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Analysing Ecological Data Jul 26 2022 This book provides a practical introduction to analyzing
ecological data using real data sets. The first part gives a largely non-mathematical introduction
to data exploration, univariate methods (including GAM and mixed modeling techniques),
multivariate analysis, time series analysis, and spatial statistics. The second part provides 17 case
studies. The case studies include topics ranging from terrestrial ecology to marine biology and
can be used as a template for a reader’s own data analysis. Data from all case studies are
available from www.highstat.com. Guidance on software is provided in the book.
Statistical Ecology Sep 23 2019 Ecological community data. Spatial pattern analysis. Speciesabundance relations. Species affinity. Community classification. Community ordination.
Community interpretation.
Multivariate Analysis of Ecological Data with ade4 Apr 11 2021 This book introduces the ade4
package for R which provides multivariate methods for the analysis of ecological data. It is
implemented around the mathematical concept of the duality diagram, and provides a unified
framework for multivariate analysis. The authors offer a detailed presentation of the theoretical
framework of the duality diagram and also of its application to real-world ecological problems.
These two goals may seem contradictory, as they concern two separate groups of scientists,
namely statisticians and ecologists. However, statistical ecology has become a scientific discipline
of its own, and the good use of multivariate data analysis methods by ecologists implies a fair
knowledge of the mathematical properties of these methods. The organization of the book is
based on ecological questions, but these questions correspond to particular classes of data

analysis methods. The first chapters present both usual and multiway data analysis methods.
Further chapters are dedicated for example to the analysis of spatial data, of phylogenetic
structures, and of biodiversity patterns. One chapter deals with multivariate data analysis graphs.
In each chapter, the basic mathematical definitions of the methods and the outputs of the R
functions available in ade4 are detailed in two different boxes. The text of the book itself can be
read independently from these boxes. Thus the book offers the opportunity to find information
about the ecological situation from which a question raises alongside the mathematical properties
of methods that can be applied to answer this question, as well as the details of software outputs.
Each example and all the graphs in this book come with executable R code.
Ecological Statistics Aug 27 2022 An intermediate level text covering foundational ideas in
statistics and their ecological application, including generalized linear and generalized mixedeffect models, as well as models allowing for mixtures, spatial or phylogenetic correlations,
missing or censored data, and observational data; implemented in R and set within a
contemporary research framework.
Beginner's Guide to Spatial, Temporal and Spatial-temporal Ecological Data Analysis with R-INLA
Jan 28 2020
Numerical Ecology with R Sep 16 2021 This new edition of Numerical Ecology with R guides
readers through an applied exploration of the major methods of multivariate data analysis, as
seen through the eyes of three ecologists. It provides a bridge between a textbook of numerical
ecology and the implementation of this discipline in the R language. The book begins by
examining some exploratory approaches. It proceeds logically with the construction of the key
building blocks of most methods, i.e. association measures and matrices, and then submits
example data to three families of approaches: clustering, ordination and canonical ordination. The
last two chapters make use of these methods to explore important and contemporary issues in
ecology: the analysis of spatial structures and of community diversity. The aims of methods thus
range from descriptive to explanatory and predictive and encompass a wide variety of approaches
that should provide readers with an extensive toolbox that can address a wide palette of
questions arising in contemporary multivariate ecological analysis. The second edition of this
book features a complete revision to the R code and offers improved procedures and more diverse
applications of the major methods. It also highlights important changes in the methods and
expands upon topics such as multiple correspondence analysis, principal response curves and cocorrespondence analysis. New features include the study of relationships between species traits
and the environment, and community diversity analysis. This book is aimed at professional
researchers, practitioners, graduate students and teachers in ecology, environmental science and
engineering, and in related fields such as oceanography, molecular ecology, agriculture and soil
science, who already have a background in general and multivariate statistics and wish to apply
this knowledge to their data using the R language, as well as people willing to accompany their
disciplinary learning with practical applications. People from other fields (e.g. geology,
geography, paleoecology, phylogenetics, anthropology, the social and education sciences, etc.)
may also benefit from the materials presented in this book. Users are invited to use this book as a
teaching companion at the computer. All the necessary data files, the scripts used in the chapters,
as well as extra R functions and packages written by the authors of the book, are available online
(URL: http://adn.biol.umontreal.ca/~numericalecology/numecolR/).
