (asthma and dengue) and
contagious (SARS) diseases, making it applicable to any public health condition on any scale. This examplefilled resource: Documents how GIS can be applied in examining disease occurrences from the spatial
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perspective, Includes links to freeware so disease occurrence data can be examined for spatial randomness,
dependencies, patterns, and trends, Allows for a variety of downloadable freeware to practice spatial
analysis, like GeoDa, CrimeStaf, and Health Mapper, This landmark work follows a truly interdisciplinary
model, capturing the complexity of GIS for the non-specialist in a ready-to-implement way and spotlighting
the global challenge of analyzing public health concerns in a geographical context. Book jacket.
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 (Gibbs-Markov fields and spatial auto-regression) and point pattern data
(Poisson, Cox, Gibbs and Markov point processes). The level is relatively advanced, and the presentation
concise but complete. The most important statistical methods and their asymptotic properties are
described, including estimation in geostatistics, autocorrelation and second-order statistics, maximum
likelihood methods, approximate inference using the pseudo-likelihood or Monte-Carlo simulations,
statistics for point processes and Bayesian hierarchical models. A chapter is devoted to Markov Chain
Monte Carlo simulation (Gibbs sampler, Metropolis-Hastings algorithms and exact simulation). A large
number of real examples are studied with R, and each chapter ends with a set of theoretical and applied
exercises. While a foundation in probability and mathematical statistics is assumed, three appendices
introduce some necessary background. The book is accessible to senior undergraduate students with a solid
math background and Ph.D. students in statistics. Furthermore, experienced statisticians and researchers
in the above-mentioned fields will find the book valuable as a mathematically sound reference. This book is
the English translation of Modélisation et Statistique Spatiales published by Springer in the series
Mathématiques & Applications, a series established by Société de Mathématiques Appliquées et
Industrielles (SMAI).
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 cross-references among chapters.The
handbook begins with a historical intro
GIS for Health and the Environment - Poh C. Lai 2007-10-04
Aimed at all types of public health practitioners and theorists, this book is a compilation of methodological
and application developments in spatial epidemiological approaches for environmental and public health
studies in the Asia Pacific region. It aims to plug a gap in the literature that has seen a shortage of
materials documenting the development of health GIS in this crucial part of the world.
Practical Handbook of Spatial Statistics - Sandra Arlinghaus 2020-08-26
The guidance and special techniques 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.
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
Geographical and Environmental Epidemiology - Paul Elliott 1996
Requirements in terms of population data, disease incidence and mortality are considered and related to
the scale at which a study is being carried out. Statistical methods are reviewed for large scale correlation
studies, intermediate scale smoothing excercises, and small-scale clustering investigations, plus much
more.
spatial-epidemiology-methods-and-applications

Bayesian Disease Mapping - Andrew B. Lawson 2018-05-20
Since the publication of the second edition, many new Bayesian tools and methods have been developed for
space-time data analysis, the predictive modeling of health outcomes, and other spatial biostatistical areas.
Exploring these new developments, Bayesian Disease Mapping: Hierarchical Modeling in Spatial
Epidemiology, Third Edition provides an up-to-date, cohesive account of the full range of Bayesian disease
mapping methods and applications. In addition to the new material, the book also covers more conventional
areas such as relative risk estimation, clustering, spatial survival analysis, and longitudinal analysis. After
an introduction to Bayesian inference, computation, and model assessment, the text focuses on important
themes, including disease map reconstruction, cluster detection, regression and ecological analysis,
putative hazard modeling, analysis of multiple scales and multiple diseases, spatial survival and longitudinal
studies, spatiotemporal methods, and map surveillance. It shows how Bayesian disease mapping can yield
significant insights into georeferenced health data. The target audience for this text is public health
specialists, epidemiologists, and biostatisticians who need to work with geo-referenced health data.
Spatio-Temporal Methods in Environmental Epidemiology - Gavin Shaddick 2021-03-31
This is the first book of its kind to specifically address the interface between environmental epidemiology
and spatio-temporal modeling. The book links recent developments in spatio-temporal methodology with
epidemiological applications. Drawing on real-life problems, it provides the tools required to exploit recent
advances in methodology when
Spatial Analysis in Epidemiology - Dirk U. Pfeiffer 2008-05-29
Providing a practical, comprehensive and up-to-date overview of the use of spatial statistics in
epidemiology, this book examines spatial analytical methods in conjunction with GIS and remotely sensed
data to provide insights into the patterns and processes that underlie disease transmission.
Infectious Disease Epidemiology - Ibrahim Abubakar 2016-04-07
Infectious Disease Epidemiology is a concise reference guide which provides trainees and practicing
epidemiologists with the information that they need to understand the basic concepts necessary for working
in this specialist area. Divided into two sections, part one comprehensively covers the basic principles and
methods relevant to the study of infectious disease epidemiology. It is organised in order of increasing
complexity, ranging from a general introduction to subjects such as mathematical modelling and seroepidemiology. Part two examines key major infectious diseases that are of global significance. Grouped by
their route of transmission for ease of reference, they include diseases that present a particular burden or a
high potential for causing mortality. This practical guide will be essential reading for postgraduate students
in infectious disease epidemiology, health protection trainees, and practicing epidemiologists.
