
trophic cascade simulation

trophic cascade simulation is a powerful tool used by ecologists and environmental scientists to understand
the complex interactions within ecosystems. By modeling the indirect effects that changes in one species can have
on others, trophic cascade simulations help reveal the intricate balance between predators, prey, and
vegetation. These simulations are essential for predicting the outcomes of species introductions, removals, or
environmental changes on ecosystem stability and biodiversity. This article explores the fundamentals of
trophic cascade simulation, its methodologies, applications, and the challenges faced in creating accurate
models. Additionally, it discusses the importance of these simulations in conservation efforts and ecosystem
management. The following sections provide a detailed overview of the key aspects of trophic cascade
simulation, ensuring a comprehensive understanding of this critical ecological concept.

Understanding Trophic Cascades

Methodologies Used in Trophic Cascade Simulation

Applications of Trophic Cascade Simulation

Challenges and Limitations of Simulation Models

Future Directions in Trophic Cascade Simulation

Understanding Trophic Cascades

A trophic cascade is an ecological phenomenon triggered by the addition or removal of top predators, which
leads to cascading effects across multiple trophic levels. These cascades influence population dynamics,
community structure, and ecosystem processes such as nutrient cycling and primary productivity. Trophic
cascade simulation focuses on replicating these interactions in a controlled digital or mathematical
environment to predict ecosystem responses.

Definition and Ecological Significance

Trophic cascades occur when predators suppress the abundance or alter the behavior of their prey, thereby
releasing the next lower trophic level from predation or herbivory pressure. This top-down control can
significantly affect the abundance and diversity of organisms throughout the food web. Understanding these
cascades is crucial for maintaining ecosystem balance and assessing the impact of human activities such as
hunting, habitat destruction, and species introductions.

Types of Trophic Cascades

Trophic cascades can be classified mainly into two types: top-down and bottom-up cascades. Top-down
cascades originate from changes at the predator level, while bottom-up cascades arise from changes at the
producer level, such as plants or algae. Simulations typically focus on top-down cascades, where predator-
prey dynamics play a central role in ecosystem stability.



Key Components in Simulation Models

Effective trophic cascade simulations require accurate representation of species interactions, energy flow, and
environmental variables. Models incorporate parameters such as predator feeding rates, prey reproductive
rates, competition, and habitat characteristics. These components help emulate real-world ecosystem dynamics
and predict potential outcomes of ecological disturbances.

Methodologies Used in Trophic Cascade Simulation

Trophic cascade simulations employ various modeling approaches ranging from simple mathematical equations
to complex computational models. The choice of methodology depends on the ecosystem complexity, data
availability, and research objectives. This section outlines the primary methodologies applied in trophic cascade
simulation.

Mathematical and Analytical Models

Mathematical models use differential equations and matrix algebra to describe population changes and species
interactions over time. These models, such as Lotka-Volterra predator-prey equations, provide foundational
insights into trophic dynamics but may oversimplify complex ecosystems by assuming constant interaction
rates and ignoring spatial heterogeneity.

Agent-Based Models (ABMs)

Agent-based models simulate individual organisms or entities with specific behaviors and interactions within a
virtual environment. ABMs allow for detailed representation of heterogeneity among species and spatial
distribution, making them suitable for modeling localized trophic cascades and behavioral responses to
environmental changes.

Network and Food Web Models

Food web models represent ecosystems as networks of species connected through feeding relationships. These
models analyze the structural properties of food webs, such as connectivity and trophic levels, to
understand cascade effects. Network analysis can identify keystone species and potential vulnerabilities in the
ecosystem.

Simulation Software and Tools

Several specialized software platforms facilitate trophic cascade simulation, including Ecopath with Ecosim,
NetLogo, and Stella. These tools offer user-friendly interfaces and customizable parameters that enable
researchers to build and run simulations tailored to specific ecosystems and research questions.



Applications of Trophic Cascade Simulation

Trophic cascade simulation is widely applied in ecological research, conservation planning, and natural
resource management. By predicting the consequences of species interactions and environmental changes, these
simulations support informed decision-making and ecosystem preservation efforts.

Conservation and Wildlife Management

Simulations help assess the impact of predator reintroduction or removal on prey populations and vegetation.
For example, reintroducing wolves to Yellowstone National Park and simulating their effects on elk
populations and vegetation growth has provided valuable insights into ecosystem restoration.

Fisheries and Marine Ecosystems

In marine environments, trophic cascade simulations inform sustainable fisheries management by evaluating how
harvesting top predators affects fish stocks, plankton communities, and overall ecosystem health. These
models support setting catch limits and protecting vulnerable species.

Invasive Species Control

Simulating trophic cascades aids in predicting the ecological consequences of invasive species introductions.
Understanding how invasive predators or herbivores disrupt native food webs helps develop targeted control
strategies to mitigate biodiversity loss.

Climate Change Impact Assessment

Climate change alters species distributions and interactions, potentially triggering novel trophic cascades.
Simulations enable researchers to forecast these changes and develop adaptation strategies to maintain
ecosystem resilience in the face of environmental stressors.

Benefits of Trophic Cascade Simulation

Predicts indirect effects of species manipulation

Supports ecosystem-based management approaches

Enhances understanding of complex ecological interactions

Facilitates scenario testing without real-world risks

Informs policy and conservation priorities



Challenges and Limitations of Simulation Models

Despite their utility, trophic cascade simulations face several challenges that can affect accuracy and
applicability. Recognizing these limitations is essential for interpreting model outcomes and improving future
simulations.

