
practice population ecology
practice population ecology is a fundamental aspect of understanding how populations
of organisms interact with their environment and with each other. This scientific discipline
examines the dynamics of population size, density, distribution, and the factors influencing
these parameters over time. By studying population ecology, researchers can predict
trends, manage wildlife resources, and address ecological challenges such as habitat loss,
invasive species, and climate change impacts. The practice involves quantitative models,
field observations, and experimental studies to gain insights into reproduction rates,
mortality, immigration, and emigration within populations. This article delves into the
essential concepts, methodologies, and applications of practice population ecology,
offering a comprehensive overview for students, educators, and professionals interested in
ecological research and environmental management. The content is structured to cover
foundational theories, practical techniques, and real-world examples, facilitating a
thorough understanding of the subject matter.

Fundamental Concepts in Population Ecology

Key Models and Methods in Practice Population Ecology

Applications of Population Ecology in Environmental Management

Challenges and Future Directions in Population Ecology Research

Fundamental Concepts in Population Ecology
Practice population ecology is grounded in several core concepts that define how
populations behave and change within ecosystems. These concepts provide the framework
for analyzing population dynamics, interactions, and evolutionary processes.

Population Size and Density
Population size refers to the total number of individuals within a defined area, while
population density measures the number of individuals per unit area or volume. Both
parameters are crucial for understanding how populations utilize resources and respond
to environmental pressures. High density can lead to increased competition for resources,
potentially limiting growth, whereas low density might reduce mating opportunities and
genetic diversity.

Population Distribution Patterns
The spatial arrangement of individuals within a population is categorized into three
primary patterns: clumped, uniform, and random. Clumped distribution occurs when



individuals aggregate in patches due to resource availability or social behavior. Uniform
distribution results from territoriality or competition, leading to evenly spaced individuals.
Random distribution is less common and usually arises in environments where resources
are abundant and uniformly distributed.

Demographic Parameters
Understanding birth rates, death rates, immigration, and emigration is essential for
practice population ecology. These demographic parameters influence population growth
and stability. Life tables and survivorship curves are tools frequently employed to analyze
these factors, offering insights into age-specific mortality and reproductive success within
populations.

Key Models and Methods in Practice Population
Ecology
Quantitative models and empirical methods form the backbone of practice population
ecology, enabling scientists to simulate population dynamics and test ecological
hypotheses.

Exponential and Logistic Growth Models
The exponential growth model describes populations with unlimited resources, resulting in
rapid increase. However, in natural environments, resources are finite, and populations
often follow logistic growth, where growth slows as the population approaches carrying
capacity. This carrying capacity represents the maximum sustainable population size that
the environment can support indefinitely.

Mark-Recapture Techniques
Mark-recapture is a widely used method to estimate population size and movement
patterns, especially in mobile animal populations. Individuals are captured, marked, and
released back into the population. After some time, a second capture session estimates the
proportion of marked to unmarked individuals, allowing inference of total population size
through statistical formulas.

Matrix Population Models
Matrix models use age- or stage-structured data to project population changes over time.
These models incorporate survival rates, fecundity, and transition probabilities between
stages, providing detailed predictions about population growth, decline, or stability. They
are particularly useful for managing endangered species and understanding life history
strategies.



Population Viability Analysis (PVA)
PVA is a probabilistic approach used to assess the risk of extinction for a population under
various management scenarios. By incorporating demographic variability, environmental
stochasticity, and genetic factors, PVA helps conservationists make informed decisions
about species protection and habitat restoration.

Applications of Population Ecology in
Environmental Management
Practice population ecology plays a critical role in applied ecological research and
resource management, informing policies and conservation efforts worldwide.

Wildlife Conservation and Management
Population ecology informs wildlife conservation by identifying critical factors affecting
species survival. Monitoring population trends helps prioritize conservation actions, such
as habitat preservation, captive breeding programs, and control of invasive species.
Understanding population dynamics allows managers to set sustainable harvest limits and
reduce human-wildlife conflicts.

Invasive Species Control
Invasive species can disrupt native ecosystems by outcompeting local populations.
Practice population ecology aids in predicting the spread and impact of invasive
organisms. Management strategies often rely on population models to evaluate the
effectiveness of control measures like biological control agents, habitat manipulation, and
chemical treatments.

Fisheries Management
Fish populations are managed using ecological principles to prevent overexploitation and
maintain ecosystem health. Population models help estimate maximum sustainable yields,
assess recruitment rates, and design marine protected areas. This practice ensures long-
term viability of fish stocks and supports the economic stability of fishing industries.

Habitat Restoration
Restoring degraded habitats often requires knowledge of population requirements and
ecological interactions. Population ecology guides the selection of species for
reintroduction, determines optimal habitat conditions, and predicts recovery trajectories.
This information is vital for restoring ecosystem functions and biodiversity.



Challenges and Future Directions in Population
Ecology Research
Despite significant advancements, practice population ecology faces ongoing challenges
that drive innovation and interdisciplinary collaboration.

Data Limitations and Technological Advances
Collecting accurate population data can be difficult due to logistical constraints and
species behavior. However, advances in remote sensing, genetic analysis, and automated
monitoring technologies are enhancing data quality and accessibility. These tools enable
more precise modeling and real-time population assessments.

Climate Change Impacts
Climate change alters habitat conditions and species interactions, complicating population
predictions. Practice population ecology is increasingly focused on understanding how
shifting temperatures, precipitation patterns, and extreme weather events affect
population resilience and adaptation potential.

Integrating Genetics and Ecology
Population ecology is expanding to incorporate genetic diversity and gene flow analyses.
Integrating these fields improves understanding of evolutionary processes, inbreeding
effects, and adaptive capacity, which are crucial for managing small or fragmented
populations.

Multispecies and Ecosystem-Level Approaches
Traditional population ecology often focuses on single species, but ecological communities
are interconnected. Future research emphasizes multispecies models and ecosystem
dynamics to capture complex interactions and feedbacks, enhancing conservation and
management strategies.

Population size estimation challenges

Technological innovations in monitoring

Climate change and population resilience

Genetic considerations in population management

From single-species to ecosystem approaches



Frequently Asked Questions

What is population ecology and why is it important?
Population ecology is the study of populations of organisms, especially their size,
structure, and dynamics, and how they interact with the environment. It is important
because it helps us understand species survival, resource management, and ecosystem
health.

What factors influence population growth in ecology?
Population growth is influenced by birth rates, death rates, immigration, emigration,
availability of resources, predation, disease, and environmental conditions.

What is carrying capacity in population ecology?
Carrying capacity is the maximum number of individuals of a species that an environment
can support sustainably without degrading the habitat.

How do density-dependent factors affect populations?
Density-dependent factors, such as competition, predation, and disease, affect population
size more intensely as the population density increases, regulating population growth.

What are density-independent factors in population
ecology?
Density-independent factors are environmental factors like weather, natural disasters, and
human activities that affect population size regardless of its density.