Handbook of Environmental and Ecological Statistics - Alan E. Gelfand 2019-01-15
This handbook focuses on the enormous literature applying statistical methodology and modelling to
environmental and ecological processes. The 21st century statistics community has become increasingly
interdisciplinary, bringing a large collection of modern tools to all areas of application in environmental
processes. In addition, the environmental community has substantially increased its scope of data collection
including observational data, satellite-derived data, and computer model output. The resultant impact in
this latter community has been substantial; no longer are simple regression and analysis of variance
methods adequate. The contribution of this handbook is to assemble a state-of-the-art view of this interface.
Features: An internationally regarded editorial team. A distinguished collection of contributors. A
thoroughly contemporary treatment of a substantial interdisciplinary interface. Written to engage both
statisticians as well as quantitative environmental researchers. 34 chapters covering methodology,
ecological processes, environmental exposure, and statistical methods in climate science.
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,
Modelling Interactions Between Vector-Borne Diseases and Environment Using GIS - Hassan M. Khormi
2015-12-01
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Master GIS Applications on Modelling and Mapping the Risks of Diseases Infections transmitted by
mosquitoes, ticks, triatomine bugs, sandflies, and black flies cause significant rates of death and disease,
especially in developing countries. Why are certain places more susceptible to vector-borne diseases?
Modelling Interactions Between Vector-Borne Diseases and Environment Using GIS reveals how using
geographic information systems (GISs) can provide a greater understanding of how vector-borne diseases
are spread and explores the use of geographical techniques in vector-borne disease monitoring,
management, and control. This text provides readers with a better understanding of the vector-borne
disease problem and its impact on public health. Introduces New Spatial Approaches Based on Location
and Environment The book exposes readers to information on how to identify vector hotspots, determine
when and where they can occur, and eliminate vector breeding sites. Utilizing simple illustrations based on
real data, as well as the authors’ more than 20 years of experience in the field, this text combines key
spatial analysis techniques available in modern GIS with real-world applications. It offers step-by-step
instruction on developing vector-borne disease risk models at different spatial and temporal scales and
helps practitioners formulate disease causation hypotheses and identify areas at risk. In addition, it
addresses medical geography, GIS, spatial analysis, and modelling, and covers other factors related to the
spread of vector-borne diseases. This book: Gives an overview of common vector-borne diseases, GIS-based
mapping and modelling, impacts of climate change on vector distributions, and availability and importance
of accurate epidemiologically relevant spatial data Describes modelling and simulating the prevalence of
vector-borne diseases around the world Summarizes some key spatial techniques and how they can be used
to aid in the analysis of geographical and attributed data Defines the concept of establishing and
characterizing spatial data systems, including their quality, errors, references, and issues of scale, and
building such a system from often quite separate, disparate sources Shows how to develop weather-based
predictive modelling, which can be used to predict the weekly trend of vector abundance Provides a GIS
case study for modelling the future potential distribution of vector-borne disease based on different climatic
change scenarios Modelling Interactions Between Vector-Borne Diseases and Environment Using GIS
combines spatial analysis techniques available in modern GIS, together with real-world applications to
provide you with a better understanding of ways to map, model, prevent, and control vector-borne diseases.
Geographically Weighted Regression - A. Stewart Fotheringham 2003-02-21
Geographical Weighted Regression (GWR) is a new local modelling technique for analysing spatial analysis.
This technique allows local as opposed to global models of relationships to be measured and mapped. This
is the first and only book on this technique, offering comprehensive coverage on this new 'hot' topic in
spatial analysis. * Provides step-by-step examples of how to use the GWR model using data sets and
examples on issues such as house price determinants, educational attainment levels and school
performance statistics * Contains a broad discussion of and basic concepts on GWR through to ideas on
statistical inference for GWR models * uniquely features accompanying author-written software that allows
users to undertake sophisticated and complex forms of GWR within a user-friendly, Windows-based, frontend (see book for details).
Handbook of Spatial Epidemiology - Andrew Lawson 2020-06-30
Handbook of Spatial Epidemiology explains how to model epidemiological problems and improve inference
about disease etiology from a geographical perspective. Top epidemiologists, geographers, and statisticians
share interdisciplinary viewpoints on analyzing spatial data and space-time variations in disease incidences.