A Solution to the Ecological Inference Problem Jul 22 2019 This book provides a solution to the
ecological inference problem, which has plagued users of statistical methods for over seventy-five
years: How can researchers reliably infer individual-level behavior from aggregate (ecological)
data? In political science, this question arises when individual-level surveys are unavailable (for
instance, local or comparative electoral politics), unreliable (racial politics), insufficient (political
geography), or infeasible (political history). This ecological inference problem also confronts
researchers in numerous areas of major significance in public policy, and other academic
disciplines, ranging from epidemiology and marketing to sociology and quantitative history.
Although many have attempted to make such cross-level inferences, scholars agree that all
existing methods yield very inaccurate conclusions about the world. In this volume, Gary King lays
out a unique--and reliable--solution to this venerable problem. King begins with a qualitative
overview, readable even by those without a statistical background. He then unifies the apparently
diverse findings in the methodological literature, so that only one aggregation problem remains to
be solved. He then presents his solution, as well as empirical evaluations of the solution that
include over 16,000 comparisons of his estimates from real aggregate data to the known
individual-level answer. The method works in practice. King's solution to the ecological inference
problem will enable empirical researchers to investigate substantive questions that have
heretofore proved unanswerable, and move forward fields of inquiry in which progress has been

stifled by this problem.
Handbook of Environmental and Ecological Statistics Sep 28 2022 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.
Ecological Statistics Jan 08 2021 An intermediate level text covering foundational ideas in
statistics and their ecological application, including generalized linear and generalized mixedeffect models, as well as models allowing for mixtures, spatial or phylogenetic correlations,
missing or censored data, and observational data; implemented in R and set within a
contemporary research framework.
The Ecological Detective Nov 25 2019 The modern ecologist usually works in both the field and
laboratory, uses statistics and computers, and often works with ecological concepts that are
model-based, if not model-driven. How do we make the field and laboratory coherent? How do we
link models and data? How do we use statistics to help experimentation? How do we integrate
modeling and statistics? How do we confront multiple hypotheses with data and assign degrees of
belief to different hypotheses? How do we deal with time series (in which data are linked from one
measurement to the next) or put multiple sources of data into one inferential framework? These
are the kinds of questions asked and answered by The Ecological Detective. Ray Hilborn and Marc
Mangel investigate ecological data much as a detective would investigate a crime scene by trying
different hypotheses until a coherent picture emerges. The book is not a set of pat statistical
procedures but rather an approach. The Ecological Detective makes liberal use of computer
programming for the generation of hypotheses, exploration of data, and the comparison of
different models. The authors' attitude is one of exploration, both statistical and graphical. The
background required is minimal, so that students with an undergraduate course in statistics and
ecology can profitably add this work to their tool-kit for solving ecological problems.
Spatial Data Analysis in Ecology and Agriculture Using R Aug 15 2021 Key features: Unique in its
combination of serving as an introduction to spatial statistics and to modeling agricultural and
ecological data using R Provides exercises in each chapter to facilitate the book's use as a course
textbook or for self-study Adds new material on generalized additive models, point pattern
analysis, and new methods of Bayesian analysis of spatial data. Includes a completely revised
chapter on the analysis of spatiotemporal data featuring recently introduced software and
methods Updates its coverage of R software including newly introduced packages Spatial Data
Analysis in Ecology and Agriculture Using R, 2nd Edition provides practical instruction on the use
of the R programming language to analyze spatial data arising from research in ecology,
agriculture, and environmental science. Readers have praised the book's practical coverage of
spatial statistics, real-world examples, and user-friendly approach in presenting and explaining R
code, aspects maintained in this update. Using data sets from cultivated and uncultivated
ecosystems, the book guides the reader through the analysis of each data set, including setting
research objectives, designing the sampling plan, data quality control, exploratory and
confirmatory data analysis, and drawing scientific conclusions. Additional material to accompany
the book, on both analyzing satellite data and on multivariate analysis, can be accessed at
https://www.plantsciences.ucdavis.edu/plant/additionaltopics.htm.