What is the difference between exponential and logistic
population growth models?
Exponential growth describes unrestricted population increase under ideal conditions,
while logistic growth incorporates carrying capacity, showing population growth slowing
as resources become limited.

How can practicing population ecology benefit
conservation efforts?
Studying population ecology provides insights into species population trends, threats, and
responses to interventions, enabling effective conservation strategies and management
plans.



What role does age structure play in population
ecology?
Age structure indicates the proportion of individuals of different ages in a population,
affecting growth rates, reproductive potential, and survival, which are critical for
predicting population dynamics.

How do researchers collect data for practicing
population ecology?
Researchers use methods like field surveys, mark-recapture techniques, remote sensing,
and modeling to estimate population size, density, distribution, and dynamics.

What are common challenges in practicing population
ecology?
Challenges include incomplete data, environmental variability, complex species
interactions, human impacts, and scaling findings from small studies to larger ecosystems.

Additional Resources
1. Population Ecology: First Principles
This book by John H. Vandermeer and Deborah E. Goldberg offers a comprehensive
introduction to the principles of population ecology. It covers fundamental concepts such
as population dynamics, growth models, and species interactions. The text is well-suited
for students and researchers looking to understand the mathematical and ecological
foundations of population studies.

2. Metapopulation Ecology
Authored by Ilkka Hanski, this book delves into the concept of
metapopulations—populations of populations—highlighting their importance in
conservation biology and ecology. It explores spatial structure, extinction and colonization
dynamics, and the role of habitat fragmentation. The work is essential for those studying
population persistence in changing landscapes.

3. Population Ecology: A Unified Study of Animals and Plants
Written by Michael Begon, this text bridges the gap between plant and animal population
ecology. It provides detailed analysis of population growth, regulation, and interactions
within ecosystems. The book integrates theoretical models with empirical data, making it
a valuable resource for ecologists and students alike.

4. Dynamics of Populations
This book by Anatol R. Krapivsky and Sidney Redner focuses on the mathematical
modeling of population dynamics. It covers topics such as birth-death processes,
population growth, and stochastic models. The text is particularly useful for those
interested in quantitative approaches to population ecology.

5. Spatial Ecology: The Role of Space in Population Dynamics and Interspecific



Interactions
David Tilman and Peter Kareiva edit this collection, which emphasizes the spatial aspects
of population ecology. It explores how spatial heterogeneity and movement patterns
influence population dynamics and species interactions. This book is critical for
understanding ecological processes in real-world landscapes.

6. Population Ecology in Practice: Understanding, Prediction, and Application
This practical guide focuses on applying population ecology concepts to real-world
problems such as wildlife management and conservation. It includes case studies and
methodologies for monitoring and modeling populations. The book is ideal for
practitioners and students aiming to apply ecological theory in practical settings.

7. Ecology of Populations
By Charles J. Krebs, this classic text provides an in-depth examination of population
ecology principles. It covers population regulation, life history strategies, and interactions
among species. Renowned for its clear explanations and extensive examples, it remains a
foundational resource in the field.

8. Principles of Population Dynamics and Their Application
This book by Alan Hastings presents mathematical and conceptual frameworks for
understanding population dynamics. It discusses deterministic and stochastic models, age-
structured populations, and density dependence. The text is suited for advanced students
and researchers interested in theoretical population ecology.

9. Applied Population Ecology: Principles and Methods
This volume focuses on the practical application of population ecology methods in
research and management. It includes techniques for data collection, statistical analysis,
and population modeling. The book serves as a hands-on manual for ecologists working in
conservation, wildlife management, and resource planning.
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This book, "Mastering Population Ecology: A Practical Guide", offers a comprehensive and accessible
approach to understanding and applying population ecology principles. It moves beyond theoretical
concepts, providing practical exercises and real-world examples to solidify your understanding.

Contents:

Introduction: What is Population Ecology? Why it matters.
Chapter 1: Core Concepts: Defining populations, key ecological parameters (natality, mortality, etc.),
life tables, survivorship curves.
Chapter 2: Population Growth Models: Exponential and logistic growth, carrying capacity,
limitations of models. Includes practical exercises on model application.
Chapter 3: Population Regulation: Density-dependent and density-independent factors, intraspecific
and interspecific competition, predation, disease. Case studies included.
Chapter 4: Population Viability Analysis (PVA): Introduction to PVA techniques, applications in
conservation biology and management. Worked examples provided.
Chapter 5: Spatial Ecology and Metapopulations: Understanding the role of habitat fragmentation
and dispersal in population dynamics.
Chapter 6: Advanced Topics: Age-structured models, matrix population models, and stochasticity in
population dynamics.
Conclusion: Putting it all together and future directions in population ecology.

---

# Mastering Population Ecology: A Practical Guide

Introduction: Understanding the Dynamics of Life

Population ecology, the study of how and why populations change over time, is a cornerstone of
ecological understanding. It’s not just about counting organisms; it's about deciphering the intricate
web of factors that influence their abundance, distribution, and survival. This book provides a
practical guide to mastering the core principles and techniques of population ecology, empowering
you to analyze, interpret, and predict population trends effectively. Whether you're a student,
researcher, or environmental manager, understanding population ecology is crucial for addressing
critical issues like conservation, resource management, and predicting the impact of environmental
change. This introduction sets the stage for a journey into the fascinating world of population
dynamics.

Chapter 1: Core Concepts in Population Ecology

Understanding population ecology begins with grasping fundamental concepts and parameters. This



chapter lays the groundwork, defining key terms and introducing essential tools for analyzing
population data.

1.1 Defining Populations:

A population, in ecological terms, is a group of individuals of the same species living in the same
area and interacting with each other. Defining the boundaries of a population is crucial; it depends
on the species and the research question. For example, a population of deer might be defined by a
specific forest, while a population of migratory birds might be defined by a wider geographic range.

1.2 Key Ecological Parameters:

Several vital parameters describe a population's dynamics. These include:

Natality (Birth Rate): The number of births per unit time per individual or per population size.
Mortality (Death Rate): The number of deaths per unit time per individual or per population size.
Immigration: The movement of individuals into a population from another location.
Emigration: The movement of individuals out of a population to another location.
Growth Rate (r): The difference between birth and death rates, representing the rate of population
increase or decrease. A positive 'r' indicates growth, while a negative 'r' indicates decline.
Population Density: The number of individuals per unit area or volume.
Population Distribution: The spatial arrangement of individuals within a population (e.g., clumped,
uniform, random).

1.3 Life Tables and Survivorship Curves:

Life tables are powerful tools for summarizing age-specific patterns of survival and reproduction
within a population. They track the survival and reproductive rates of individuals from birth to
death. Survivorship curves, derived from life tables, graphically represent the pattern of survival
over time. Three main types of survivorship curves exist:

Type I: High survival early in life, followed by a sharp decline in later life (e.g., humans).
Type II: Constant survival rate throughout life (e.g., some birds).
Type III: High mortality early in life, followed by relatively high survival for those that survive the
early stages (e.g., many insects).