These analyses can provide important information that leads to better decision making in public health. The
first part of the book addresses general issues related to epidemiology, GIS, environmental studies,
clustering, and ecological analysis. The second part presents basic statistical methods used in spatial
epidemiology, including fundamental likelihood principles, Bayesian methods, and testing and
nonparametric approaches. With a focus on special methods, the third part describes geostatistical models,
splines, quantile regression, focused clustering, mixtures, multivariate methods, and much more. The final
part examines special problems and application areas, such as residential history analysis, segregation,
health services research, health surveys, infectious disease, veterinary topics, and health surveillance and
clustering. Spatial epidemiology, also known as disease mapping, studies the geographical or spatial
distribution of health outcomes. This handbook offers a wide-ranging overview of state-of-the-art
spatial-epidemiology-methods-and-applications

approaches to determine the relationships between health and various risk factors, empowering
researchers and policy makers to tackle public health problems.
Geospatial Health Data - Paula Moraga 2019-11-26
Geospatial health data are essential to inform public health and policy. These data can be used to quantify
disease burden, understand geographic and temporal patterns, identify risk factors, and measure
inequalities. Geospatial Health Data: Modeling and Visualization with R-INLA and Shiny describes spatial
and spatio-temporal statistical methods and visualization techniques to analyze georeferenced health data
in R. The book covers the following topics: Manipulate and transform point, areal, and raster data, Bayesian
hierarchical models for disease mapping using areal and geostatistical data, Fit and interpret spatial and
spatio-temporal models with the Integrated Nested Laplace Approximations (INLA) and the Stochastic
Partial Differential Equation (SPDE) approaches, Create interactive and static visualizations such as disease
maps and time plots, Reproducible R Markdown reports, interactive dashboards, and Shiny web
applications that facilitate the communication of insights to collaborators and policy makers. The book
features fully reproducible examples of several disease and environmental applications using real-world
data such as malaria in The Gambia, cancer in Scotland and USA, and air pollution in Spain. Examples in
the book focus on health applications, but the approaches covered are also applicable to other fields that
use georeferenced data including epidemiology, ecology, demography or criminology. The book provides
clear descriptions of the R code for data importing, manipulation, modeling and visualization, as well as the
interpretation of the results. This ensures contents are fully reproducible and accessible for students,
researchers and practitioners.
Spatial Analysis in Health Geography - Asst Prof Eric Delmelle 2015-07-28
Presenting current research on spatial epidemiology, this book covers topics such as exposure, chronic
disease, infectious disease, accessibility to health care settings and new methods in Geographical
Information Science and Systems. For epidemiologists, and for the management and administration of
health care settings, it is critical to understand the spatial dynamics of disease. Spatial epidemiology relies
increasingly on new methodologies, such as clustering algorithms, visualization and space-time modelling,
the domain of Geographic Information Science. Implementation of those techniques appears at an
increasing pace in commercial Geographic Information Systems, alongside more traditional techniques that
are already part of such systems. This book provides the latest methods in GI Science and their use in
health related problems.
Statistics for Epidemiology - Nicholas P. Jewell 2003-08-26
Statistical ideas have been integral to the development of epidemiology and continue to provide the tools
needed to interpret epidemiological studies. Although epidemiologists do not need a highly mathematical
background in statistical theory to conduct and interpret such studies, they do need more than an
encyclopedia of "recipes." Statistics for Epidemiology achieves just the right balance between the two
approaches, building an intuitive understanding of the methods most important to practitioners and the
skills to use them effectively. It develops the techniques for analyzing simple risk factors and disease data,
with step-by-step extensions that include the use of binary regression. It covers the logistic regression
model in detail and contrasts it with the Cox model for time-to-incidence data. The author uses a few simple
case studies to guide readers from elementary analyses to more complex regression modeling. Following
these examples through several chapters makes it easy to compare the interpretations that emerge from
varying approaches. Written by one of the top biostatisticians in the field, Statistics for Epidemiology stands
apart in its focus on interpretation and in the depth of understanding it provides. It lays the groundwork
that all public health professionals, epidemiologists, and biostatisticians need to successfully design,
conduct, and analyze epidemiological studies.
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
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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.
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Applied Spatial Statistics for Public Health Data - Lance A. Waller 2004-07-29
While mapped data provide a common ground for discussions between the public, the media, regulatory
agencies, and public health researchers, the analysis of spatially referenced data has experienced a
phenomenal growth over the last two decades, thanks in part to the development of geographical
information systems (GISs). This is the first thorough overview to integrate spatial statistics with data
management and the display capabilities of GIS. It describes methods for assessing the likelihood of
observed patterns and quantifying the link between exposures and outcomes in spatially correlated data.
This introductory text is designed to serve as both an introduction for the novice and a reference for
practitioners in the field Requires only minimal background in public health and only some knowledge of
statistics through multiple regression Touches upon some advanced topics, such as random effects,
hierarchical models and spatial point processes, but does not require prior exposure Includes lavish use of
figures/illustrations throughout the volume as well as analyses of several data sets (in the form of "data
breaks") Exercises based on data analyses reinforce concepts
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