Bayesian Analysis for Population Ecology Oct 17 2021 Novel Statistical Tools for Conserving and
Managing PopulationsBy gathering information on key demographic parameters, scientists can
often predict how populations will develop in the future and relate these parameters to external
influences, such as global warming. Because of their ability to easily incorporate random effects,
fit state-space mode
Animal Movement Mar 30 2020 The study of animal movement has always been a key element in
ecological science, because it is inherently linked to critical processes that scale from individuals
to populations and communities to ecosystems. Rapid improvements in biotelemetry data
collection and processing technology have given rise to a variety of statistical methods for
characterizing animal movement. The book serves as a comprehensive reference for the types of

statistical models used to study individual-based animal movement. Animal Movement is an
essential reference for wildlife biologists, quantitative ecologists, and statisticians who seek a
deeper understanding of modern animal movement models. A wide variety of modeling
approaches are reconciled in the book using a consistent notation. Models are organized into
groups based on how they treat the underlying spatio-temporal process of movement.
Connections among approaches are highlighted to allow the reader to form a broader view of
animal movement analysis and its associations with traditional spatial and temporal statistical
modeling. After an initial overview examining the role that animal movement plays in ecology, a
primer on spatial and temporal statistics provides a solid foundation for the remainder of the
book. Each subsequent chapter outlines a fundamental type of statistical model utilized in the
contemporary analysis of telemetry data for animal movement inference. Descriptions begin with
basic traditional forms and sequentially build up to general classes of models in each category.
Important background and technical details for each class of model are provided, including spatial
point process models, discrete-time dynamic models, and continuous-time stochastic process
models. The book also covers the essential elements for how to accommodate multiple sources of
uncertainty, such as location error and latent behavior states. In addition to thorough descriptions
of animal movement models, differences and connections are also emphasized to provide a
broader perspective of approaches.
Developments in Numerical Ecology Jun 01 2020 From earlier ecological studies it has become
apparent that simple univariate or bivariate statistics are often inappropriate, and that
multivariate statistical analyses must be applied. Despite several difficulties arising from the
application of multivariate methods, community ecology has acquired a mathematical framework,
with three consequences: it can develop as an exact science; it can be applied operationally as a
computer-assisted science to the solution of environmental problems; and it can exchange
information with other disciplines using the language of mathematics. This book comprises the
invited lectures, as well as working group reports, on the NATO workshop held in Roscoff (France)
to improve the applicability of this new method numerical ecology to specific ecological problems.
Hierarchical Modeling and Inference in Ecology Feb 09 2021 A guide to data collection, modeling
and inference strategies for biological survey data using Bayesian and classical statistical
methods. This book describes a general and flexible framework for modeling and inference in
ecological systems based on hierarchical models, with a strict focus on the use of probability
models and parametric inference. Hierarchical models represent a paradigm shift in the
application of statistics to ecological inference problems because they combine explicit models of
ecological system structure or dynamics with models of how ecological systems are observed. The
principles of hierarchical modeling are developed and applied to problems in population,
metapopulation, community, and metacommunity systems. The book provides the first synthetic
treatment of many recent methodological advances in ecological modeling and unifies disparate
methods and procedures. The authors apply principles of hierarchical modeling to ecological
problems, including * occurrence or occupancy models for estimating species distribution *
abundance models based on many sampling protocols, including distance sampling * capturerecapture models with individual effects * spatial capture-recapture models based on camera
trapping and related methods * population and metapopulation dynamic models * models of
biodiversity, community structure and dynamics * Wide variety of examples involving many taxa
(birds, amphibians, mammals, insects, plants) * Development of classical, likelihood-based
procedures for inference, as well as Bayesian methods of analysis * Detailed explanations
describing the implementation of hierarchical models using freely available software such as R
and WinBUGS * Computing support in technical appendices in an online companion web site
Analyzing Ecological Data Oct 29 2022 This book provides a practical introduction to analyzing
ecological data using real data sets. The first part gives a largely non-mathematical introduction
to data exploration, univariate methods (including GAM and mixed modeling techniques),
multivariate analysis, time series analysis, and spatial statistics. The second part provides 17 case
studies. The case studies include topics ranging from terrestrial ecology to marine biology and
can be used as a template for a reader’s own data analysis. Data from all case studies are
available from www.highstat.com. Guidance on software is provided in the book.