Analyzing life tables and survivorship curves provides valuable insights into the life history
strategies of different species and their population dynamics.



Chapter 2: Population Growth Models

Population growth models are mathematical representations of how populations change over time.
These models are simplifications of complex reality, but they provide valuable tools for
understanding population dynamics and making predictions.

2.1 Exponential Growth:

Exponential growth occurs when a population grows at a constant rate, resulting in a J-shaped
curve. This model is useful for understanding population growth under ideal conditions (unlimited
resources). The formula for exponential growth is:

dN/dt = rN

Where:

dN/dt is the rate of population change
r is the intrinsic rate of increase
N is the population size

2.2 Logistic Growth:

Logistic growth incorporates the concept of carrying capacity (K), the maximum population size that
an environment can sustainably support. As the population approaches K, growth slows down,
resulting in an S-shaped curve. The logistic growth model is more realistic than the exponential
model, as it accounts for resource limitations. The formula for logistic growth is:

dN/dt = rN[(K-N)/K]

2.3 Limitations of Models:

It is crucial to remember that these models are simplifications. Real-world populations are
influenced by a multitude of factors not captured in these basic models, including environmental
stochasticity (random fluctuations in environmental conditions), demographic stochasticity (random
fluctuations in birth and death rates), and density-dependent factors.



2.4 Practical Exercises:

This chapter would include practical exercises applying these models to real or simulated population
data, reinforcing understanding and problem-solving skills.

Chapter 3: Population Regulation

Population size is not static; it fluctuates due to various factors. This chapter explores the
mechanisms that regulate population size, focusing on both density-dependent and density-
independent factors.

3.1 Density-Dependent Factors:

These factors influence population growth in proportion to population density. As population density
increases, the impact of these factors intensifies, slowing population growth. Examples include:

Competition: Intraspecific (within-species) and interspecific (between-species) competition for
resources like food, water, and space.
Predation: The consumption of one organism (prey) by another (predator).
Disease: The spread of infectious diseases, often facilitated by high population density.

3.2 Density-Independent Factors:

These factors influence population growth regardless of population density. They are often
environmental events that affect the entire population irrespective of its size. Examples include:

Climate: Extreme weather events like droughts, floods, or fires.
Natural Disasters: Earthquakes, volcanic eruptions.

3.3 Case Studies:

This section presents real-world examples illustrating the interplay between density-dependent and
density-independent factors in regulating population size.



Chapter 4: Population Viability Analysis (PVA)

Population viability analysis (PVA) is a crucial tool in conservation biology and wildlife management.
It uses mathematical models to assess the probability of a population persisting over a specified time
period.

4.1 PVA Techniques:

Various methods are used in PVA, ranging from simple population projection matrices to complex
stochastic models incorporating environmental variability and demographic uncertainty.

4.2 Applications in Conservation:

PVA helps identify populations at risk of extinction, prioritize conservation efforts, and evaluate the
effectiveness of management strategies. Worked examples will be included showcasing the
application of PVA to real conservation challenges.

Chapter 5: Spatial Ecology and Metapopulations

Populations are rarely isolated; they often exist as a network of interconnected subpopulations,
forming a metapopulation.

5.1 Habitat Fragmentation and Dispersal:

This section explores how habitat fragmentation affects population dynamics, influencing dispersal
rates and the viability of subpopulations.

5.2 Metapopulation Models:



This section introduces simple metapopulation models, such as the Levins model, which helps
understand the dynamics of metapopulations and the role of extinction and colonization rates in
maintaining overall population size.

Chapter 6: Advanced Topics in Population Ecology

This chapter delves into more complex population models and concepts.

6.1 Age-Structured Models:

These models consider the age distribution of a population and how age affects birth and death
rates.

6.2 Matrix Population Models:

These models are powerful tools for analyzing the dynamics of populations with complex life cycles,
incorporating information on survival and reproduction at different life stages.

6.3 Stochasticity in Population Dynamics:

This section discusses the role of random events (stochasticity) in influencing population dynamics
and the importance of incorporating stochasticity into population models.

Conclusion: Synthesizing Knowledge and Looking
Ahead

This concluding chapter synthesizes the key concepts discussed throughout the book and provides a
perspective on future directions in population ecology research.



---

FAQs

1. What is the difference between density-dependent and density-independent factors? Density-
dependent factors' impact scales with population density, while density-independent factors affect
populations regardless of density.

2. How do I choose the appropriate population growth model? The choice depends on the specific
population and available data. Exponential growth models are suitable for populations experiencing
unlimited resources, while logistic models are more appropriate for populations facing resource
limitations.

3. What are the limitations of population models? Models are simplifications; they don't capture all
the complexities of real-world populations, such as environmental stochasticity.

4. How is Population Viability Analysis (PVA) used in conservation? PVA helps assess extinction risk
and inform conservation strategies.

5. What is a metapopulation? A metapopulation is a group of spatially separated subpopulations
interconnected by dispersal.

6. What is the significance of age structure in population models? Age structure influences birth and
death rates, making age-structured models crucial for understanding population dynamics.

7. How does habitat fragmentation affect populations? Fragmentation reduces habitat availability,
increases isolation, and can negatively impact population viability.

8. What role does stochasticity play in population dynamics? Random events introduce uncertainty,
making predictions more challenging but essential to consider for realistic assessments.

9. What are some future directions in population ecology? Future directions include integrating
climate change impacts, improving model complexity, and using advanced data analysis techniques.

Related Articles

1. Understanding Life Tables and Survivorship Curves: A detailed explanation of how to construct
and interpret life tables and survivorship curves.

2. Applying Logistic Growth Models to Real-World Data: Practical examples of applying the logistic
growth model and interpreting results.

3. The Impact of Habitat Fragmentation on Biodiversity: An exploration of how habitat fragmentation



affects species distribution and population dynamics.

4. Introduction to Population Viability Analysis (PVA): A beginner-friendly introduction to PVA
concepts and methods.

5. Density-Dependent Regulation of Population Size: A deep dive into the various mechanisms that
regulate population size based on density.

6. The Role of Predation in Population Regulation: A focused analysis on predator-prey dynamics and
their impact on population numbers.

7. Modeling Metapopulations: An Overview of Key Concepts: An overview of different
metapopulation models and their applications.

8. The Effects of Climate Change on Population Dynamics: An examination of how climate change
affects different populations and their responses.

9. Advances in Spatial Population Ecology: Exploring cutting-edge research on spatial aspects of
population ecology, incorporating GIS and remote sensing data.

  practice population ecology: Population Ecology in Practice Dennis L. Murray, Brett K.
Sandercock, 2020-02-10 A synthesis of contemporary analytical and modeling approaches in
population ecology The book provides an overview of the key analytical approaches that are
currently used in demographic, genetic, and spatial analyses in population ecology. The chapters
present current problems, introduce advances in analytical methods and models, and demonstrate
the applications of quantitative methods to ecological data. The book covers new tools for designing
robust field studies; estimation of abundance and demographic rates; matrix population models and
analyses of population dynamics; and current approaches for genetic and spatial analysis. Each
chapter is illustrated by empirical examples based on real datasets, with a companion website that
offers online exercises and examples of computer code in the R statistical software platform. Fills a
niche for a book that emphasizes applied aspects of population analysis Covers many of the current
methods being used to analyse population dynamics and structure Illustrates the application of
specific analytical methods through worked examples based on real datasets Offers readers the
opportunity to work through examples or adapt the routines to their own datasets using computer
code in the R statistical platform Population Ecology in Practice is an excellent book for upper-level
undergraduate and graduate students taking courses in population ecology or ecological statistics,
as well as established researchers needing a desktop reference for contemporary methods used to
develop robust population assessments.
  practice population ecology: Introduction to Population Ecology Larry L. Rockwood,
2015-06-15 Introduction to Population Ecology, 2nd Edition is a comprehensive textbook covering all
aspects of population ecology. It uses a wide variety of field and laboratory examples, botanical to
zoological, from the tropics to the tundra, to illustrate the fundamental laws of population ecology.
Controversies in population ecology are brought fully up to date in this edition, with many brand
new and revised examples and data. Each chapter provides an overview of how population theory
has developed, followed by descriptions of laboratory and field studies that have been inspired by
the theory. Topics explored include single-species population growth and self-limitation, life
histories, metapopulations and a wide range of interspecific interactions including competition,
mutualism, parasite-host, predator-prey and plant-herbivore. An additional final chapter, new for the
second edition, considers multi-trophic and other complex interactions among species. Throughout
the book, the mathematics involved is explained with a step-by-step approach, and graphs and other



visual aids are used to present a clear illustration of how the models work. Such features make this
an accessible introduction to population ecology; essential reading for undergraduate and graduate
students taking courses in population ecology, applied ecology, conservation ecology, and
conservation biology, including those with little mathematical experience.
  practice population ecology: Population Ecology John H. Vandermeer, Deborah E. Goldberg,
2013-08-25 The essential introduction to population ecology—now expanded and fully updated
Ecology is capturing the popular imagination like never before, with issues such as climate change,
species extinctions, and habitat destruction becoming ever more prominent. At the same time, the
science of ecology has advanced dramatically, growing in mathematical and theoretical
sophistication. Here, two leading experts present the fundamental quantitative principles of ecology
in an accessible yet rigorous way, introducing students to the most basic of all ecological subjects,
the structure and dynamics of populations. John Vandermeer and Deborah Goldberg show that
populations are more than simply collections of individuals. Complex variables such as distribution
and territory for expanding groups come into play when mathematical models are applied.
Vandermeer and Goldberg build these models from the ground up, from first principles, using a
broad range of empirical examples, from animals and viruses to plants and humans. They address a
host of exciting topics along the way, including age-structured populations, spatially distributed
populations, and metapopulations. This second edition of Population Ecology is fully updated and
expanded, with additional exercises in virtually every chapter, making it the most up-to-date and
comprehensive textbook of its kind. Provides an accessible mathematical foundation for the latest
advances in ecology Features numerous exercises and examples throughout Introduces students to
the key literature in the field The essential textbook for advanced undergraduates and graduate
students An online illustration package is available to professors
  practice population ecology: Population Ecology Michael Begon, Martin Mortimer, David J.
Thompson, 2009-07-15 Worldwide, Population Ecology is the leading textbook on this titled subject.
Written primarily for students, it describes the present state of population ecology in terms that can
be readily understood by undergraduates with little or no background in the subject. Carefully
chosen experimental examples illustrate each topic, and studies of plants and animals are combined
to show how fundamental principles can be derived that apply to both species. Use of complex
mathematics ia avoided throughout the book, and what math is necessary is dealt with by
examination of real experimental data rather than dull theory. The latest edition of this leading
textbook. Adopted as an Open University set text.
  practice population ecology: Quantitative Conservation Biology William F. Morris, Daniel
F. Doak, 2002-01-01 The goal of this book is to provide practical, intelligible, and intuitive
explanations of population modelling to empirical ecologists and conservation biologists. Modelling
methods that do not require large amounts of data (typically unavailable for endangered species) are
emphasised. As such, the book is appropriate for undergraduate and graduate students interested in
quantitative conservation biology, managers charged with preserving endangered species, and, in
short, for any conservation biologist or ecologist seeking to better understand the analysis and
modelling of population data.
  practice population ecology: Bayesian Analysis for Population Ecology Ruth King, Byron
Morgan, Olivier Gimenez, Steve Brooks, 2009-10-30 Emphasizing model choice and model
averaging, this book presents up-to-date Bayesian methods for analyzing complex ecological data. It
provides a basic introduction to Bayesian methods that assumes no prior knowledge. The book
includes detailed descriptions of methods that deal with covariate data and covers techniques at the
forefront of research, such as model discrimination and model averaging. Leaders in the statistical
ecology field, the authors apply the theory to a wide range of actual case studies and illustrate the
methods using WinBUGS and R. The computer programs and full details of the data sets are
available on the book's website.
  practice population ecology: Biology for AP ® Courses Julianne Zedalis, John Eggebrecht,
2017-10-16 Biology for AP® courses covers the scope and sequence requirements of a typical