Design and Analysis of Ecological Experiments Oct 05 2020 Ecological research and the way that
ecologists use statistics continues to change rapidly. This second edition of the best-selling
Design and Analysis of Ecological Experiments leads these trends with an update of this nowstandard reference book, with a discussion of the latest developments in experimental ecology
and statistical practice. The goal of this volume is to encourage the correct use of some of the
more well known statistical techniques and to make some of the less well known but potentially
very useful techniques available. Chapters from the first edition have been substantially revised

and new chapters have been added. Readers are introduced to statistical techniques that may be
unfamiliar to many ecologists, including power analysis, logistic regression, randomization tests
and empirical Bayesian analysis. In addition, a strong foundation is laid in more established
statistical techniques in ecology including exploratory data analysis, spatial statistics, path
analysis and meta-analysis. Each technique is presented in the context of resolving an ecological
issue. Anyone from graduate students to established research ecologists will find a great deal of
new practical and useful information in this current edition.
Multivariate Analysis of Ecological Data Using CANOCO Jul 02 2020 Table of contents
Eco-Stats: Data Analysis in Ecology Mar 10 2021 This book introduces ecologists to the wonderful
world of modern tools for data analysis, especially multivariate analysis. For biologists with
relatively little prior knowledge of statistics, it introduces a modern, advanced approach to data
analysis in an intuitive and accessible way. The book begins by reviewing some core principles in
statistics, and relates common methods to the linear model, a general framework for modeling
data where the response is continuous. This is then extended to discrete data using generalized
linear models, to designs with multiple sampling levels via mixed models, and to situations where
there are multiple response variables via model-based approaches to multivariate analysis. Along
the way there is an introduction to: important principles in model selection; adaptations of the
model to handle non-linearity and cyclical variables; dependence due to structured correlation in
time, space or phylogeny; and design-based techniques for inference that can relax some of the
modelling assumptions. It concludes with a range of advanced topics in model-based multivariate
analysis relevant to the modern ecologist, including fourth corner, latent variable and copula
models. Examples span a variety of applications including environmental monitoring, species
distribution modeling, global-scale surveys of plant traits, and small field experiments on
biological controls. Math Boxes throughout the book explain some of the core ideas
mathematically for readers who want to delve deeper, and R code is used throughout.
Accompanying code, data, and solutions to exercises can be found in the ecostats R package on
CRAN.
Statistical Methods for Imbalanced Data in Ecological and Biological Studies Jan 20 2022 This
book presents a fresh, new approach in that it provides a comprehensive recent review of
challenging problems caused by imbalanced data in prediction and classification, and also in that
it introduces several of the latest statistical methods of dealing with these problems. The book
discusses the property of the imbalance of data from two points of view. The first is quantitative
imbalance, meaning that the sample size in one population highly outnumbers that in another
population. It includes presence-only data as an extreme case, where the presence of a species is
confirmed, whereas the information on its absence is uncertain, which is especially common in
ecology in predicting habitat distribution. The second is qualitative imbalance, meaning that the
data distribution of one population can be well specified whereas that of the other one shows a
highly heterogeneous property. A typical case is the existence of outliers commonly observed in
gene expression data, and another is heterogeneous characteristics often observed in a case
group in case-control studies. The extension of the logistic regression model, maxent, and
AdaBoost for imbalanced data is discussed, providing a new framework for improvement of
prediction, classification, and performance of variable selection. Weights functions introduced in
the methods play an important role in alleviating the imbalance of data. This book also furnishes a
new perspective on these problem and shows some applications of the recently developed
statistical methods to real data sets.