two-semester Advanced Placement® biology course. The text provides comprehensive coverage of
foundational research and core biology concepts through an evolutionary lens. Biology for AP®
Courses was designed to meet and exceed the requirements of the College Board’s AP® Biology
framework while allowing significant flexibility for instructors. Each section of the book includes an
introduction based on the AP® curriculum and includes rich features that engage students in
scientific practice and AP® test preparation; it also highlights careers and research opportunities in
biological sciences.
  practice population ecology: Integrated Population Models Michael Schaub, Marc Kéry,
2021-11-12 Integrated Population Models: Theory and Ecological Applications with R and JAGS is
the first book on integrated population models, which constitute a powerful framework for
combining multiple data sets from the population and the individual levels to estimate demographic
parameters, and population size and trends. These models identify drivers of population dynamics
and forecast the composition and trajectory of a population. Written by two population ecologists
with expertise on integrated population modeling, this book provides a comprehensive synthesis of
the relevant theory of integrated population models with an extensive overview of practical
applications, using Bayesian methods by means of case studies. The book contains fully-documented,
complete code for fitting all models in the free software, R and JAGS. It also includes all required
code for pre- and post-model-fitting analysis. Integrated Population Models is an invaluable
reference for researchers and practitioners involved in population analysis, and for graduate-level
students in ecology, conservation biology, wildlife management, and related fields. The text is ideal
for self-study and advanced graduate-level courses. - Offers practical and accessible ecological
applications of IPMs (integrated population models) - Provides full documentation of analyzed code
in the Bayesian framework - Written and structured for an easy approach to the subject, especially
for non-statisticians
  practice population ecology: Ecological Orbits Lev Ginzburg, Mark Colyvan, 2004-04-29 A
famous ecologist and a philosopher of science team up to offer a fresh new approach to population
biology and ecology. Challenging the traditionally accepted Lotka-Volterra model, which is based on
predator-prey interactions, this new model emphasizes maternal effects, specifically the significance
of a mother's interest in the success of her female offspring.
  practice population ecology: Population Ecology John H. Vandermeer, Deborah E. Goldberg,
2013-08-25 The essential introduction to population ecology—now expanded and fully updated
Ecology is capturing the popular imagination like never before, with issues such as climate change,
species extinctions, and habitat destruction becoming ever more prominent. At the same time, the
science of ecology has advanced dramatically, growing in mathematical and theoretical
sophistication. Here, two leading experts present the fundamental quantitative principles of ecology
in an accessible yet rigorous way, introducing students to the most basic of all ecological subjects,
the structure and dynamics of populations. John Vandermeer and Deborah Goldberg show that
populations are more than simply collections of individuals. Complex variables such as distribution
and territory for expanding groups come into play when mathematical models are applied.
Vandermeer and Goldberg build these models from the ground up, from first principles, using a
broad range of empirical examples, from animals and viruses to plants and humans. They address a
host of exciting topics along the way, including age-structured populations, spatially distributed
populations, and metapopulations. This second edition of Population Ecology is fully updated and
expanded, with additional exercises in virtually every chapter, making it the most up-to-date and
comprehensive textbook of its kind. Provides an accessible mathematical foundation for the latest
advances in ecology Features numerous exercises and examples throughout Introduces students to
the key literature in the field The essential textbook for advanced undergraduates and graduate
students An online illustration package is available to professors
  practice population ecology: Techniques for the Study of Primate Population Ecology ,
1981-01-01
  practice population ecology: The Environmental Implications of Population Dynamics Lori M.



Hunter, 2000 This report discusses the relationship between population and environmental change,
the forces that mediate this relationship, and how population dynamics specifically affect climate
change and land-use change.
  practice population ecology: Forest Insects Alan A. Berryman, 2012-12-06 This book is
intended as a general text for undergraduates studying the manage ment of forest insect pests. It is
divided into four parts: insects, ecology, manage ment, and practice. Part I, Insects, contains two
chapters. The first is intended to provide an overview of the general attributes of insects.
Recognizing that it is impossible to adequately treat such a diverse and complex group of organisms
in such a short space, I have attempted to highlight those insectan characteristics that make them
difficult animals to combat. I have also tried to expose the insects' weak points, those attributes that
make them vulnerable to manipulation by human actions. Even so, this first chapter will seem
inadequate and sketchy to many of my colleagues. Ideally, this book should be used in conjunction
with a laboratory manual covering insect anatomy, physiology, biology, behavior, and classifica tion
in much greater depth-in fact, this is how I organize my forest entomology course. It is hoped that
this first chapter will provide nonentomologists with a general feel for the insects and with a broad
understanding of their strengths and weaknesses, while Chapter 2 will provide a brief overview of
the diverse insect fauna that attacks the various parts of forest trees and their products.
  practice population ecology: Spatial Capture-Recapture J. Andrew Royle, Richard B.
Chandler, Rahel Sollmann, Beth Gardner, 2013-08-27 Spatial Capture-Recapture provides a
comprehensive how-to manual with detailed examples of spatial capture-recapture models based on
current technology and knowledge. Spatial Capture-Recapture provides you with an extensive
step-by-step analysis of many data sets using different software implementations. The authors'
approach is practical – it embraces Bayesian and classical inference strategies to give the reader
different options to get the job done. In addition, Spatial Capture-Recapture provides data sets,
sample code and computing scripts in an R package. - Comprehensive reference on revolutionary
new methods in ecology makes this the first and only book on the topic - Every methodological
element has a detailed worked example with a code template, allowing you to learn by example -
Includes an R package that contains all computer code and data sets on companion website
  practice population ecology: Population Systems Alan A. Berryman, Pavel Kindlmann,
2008-03-19 This unique book is concerned with the general principles and theories of population
ecology, based on the idea that the rules governing the dynamics of populations are relatively
simple, and that the rich behavior we observe in nature is a consequence of the structure of the
system rather than of the complexity of the underlying rules. From this perspective, the dynamic
behavior of single-species populations is examined and an elementary feedback model of the
population system is developed. This single-species model is refined and generalized by examining
the mechanisms of population regulation.
  practice population ecology: Foundations of Restoration Ecology Society for Ecological
Restoration International, 2016-11 Society for Ecological Restoration--Cover.
  practice population ecology: Population Biology Alan Hastings, 2013-03-14 Population
biology has been investigated quantitatively for many decades, resulting in a rich body of scientific
literature. Ecologists often avoid this literature, put off by its apparently formidable mathematics.
This textbook provides an introduction to the biology and ecology of populations by emphasizing the
roles of simple mathematical models in explaining the growth and behavior of populations. The
author only assumes acquaintance with elementary calculus, and provides tutorial explanations
where needed to develop mathematical concepts. Examples, problems, extensive marginal notes and
numerous graphs enhance the book's value to students in classes ranging from population biology
and population ecology to mathematical biology and mathematical ecology. The book will also be
useful as a supplement to introductory courses in ecology.
  practice population ecology: Examining Ecology Paul A. Rees, 2017-11-27 Examining
Ecology: Exercises in Environmental Biology and Conservation explains foundational ecological
principles using a hands-on approach that features analyzing data, drawing graphs, and undertaking



practical exercises that simulate field work. The book provides students and lecturers with real life
examples to demonstrate basic principles. The book helps students, instructors, and those new to
the field learn about the principles of ecology and conservation by completing a series of problems.
Prior knowledge of the subject is not assumed; the work requires users to be able to perform simple
calculations and draw graphs. Most of the exercises in the book have been used widely by the
author's own students over a number of years, and many are based on real data from published
research. Exercises are succinct with a broad number of options, which is a unique feature among
similar books on this topic. The book is primarily intended as a resource for students, academics,
and instructors studying, teaching, and working in zoology, ecology, biology, wildlife conservation
and management, ecophysiology, behavioural ecology, population biology and ecology,
environmental biology, or environmental science. Students will be able to progress through the book
attempting each exercise in a logical sequence, beginning with basic principles and working up to
more complex exercises. Alternatively they may wish to focus on specific chapters on specialist
areas, e.g., population dynamics. Many of the exercises introduce students to mathematical methods
(calculations, use of formulae, drawing of graphs, calculating simple statistics). Other exercises
simulate fieldwork projects, allowing users to 'collect' and analyze data which would take
considerable time and effort to collect in the field. - Facilitates learning about the principles of
ecology and conservation biology through succinct, yet comprehensive real-life examples, problems,
and exercises - Features authoritatively and consistently written foundational content in biodiversity,
ecophysiology, behavioral ecology, and more, as well as abundant and diverse cases for applied use -
Functions as a means of learning ecological and conservation-related principles by 'doing', e.g., by
analyzing data, drawing graphs, and undertaking practical exercises that simulate field work, and
more - Features approximately 150 photos and figures created and produced by the author
  practice population ecology: An Interactive Introduction to Organismal and Molecular Biology
Andrea Bierema, 2021
  practice population ecology: Ecological Niches and Geographic Distributions (MPB-49) A.
Townsend Peterson, 2011-11-20 Terminology, conceptual overview, biogeography, modeling.
  practice population ecology: The Future of the Public's Health in the 21st Century Institute of
Medicine, Board on Health Promotion and Disease Prevention, Committee on Assuring the Health of
the Public in the 21st Century, 2003-02-01 The anthrax incidents following the 9/11 terrorist attacks
put the spotlight on the nation's public health agencies, placing it under an unprecedented scrutiny
that added new dimensions to the complex issues considered in this report. The Future of the
Public's Health in the 21st Century reaffirms the vision of Healthy People 2010, and outlines a
systems approach to assuring the nation's health in practice, research, and policy. This approach
focuses on joining the unique resources and perspectives of diverse sectors and entities and
challenges these groups to work in a concerted, strategic way to promote and protect the public's
health. Focusing on diverse partnerships as the framework for public health, the book discusses: The
need for a shift from an individual to a population-based approach in practice, research, policy, and
community engagement. The status of the governmental public health infrastructure and what needs
to be improved, including its interface with the health care delivery system. The roles
nongovernment actors, such as academia, business, local communities and the media can play in
creating a healthy nation. Providing an accessible analysis, this book will be important to public
health policy-makers and practitioners, business and community leaders, health advocates,
educators and journalists.
  practice population ecology: Using Science to Improve the BLM Wild Horse and Burro
Program National Research Council, Division on Earth and Life Studies, Board on Agriculture and
Natural Resources, Committee to Review the Bureau of Land Management Wild Horse and Burro
Management Program, 2013-10-04 Using Science to Improve the BLM Wild Horse and Burro
Program: A Way Forward reviews the science that underpins the Bureau of Land Management's
oversight of free-ranging horses and burros on federal public lands in the western United States,
concluding that constructive changes could be implemented. The Wild Horse and Burro Program has



not used scientifically rigorous methods to estimate the population sizes of horses and burros, to
model the effects of management actions on the animals, or to assess the availability and use of
forage on rangelands. Evidence suggests that horse populations are growing by 15 to 20 percent
each year, a level that is unsustainable for maintaining healthy horse populations as well as healthy
ecosystems. Promising fertility-control methods are available to help limit this population growth,
however. In addition, science-based methods exist for improving population estimates, predicting
the effects of management practices in order to maintain genetically diverse, healthy populations,
and estimating the productivity of rangelands. Greater transparency in how science-based methods
are used to inform management decisions may help increase public confidence in the Wild Horse
and Burro Program.
  practice population ecology: Landscape Ecology in Theory and Practice Monica G.
Turner, Robert H. Gardner, Robert V. O'Neill, 2007-05-08 An ideal text for students taking a course
in landscape ecology. The book has been written by very well-known practitioners and pioneers in
the new field of ecological analysis. Landscape ecology has emerged during the past two decades as
a new and exciting level of ecological study. Environmental problems such as global climate change,
land use change, habitat fragmentation and loss of biodiversity have required ecologists to expand
their traditional spatial and temporal scales and the widespread availability of remote imagery,
geographic information systems, and desk top computing has permitted the development of spatially
explicit analyses. In this new text book this new field of landscape ecology is given the first fully
integrated treatment suitable for the student. Throughout, the theoretical developments, modeling
approaches and results, and empirical data are merged together, so as not to introduce barriers to
the synthesis of the various approaches that constitute an effective ecological synthesis. The book
also emphasizes selected topic areas in which landscape ecology has made the most contributions to
our understanding of ecological processes, as well as identifying areas where its contributions have
been limited. Each chapter features questions for discussion as well as recommended reading.
  practice population ecology: Community Ecology Gary G. Mittelbach, Brian J. McGill,
2019-05-24 Community ecology has undergone a transformation in recent years, from a discipline
largely focused on processes occurring within a local area to a discipline encompassing a much
richer domain of study, including the linkages between communities separated in space
(metacommunity dynamics), niche and neutral theory, the interplay between ecology and evolution
(eco-evolutionary dynamics), and the influence of historical and regional processes in shaping
patterns of biodiversity. To fully understand these new developments, however, students continue to
need a strong foundation in the study of species interactions and how these interactions are
assembled into food webs and other ecological networks. This new edition fulfils the book's original
aims, both as a much-needed up-to-date and accessible introduction to modern community ecology,
and in identifying the important questions that are yet to be answered. This research-driven
textbook introduces state-of-the-art community ecology to a new generation of students, adopting
reasoned and balanced perspectives on as-yet-unresolved issues. Community Ecology is suitable for
advanced undergraduates, graduate students, and researchers seeking a broad, up-to-date coverage
of ecological concepts at the community level.
  practice population ecology: Sensitivity Analysis: Matrix Methods in Demography and Ecology
Hal Caswell, 2019-04-02 This open access book shows how to use sensitivity analysis in demography.
It presents new methods for individuals, cohorts, and populations, with applications to humans,
other animals, and plants. The analyses are based on matrix formulations of age-classified,
stage-classified, and multistate population models. Methods are presented for linear and nonlinear,
deterministic and stochastic, and time-invariant and time-varying cases. Readers will discover
results on the sensitivity of statistics of longevity, life disparity, occupancy times, the net
reproductive rate, and statistics of Markov chain models in demography. They will also see
applications of sensitivity analysis to population growth rates, stable population structures,
reproductive value, equilibria under immigration and nonlinearity, and population cycles. Individual
stochasticity is a theme throughout, with a focus that goes beyond expected values to include