Environmental and Ecological Statistics with R Nov 18 2021 Emphasizing the inductive nature of
statistical thinking, Environmental and Ecological Statistics with R, Second Edition, connects
applied statistics to the environmental and ecological fields. Using examples from published
works in the ecological and environmental literature, the book explains the approach to solving a
statistical problem, covering model specification, parameter estimation, and model evaluation. It
includes many examples to illustrate the statistical methods and presents R code for their
implementation. The emphasis is on model interpretation and assessment, and using several core
examples throughout the book, the author illustrates the iterative nature of statistical inference.
The book starts with a description of commonly used statistical assumptions and exploratory data
analysis tools for the verification of these assumptions. It then focuses on the process of building
suitable statistical models, including linear and nonlinear models, classification and regression
trees, generalized linear models, and multilevel models. It also discusses the use of simulation for
model checking, and provides tools for a critical assessment of the developed models. The second
edition also includes a complete critique of a threshold model. Environmental and Ecological
Statistics with R, Second Edition focuses on statistical modeling and data analysis for
environmental and ecological problems. By guiding readers through the process of scientific

problem solving and statistical model development, it eases the transition from scientific
hypothesis to statistical model.
How to be a Quantitative Ecologist Oct 25 2019 Ecological research is becoming increasingly
quantitative, yet students often opt out of courses in mathematics and statistics, unwittingly
limiting their ability to carry out research in the future. This textbook provides a practical
introduction to quantitative ecology for students and practitioners who have realised that they
need this opportunity. The text is addressed to readers who haven't used mathematics since
school, who were perhaps more confused than enlightened by their undergraduate lectures in
statistics and who have never used a computer for much more than word processing and data
entry. From this starting point, it slowly but surely instils an understanding of mathematics,
statistics and programming, sufficient for initiating research in ecology. The book’s practical value
is enhanced by extensive use of biological examples and the computer language R for graphics,
programming and data analysis. Key Features: Provides a complete introduction to mathematics
statistics and computing for ecologists. Presents a wealth of ecological examples demonstrating
the applied relevance of abstract mathematical concepts, showing how a little technique can go a
long way in answering interesting ecological questions. Covers elementary topics, including the
rules of algebra, logarithms, geometry, calculus, descriptive statistics, probability, hypothesis
testing and linear regression. Explores more advanced topics including fractals, non-linear
dynamical systems, likelihood and Bayesian estimation, generalised linear, mixed and additive
models, and multivariate statistics. R boxes provide step-by-step recipes for implementing the
graphical and numerical techniques outlined in each section. How to be a Quantitative Ecologist
provides a comprehensive introduction to mathematics, statistics and computing and is the ideal
textbook for late undergraduate and postgraduate courses in environmental biology. "With a book
like this, there is no excuse for people to be afraid of maths, and to be ignorant of what it can do."
—Professor Tim Benton, Faculty of Biological Sciences, University of Leeds, UK
Data Analysis in Community and Landscape Ecology Jul 14 2021 Ecological data has several
special properties: the presence or absence of species on a semi-quantitative abundance scale;
non-linear relationships between species and environmental factors; and high inter-correlations
among species and among environmental variables. The analysis of such data is important to the
interpretation of relationships within plant and animal communities and with their environments.
In this corrected version of Data Analysis in Community and Landscape Ecology, without using
complex mathematics, the contributors demonstrate the methods that have proven most useful,
with examples, exercises and case-studies. Chapters explain in an elementary way powerful data
analysis techniques such as logic regression, canonical correspondence analysis, and kriging.
Mixed Effects Models and Extensions in Ecology with R Feb 27 2020 This book discusses advanced
statistical methods that can be used to analyse ecological data. Most environmental collected
data are measured repeatedly over time, or space and this requires the use of GLMM or GAMM
methods. The book starts by revising regression, additive modelling, GAM and GLM, and then
discusses dealing with spatial or temporal dependencies and nested data.
The Analysis of Ecological Data Using R Dec 27 2019 With an emphasis on experimental design
and sampling, The Analysis of Ecological Data Using R presents all of the necessary statistical
methods along with the ecological background for each problem. Establishing common themes,
the text describes a statistical basis for each test with a discussion of when to use the test, the
models involved, basic assumptions that can be made, and other related tests. Each example
includes data characteristics and demonstrates the interpretation of results. The authors devote
an entire chapter to different types of design, from simple to complex designs such as Nested and
factorial designs. With exercises in each chapter, the book also provides explanations of all code
covered in the book.
Multivariate Analysis of Ecological Communities Apr 30 2020
Models for Ecological Data May 24 2022 The environmental sciences are undergoing a revolution
in the use of models and data. Facing ecological data sets of unprecedented size and complexity,
environmental scientists are struggling to understand and exploit powerful new statistical tools
for making sense of ecological processes. In Models for Ecological Data, James Clark introduces
ecologists to these modern methods in modeling and computation. Assuming only basic courses in
calculus and statistics, the text introduces readers to basic maximum likelihood and then works
up to more advanced topics in Bayesian modeling and computation. Clark covers both classical
statistical approaches and powerful new computational tools and describes how complexity can
motivate a shift from classical to Bayesian methods. Through an available lab manual, the book
introduces readers to the practical work of data modeling and computation in the language R.
Based on a successful course at Duke University and National Science Foundation-funded
institutes on hierarchical modeling, Models for Ecological Data will enable ecologists and other

environmental scientists to develop useful models that make sense of ecological data. Consistent
treatment from classical to modern Bayes Underlying distribution theory to algorithm
development Many examples and applications Does not assume statistical background Extensive
supporting appendixes Lab manual in R is available separately
Mixed Effects Models and Extensions in Ecology with R May 12 2021 This book discusses
advanced statistical methods that can be used to analyse ecological data. Most environmental
collected data are measured repeatedly over time, or space and this requires the use of GLMM or
GAMM methods. The book starts by revising regression, additive modelling, GAM and GLM, and
then discusses dealing with spatial or temporal dependencies and nested data.
Environmental and Ecological Statistics with R Mar 22 2022 Emphasizing the inductive nature of
statistical thinking, Environmental and Ecological Statistics with R, Second Edition, connects
applied statistics to the environmental and ecological fields. Using examples from published
works in the ecological and environmental literature, the book explains the approach to solving a
statistical problem, covering model specification, parameter estimation, and model evaluation. It
includes many examples to illustrate the statistical methods and presents R code for their
implementation. The emphasis is on model interpretation and assessment, and using several core
examples throughout the book, the author illustrates the iterative nature of statistical inference.
The book starts with a description of commonly used statistical assumptions and exploratory data
analysis tools for the verification of these assumptions. It then focuses on the process of building
suitable statistical models, including linear and nonlinear models, classification and regression
trees, generalized linear models, and multilevel models. It also discusses the use of simulation for
model checking, and provides tools for a critical assessment of the developed models. The second
edition also includes a complete critique of a threshold model. Environmental and Ecological
Statistics with R, Second Edition focuses on statistical modeling and data analysis for
environmental and ecological problems. By guiding readers through the process of scientific
problem solving and statistical model development, it eases the transition from scientific
hypothesis to statistical model.
The Interpretation of Ecological Data Sep 04 2020 A detailed introduction to the methods used by
ecologists--classification and ordination--to clarify and interpret large, unwieldy masses of
multivariate field data. Permits ecologists to understand, not just mechanically use, pre-packaged
programs for multivariate analysis. Demonstrates these techniques using artificial data simple
enough for every analytical step to be understood.
Bayesian Data Analysis in Ecology Using Linear Models with R, BUGS, and Stan Jun 13 2021
Bayesian Data Analysis in Ecology Using Linear Models with R, BUGS, and STAN examines the
Bayesian and frequentist methods of conducting data analyses. The book provides the theoretical
background in an easy-to-understand approach, encouraging readers to examine the processes
that generated their data. Including discussions of model selection, model checking, and multimodel inference, the book also uses effect plots that allow a natural interpretation of data.