variances in demographic outcomes. The calculations are easily and accurately implemented in
matrix-oriented programming languages such as Matlab or R. Sensitivity analysis will help readers
create models to predict the effect of future changes, to evaluate policy effects, and to identify
possible evolutionary responses to the environment. Complete with many examples of the
application, the book will be of interest to researchers and graduate students in human demography
and population biology. The material will also appeal to those in mathematical biology and applied
mathematics.
  practice population ecology: Applied Hierarchical Modeling in Ecology: Analysis of
Distribution, Abundance and Species Richness in R and BUGS Marc Kéry, J. Andrew Royle,
2020-10-10 Applied Hierarchical Modeling in Ecology: Analysis of Distribution, Abundance and
Species Richness in R and BUGS, Volume Two: Dynamic and Advanced Models provides a synthesis
of the state-of-the-art in hierarchical models for plant and animal distribution, also focusing on the
complex and more advanced models currently available. The book explains all procedures in the
context of hierarchical models that represent a unified approach to ecological research, thus taking
the reader from design, through data collection, and into analyses using a very powerful way of
synthesizing data. - Makes ecological modeling accessible to people who are struggling to use
complex or advanced modeling programs - Synthesizes current ecological models and explains how
they are inter-connected - Contains numerous examples throughout the book, walking the reading
through scenarios with both real and simulated data - Provides an ideal resource for ecologists
working in R software and in BUGS software for more flexible Bayesian analyses
  practice population ecology: Introduction to Population Ecology Larry L. Rockwood,
2015-03-23 Introduction to Population Ecology, 2nd Edition is a comprehensive textbook covering all
aspects of population ecology. It uses a wide variety of field and laboratory examples, botanical to
zoological, from the tropics to the tundra, to illustrate the fundamental laws of population ecology.
Controversies in population ecology are brought fully up to date in this edition, with many brand
new and revised examples and data. Each chapter provides an overview of how population theory
has developed, followed by descriptions of laboratory and field studies that have been inspired by
the theory. Topics explored include single-species population growth and self-limitation, life
histories, metapopulations and a wide range of interspecific interactions including competition,
mutualism, parasite-host, predator-prey and plant-herbivore. An additional final chapter, new for the
second edition, considers multi-trophic and other complex interactions among species. Throughout
the book, the mathematics involved is explained with a step-by-step approach, and graphs and other
visual aids are used to present a clear illustration of how the models work. Such features make this
an accessible introduction to population ecology; essential reading for undergraduate and graduate
students taking courses in population ecology, applied ecology, conservation ecology, and
conservation biology, including those with little mathematical experience.
  practice population ecology: Population Fluctuations in Rodents Charles J. Krebs,
2013-04-19 How did rodent outbreaks in Germany help to end World War I? What caused the
destructive outbreak of rodents in Oregon and California in the late 1950s, the large population
outbreak of lemmings in Scandinavia in 2010, and the great abundance of field mice in Scotland in
the spring of 2011? Population fluctuations, or outbreaks, of rodents constitute one of the classic
problems of animal ecology, and in Population Fluctuations in Rodents, Charles J. Krebs sifts
through the last eighty years of research to draw out exactly what we know about rodent outbreaks
and what should be the agenda for future research. Krebs has synthesized the research in this area,
focusing mainly on the voles and lemmings of the Northern Hemisphere—his primary area of
expertise—but also referring to the literature on rats and mice. He covers the patterns of changes in
reproduction and mortality and the mechanisms that cause these changes—including predation,
disease, food shortage, and social behavior—and discusses how landscapes can affect population
changes, methodically presenting the hypotheses related to each topic before determining whether
or not the data supports them. He ends on an expansive note, by turning his gaze outward and
discussing how the research on rodent populations can apply to other terrestrial mammals. Geared



toward advanced undergraduate students, graduate students, and practicing ecologists interested in
rodent population studies, this book will also appeal to researchers seeking to manage rodent
populations and to understand outbreaks in both natural and urban settings—or, conversely, to
protect endangered species.
  practice population ecology: Insect Ecology Timothy D. Schowalter, 2006-02-27 Dr. Timothy
Schowalter has succeeded in creating a unique, updated treatment of insect ecology. This revised
and expanded text looks at how insects adapt to environmental conditions while maintaining the
ability to substantially alter their environment. It covers a range of topics- from individual insects
that respond to local changes in the environment and affect resource distribution, to entire insect
communities that have the capacity to modify ecosystem conditions.Insect Ecology, Second Edition,
synthesizes the latest research in the field and has been produced in full color throughout. It is ideal
for students in both entomology and ecology-focused programs.NEW TO THIS EDITION:* New
topics such as elemental defense by plants, chaotic models, molecular methods to measure
disperson, food web relationships, and more* Expanded sections on plant defenses, insect learning,
evolutionary tradeoffs, conservation biology and more* Includes more than 350 new references*
More than 40 new full-color figures
  practice population ecology: Ecology Michael Begon, Colin R. Townsend, 2020-11-17 A
definitive guide to the depth and breadth of the ecological sciences, revised and updated The revised
and updated fifth edition of Ecology: From Individuals to Ecosystems – now in full colour – offers
students and practitioners a review of the ecological sciences. The previous editions of this book
earned the authors the prestigious ‘Exceptional Life-time Achievement Award’ of the British
Ecological Society – the aim for the fifth edition is not only to maintain standards but indeed to
enhance its coverage of Ecology. In the first edition, 34 years ago, it seemed acceptable for
ecologists to hold a comfortable, objective, not to say aloof position, from which the ecological
communities around us were simply material for which we sought a scientific understanding. Now,
we must accept the immediacy of the many environmental problems that threaten us and the
responsibility of ecologists to play their full part in addressing these problems. This fifth edition
addresses this challenge, with several chapters devoted entirely to applied topics, and examples of
how ecological principles have been applied to problems facing us highlighted throughout the
remaining nineteen chapters. Nonetheless, the authors remain wedded to the belief that
environmental action can only ever be as sound as the ecological principles on which it is based.
Hence, while trying harder than ever to help improve preparedness for addressing the
environmental problems of the years ahead, the book remains, in its essence, an exposition of the
science of ecology. This new edition incorporates the results from more than a thousand recent
studies into a fully up-to-date text. Written for students of ecology, researchers and practitioners,
the fifth edition of Ecology: From Individuals to Ecosystems is anessential reference to all aspects of
ecology and addresses environmental problems of the future.
  practice population ecology: Ecology of Insect Populations in Theory and Practice L. R. Clark,
1974-10-31 Population and environment; Numerical change in insect populations; Current theories
to explain insect numbers; The study of natural populations; The further development of research on
insect populations.
  practice population ecology: The City is an Ecosystem Deborah Mutnick, Margaret Cuonzo,
Carole Griffiths, Timothy Leslie, Jay M. Shuttleworth, 2022-08-09 The City is an Ecosystem maps an
interdisciplinary, community-engaged response to the great ecological crises of our time—climate
change, biodiversity loss, and social inequality—which pose particular challenges for cities, where
more than half the world’s population currently live. Across more than twenty chapters, the three
parts of the book cover historical and scientific perspectives on the city as an ecosystem; human
rights to the city in relation to urban sustainability; and the city as a sustainability classroom at all
educational levels inside and outside formal classroom spaces. It argues that such efforts must be
interdisciplinary and widespread to ensure an informed public and educated new generation are
equipped to face an uncertain future, particularly relevant in the post-COVID-19 world. Gathering