Bayesian Data Analysis in Ecology Using Linear Models with R, BUGS, and STAN introduces
Bayesian software, using R for the simple modes, and flexible Bayesian software (BUGS and Stan)
for the more complicated ones. Guiding the ready from easy toward more complex (real) data
analyses ina step-by-step manner, the book presents problems and solutions—including all R
codes—that are most often applicable to other data and questions, making it an invaluable
resource for analyzing a variety of data types. Introduces Bayesian data analysis, allowing users
to obtain uncertainty measurements easily for any derived parameter of interest Written in a stepby-step approach that allows for eased understanding by non-statisticians Includes a companion
website containing R-code to help users conduct Bayesian data analyses on their own data All
example data as well as additional functions are provided in the R-package blmeco
Introduction to Hierarchical Bayesian Modeling for Ecological Data Nov 06 2020 Making statistical
modeling and inference more accessible to ecologists and related scientists, Introduction to
Hierarchical Bayesian Modeling for Ecological Data gives readers a flexible and effective
framework to learn about complex ecological processes from various sources of data. It also helps
readers get started on building their own statistical models. The text begins with simple models
that progressively become more complex and realistic through explanatory covariates and
intermediate hidden states variables. When fitting the models to data, the authors gradually
present the concepts and techniques of the Bayesian paradigm from a practical point of view
using real case studies. They emphasize how hierarchical Bayesian modeling supports
multidimensional models involving complex interactions between parameters and latent variables.
Data sets, exercises, and R and WinBUGS codes are available on the authors’ website. This book
shows how Bayesian statistical modeling provides an intuitive way to organize data, test ideas,
investigate competing hypotheses, and assess degrees of confidence of predictions. It also

illustrates how conditional reasoning can dismantle a complex reality into more understandable
pieces. As conditional reasoning is intimately linked with Bayesian thinking, considering
hierarchical models within the Bayesian setting offers a unified and coherent framework for
modeling, estimation, and prediction.
Ecological Models and Data in R Jun 25 2022 Introduction and background; Exploratory data
analysis and graphics; Deterministic functions for ecological modeling; Probability and stochastic
distributions for ecological modeling; Stochatsic simulation and power analysis; Likelihood and all
that; Optimization and all that; Likelihood examples; Standar statistics revisited; Modeling
variance; Dynamic models.
Ecological Data Feb 21 2022 Ecologists are increasingly tackling difficult issues like global
change, loss of biodiversity and sustainability of ecosystem services. These and related topics are
enormously challenging, requiring unprecedented multidisciplinary collaboration and rapid
synthesis of large amounts of diverse data into information and ultimately knowledge. New
sensors, computers, data collection and storage devices and analytical and statistical methods
provide a powerful tool kit to support analyses, graphics and visualizations that were unthinkable
even a few years ago. New and increased emphasis on accessibility, management, processing and
sharing of high-quality, well-maintained and understandable data represents a significant change
in how scientists view and treat data. These issues are complex and despite their importance, are
typically not addressed in database, ecological and statistical textbooks. This book addresses
these issues, providing a much needed resource for those involved in designing and implementing
ecological research, as well as students who are entering the environmental sciences. Chapters
focus on the design of ecological studies, data management principles, scientific databases, data
quality assurance, data documentation, archiving ecological data and information and processing
data into information and knowledge. The book stops short of a detailed treatment of data
analysis, but does provide pointers to the relevant literature in graphics, statistics and knowledge
discovery. The central thesis of the book is that high quality data management systems are
critical for addressing future environmental challenges. This requires a new approach to how we
conduct ecological research, that views data as a resource and promotes stewardship, recycling
and sharing of data. Ecological Data will be particularly useful to those ecologists and information
specialists that actively design, manage and analyze environmental databases. However, it will
also benefit a wider audience of scientists and students in the ecological and environmental
sciences.