multiple interdisciplinary and community-engaged perspectives on these environmental crises, with
contemporary and historical case study discussions, this timely volume cuts across the humanities
and social and health sciences, and will be of interest to policymakers, urban ecologists, activists,
built environment professionals, educators, and advanced students concerned with the future of our
cities.
  practice population ecology: Population Regulation Robert H. Tamarin, 1978
  practice population ecology: Preparing for the Biology AP Exam Neil A. Campbell, Jane B.
Reece, Fred W. Holtzclaw, Theresa Knapp Holtzclaw, 2009-11-03 Fred and Theresa Holtzclaw bring
over 40 years of AP Biology teaching experience to this student manual. Drawing on their rich
experience as readers and faculty consultants to the College Board and their participation on the AP
Test Development Committee, the Holtzclaws have designed their resource to help your students
prepare for the AP Exam. Completely revised to match the new 8th edition of Biology by Campbell
and Reece. New Must Know sections in each chapter focus student attention on major concepts.
Study tips, information organization ideas and misconception warnings are interwoven throughout.
New section reviewing the 12 required AP labs. Sample practice exams. The secret to success on the
AP Biology exam is to understand what you must know and these experienced AP teachers will guide
your students toward top scores!
  practice population ecology: Bayesian Models N. Thompson Hobbs, Mevin Hooten,
2015-08-04 Bayesian modeling has become an indispensable tool for ecological research because it
is uniquely suited to deal with complexity in a statistically coherent way. This textbook provides a
comprehensive and accessible introduction to the latest Bayesian methods—in language ecologists
can understand. Unlike other books on the subject, this one emphasizes the principles behind the
computations, giving ecologists a big-picture understanding of how to implement this powerful
statistical approach. Bayesian Models is an essential primer for non-statisticians. It begins with a
definition of probability and develops a step-by-step sequence of connected ideas, including basic
distribution theory, network diagrams, hierarchical models, Markov chain Monte Carlo, and
inference from single and multiple models. This unique book places less emphasis on computer
coding, favoring instead a concise presentation of the mathematical statistics needed to understand
how and why Bayesian analysis works. It also explains how to write out properly formulated
hierarchical Bayesian models and use them in computing, research papers, and proposals. This
primer enables ecologists to understand the statistical principles behind Bayesian modeling and
apply them to research, teaching, policy, and management. Presents the mathematical and
statistical foundations of Bayesian modeling in language accessible to non-statisticians Covers basic
distribution theory, network diagrams, hierarchical models, Markov chain Monte Carlo, and more
Deemphasizes computer coding in favor of basic principles Explains how to write out properly
factored statistical expressions representing Bayesian models
  practice population ecology: Drawdown Paul Hawken, 2017-04-18 • New York Times
bestseller • The 100 most substantive solutions to reverse global warming, based on meticulous
research by leading scientists and policymakers around the world “At this point in time, the
Drawdown book is exactly what is needed; a credible, conservative solution-by-solution narrative
that we can do it. Reading it is an effective inoculation against the widespread perception of doom
that humanity cannot and will not solve the climate crisis. Reported by-effects include increased
determination and a sense of grounded hope.” —Per Espen Stoknes, Author, What We Think About
When We Try Not To Think About Global Warming “There’s been no real way for ordinary people to
get an understanding of what they can do and what impact it can have. There remains no single,
comprehensive, reliable compendium of carbon-reduction solutions across sectors. At least until
now. . . . The public is hungry for this kind of practical wisdom.” —David Roberts, Vox “This is the
ideal environmental sciences textbook—only it is too interesting and inspiring to be called a
textbook.” —Peter Kareiva, Director of the Institute of the Environment and Sustainability, UCLA In
the face of widespread fear and apathy, an international coalition of researchers, professionals, and
scientists have come together to offer a set of realistic and bold solutions to climate change. One



hundred techniques and practices are described here—some are well known; some you may have
never heard of. They range from clean energy to educating girls in lower-income countries to land
use practices that pull carbon out of the air. The solutions exist, are economically viable, and
communities throughout the world are currently enacting them with skill and determination. If
deployed collectively on a global scale over the next thirty years, they represent a credible path
forward, not just to slow the earth’s warming but to reach drawdown, that point in time when
greenhouse gases in the atmosphere peak and begin to decline. These measures promise cascading
benefits to human health, security, prosperity, and well-being—giving us every reason to see this
planetary crisis as an opportunity to create a just and livable world.
  practice population ecology: Animal Population Ecology J Dempster, 2012-12-02 Animal
Population Ecology focuses on the interaction between the various factors that affect an animal
population. Population ecology is the study of the factors that determine the abundance of species
and is concerned with the identification and mode of action of those environmental factors that
cause fluctuations in population size and of those which determine the extent of these fluctuations.
Organized into 11 chapters, the book initially examines some of the basic ideas about animal
populations and defines many of the terms used by population ecologists. Then, it describes the
action of the most important factors affecting population size. The interaction between these factors
is demonstrated in chapters 8 and 9, wherein the results from studies of a few selected species are
presented in detail. Finally, chapters 10 and 11 cover the development of generalized theories of
population dynamics and their application to practical problems. With a strong focus on intensive
study of animal populations in the field, rather than elaborate theories, the book will be helpful to
population ecologists, animal researchers, teachers, and students.
  practice population ecology: Ecology of Sonoran Desert Plants and Plant Communities Robert
H. Robichaux, 1999-04 This book offers an accessible introduction to Sonoran Desert ecology. Eight
original essays by Sonoran Desert specialists provide an overview of the practice of ecology at
landscape, community, and organism levels. The essays explore the rich diversity of plant life in the
Sonoran Desert and the ecological patterns and processes that underlie it. They also reveal the
history and scientific legacy of the Desert Laboratory in Tucson, which has conducted research on
the Sonoran Desert since 1903.
  practice population ecology: The Theory of Ecological Communities (MPB-57) Mark
Vellend, 2020-09-15 A plethora of different theories, models, and concepts make up the field of
community ecology. Amid this vast body of work, is it possible to build one general theory of
ecological communities? What other scientific areas might serve as a guiding framework? As it turns
out, the core focus of community ecology—understanding patterns of diversity and composition of
biological variants across space and time—is shared by evolutionary biology and its very coherent
conceptual framework, population genetics theory. The Theory of Ecological Communities takes this
as a starting point to pull together community ecology's various perspectives into a more unified
whole. Mark Vellend builds a theory of ecological communities based on four overarching processes:
selection among species, drift, dispersal, and speciation. These are analogues of the four central
processes in population genetics theory—selection within species, drift, gene flow, and
mutation—and together they subsume almost all of the many dozens of more specific models built to
describe the dynamics of communities of interacting species. The result is a theory that allows the
effects of many low-level processes, such as competition, facilitation, predation, disturbance, stress,
succession, colonization, and local extinction to be understood as the underpinnings of high-level
processes with widely applicable consequences for ecological communities. Reframing the numerous
existing ideas in community ecology, The Theory of Ecological Communities provides a new way for
thinking about biological composition and diversity.
  practice population ecology: Principles of Biology Lisa Bartee, Walter Shiner, Catherine
Creech, 2017 The Principles of Biology sequence (BI 211, 212 and 213) introduces biology as a
scientific discipline for students planning to major in biology and other science disciplines.
Laboratories and classroom activities introduce techniques used to study biological processes and



provide opportunities for students to develop their ability to conduct research.
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