Statistics for Ecologists Using R and Excel Dec 19 2021 This is a book about the scientific process
and how you apply it to data in ecology. You will learn how to plan for data collection, how to
assemble data, how to analyze data and finally how to present the results. The book uses
Microsoft Excel and the powerful Open Source R program to carry out data handling as well as
producing graphs. Statistical approaches covered include: data exploration; tests for difference – ttest and U-test; correlation – Spearman’s rank test and Pearson product-moment; association
including Chi-squared tests and goodness of fit; multivariate testing using analysis of variance
(ANOVA) and Kruskal–Wallis test; and multiple regression. Key skills taught in this book include:
how to plan ecological projects; how to record and assemble your data; how to use R and Excel for
data analysis and graphs; how to carry out a wide range of statistical analyses including analysis
of variance and regression; how to create professional looking graphs; and how to present your
results. New in this edition: a completely revised chapter on graphics including graph types and
their uses, Excel Chart Tools, R graphics commands and producing different chart types in Excel
and in R; an expanded range of support material online, including; example data, exercises and
additional notes & explanations; a new chapter on basic community statistics, biodiversity and
similarity; chapter summaries and end-of-chapter exercises. Praise for the first edition: This book
is a superb way in for all those looking at how to design investigations and collect data to support
their findings. – Sue Townsend, Biodiversity Learning Manager, Field Studies Council [M]akes it
easy for the reader to synthesise R and Excel and there is extra help and sample data available on
the free companion webpage if needed. I recommended this text to the university library as well
as to colleagues at my student workshops on R. Although I initially bought this book when I
wanted to discover R I actually also learned new techniques for data manipulation and
management in Excel – Mark Edwards, EcoBlogging A must for anyone getting to grips with data
analysis using R and excel. – Amazon 5-star review It has been very easy to follow and will be
perfect for anyone. – Amazon 5-star review A solid introduction to working with Excel and R. The
writing is clear and informative, the book provides plenty of examples and figures so that each
string of code in R or step in Excel is understood by the reader. – Goodreads, 4-star review
A Primer of Ecology with R Jun 20 2019 Provides simple explanations of the important concepts in
population and community ecology. Provides R code throughout, to illustrate model development

and analysis, as well as appendix introducing the R language. Interweaves ecological content and
code so that either stands alone. Supplemental web site for additional code.
Multivariate Analysis of Ecological Data using CANOCO 5 Dec 07 2020 An accessible introduction
to the theory and practice of multivariate analysis for graduates, researchers and professionals
dealing with ecological problems.
A Primer of Ecological Statistics Aug 03 2020 This book takes a broad-based approach that
emphasizes the historical, cultural, political, religious, social, and economic factors that underlie
an understanding of both global and domestic terrorism. This unique text-reader combines
original essays with the best of the existing literature on terrorism. Each chapter of this text
begins with an overview essay written by the authors, followed by two relevant and engaging
articles culled from a wide variety of popular, academic, and governmental sources. This is the
only major terrorism text to incorporate readings from top terrorism experts into a traditional
textbook format, allowing readers to deepen their understanding of each aspect of terrorism.
Handbook of Spatial Point-Pattern Analysis in Ecology Aug 23 2019 Understand How to Analyze
and Interpret Information in Ecological Point PatternsAlthough numerous statistical methods for
analyzing spatial point patterns have been available for several decades, they haven't been
extensively applied in an ecological context. Addressing this gap, Handbook of Spatial PointPattern Analysis in Ecology shows how the t
Multivariate Analysis of Ecological Data Apr 23 2022 La diversidad biológica es fruto de la
interacción entre numerosas especies, ya sean marinas, vegetales o animales, a la par que de los
muchos factores limitantes que caracterizan el medio que habitan. El análisis multivariante utiliza
las relaciones entre diferentes variables para ordenar los objetos de estudio según sus
propiedades colectivas y luego clasificarlos; es decir, agrupar especies o ecosistemas en distintas
clases compuestas cada una por entidades con propiedades parecidas. El fin último es relacionar
la variabilidad biológica observada con las correspondientes características medioambientales.
Multivariate Analysis of Ecological Data explica de manera completa y estructurada cómo analizar
e interpretar los datos ecológicos observados sobre múltiples variables, tanto biológicos como
medioambientales. Tras una introducción general a los datos ecológicos multivariantes y la
metodología estadística, se abordan en capítulos específicos, métodos como aglomeración
(clustering), regresión, biplots, escalado multidimensional, análisis de correspondencias (simple y
canónico) y análisis log-ratio, con atención también a sus problemas de modelado y aspectos
inferenciales. El libro plantea una serie de aplicaciones a datos reales derivados de
investigaciones ecológicas, además de dos casos detallados que llevan al lector a apreciar los
retos de análisis, interpretación y comunicación inherentes a los estudios a gran escala y los
diseños complejos.
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