Data Availability and Quality

High-quality, comprehensive ecological data are critical for parameterizing models accurately. In many
ecosystems, data on species interactions, population dynamics, and environmental variables are scarce or
incomplete, leading to uncertainties in simulation results.

Model Complexity and Computational Constraints

Balancing model complexity with computational feasibility is a significant challenge. Highly detailed models
can capture ecosystem intricacies but require substantial computational resources and can be difficult to
validate. Simplified models may overlook important interactions or feedback mechanisms.

Uncertainty and Sensitivity Analysis

Ecological systems are inherently variable, and simulation models must account for uncertainty in parameters
and initial conditions. Sensitivity analyses help identify critical factors influencing model outcomes, but
residual uncertainties can limit predictive power.

Spatial and Temporal Scale Issues

Trophic cascades operate across multiple spatial and temporal scales. Capturing these dynamics in a single
simulation is challenging, as processes at different scales may interact in complex ways. Models may need to be
tailored to specific scales relevant to the research question.

Future Directions in Trophic Cascade Simulation

Advancements in computational power, data collection technologies, and ecological theory continue to
enhance the capabilities of trophic cascade simulations. Emerging trends are shaping the future landscape of
ecosystem modeling.

Integration of Remote Sensing and Big Data

Incorporating remote sensing data and leveraging big data analytics provide detailed spatial and temporal
information on ecosystem variables. This integration improves model accuracy and enables real-time monitoring
of trophic interactions.



Machine Learning and Artificial Intelligence

Machine learning algorithms offer new approaches to model complex ecological relationships and predict
trophic cascades from large datasets. These techniques can identify patterns and nonlinear interactions that
traditional models may miss.

Cross-Disciplinary Collaboration

Combining expertise from ecology, computer science, mathematics, and social sciences fosters the development of
more holistic models that consider ecological, economic, and social factors influencing ecosystems.

Adaptive and Dynamic Modeling Frameworks

Future models aim to be adaptive, updating parameters dynamically based on new data and environmental
changes. This flexibility enhances the relevance and applicability of trophic cascade simulations in a rapidly
changing world.

Frequently Asked Questions

What is a trophic cascade simulation?

A trophic cascade simulation is a computational or mathematical model used to study the effects of changes
in one species population on the entire food web, demonstrating how predators, prey, and plants interact
across different trophic levels.

Why are trophic cascade simulations important in ecology?

Trophic cascade simulations help ecologists understand the complex interactions within ecosystems, predict
the impacts of species removal or introduction, and guide conservation and management decisions by visualizing
how changes propagate through food webs.

What software tools are commonly used for trophic cascade simulations?

Common tools include Ecopath with Ecosim (EwE), NetLogo, MATLAB, and R packages like 'foodweb' and
'deSolve' which allow modeling of trophic interactions and population dynamics.

How do trophic cascade simulations model predator-prey relationships?

These simulations use differential equations or agent-based models to represent population changes,
incorporating factors like predation rates, reproduction, mortality, and resource availability to simulate
interactions between predators and prey.

Can trophic cascade simulations predict the effects of species extinction?

Yes, trophic cascade simulations can predict potential consequences of species extinction by modeling how the
loss of one species affects other species populations and ecosystem stability across multiple trophic levels.



What are the limitations of trophic cascade simulations?

Limitations include simplifications of complex ecosystems, uncertainty in parameter values, difficulty in
capturing all environmental variables, and potential inaccuracies in predicting long-term ecosystem changes.

How can trophic cascade simulations aid in wildlife management?

They can inform wildlife management by forecasting the ecological impacts of interventions such as predator
reintroduction, hunting regulations, or habitat restoration, enabling managers to make evidence-based
decisions.

Are trophic cascade simulations applicable to marine ecosystems?

Yes, trophic cascade simulations are widely used in marine ecosystems to study impacts of fishing, predator-
prey dynamics, and nutrient cycling, helping to maintain sustainable marine biodiversity and fisheries.

What data is required to create an accurate trophic cascade simulation?

Accurate simulations require data on species population sizes, feeding relationships, growth rates, mortality
rates, habitat conditions, and environmental variables to effectively model ecosystem dynamics.

Additional Resources
1. Modeling Trophic Cascades: Principles and Applications
This book provides a comprehensive overview of the fundamental principles behind trophic cascades and their
simulation in ecological systems. It covers mathematical models, computational techniques, and case studies
demonstrating the impact of predator-prey interactions on ecosystem dynamics. Readers will gain insights into
how trophic cascades influence biodiversity and ecosystem stability.

2. Ecological Simulations: Trophic Interactions and Food Web Dynamics
Focusing on food web dynamics, this book explores simulation methods used to study trophic interactions
within complex ecosystems. It discusses agent-based models, network analysis, and system dynamics approaches
to replicate real-world ecological processes. The text is suitable for ecologists and computational
biologists interested in predictive modeling.

3. Trophic Cascades in Terrestrial and Aquatic Ecosystems: A Simulation Approach
This volume addresses the differences and similarities in trophic cascades across terrestrial and aquatic
environments through simulation studies. It highlights how varying environmental factors can alter cascade
strength and outcomes. The book also includes practical guidance for developing and validating ecological
models.

4. Advances in Computational Ecology: Simulating Trophic Cascades
A cutting-edge resource, this book showcases recent developments in computational tools and algorithms for
simulating trophic cascades. It features contributions from leading researchers who present novel software,
machine learning techniques, and data integration strategies. This text is ideal for advanced students and
professionals in ecological modeling.

5. Food Webs and Trophic Cascades: Simulation and Analysis Techniques
This book delves into the simulation and analytical methods used to study food webs and their cascading
effects. It covers network theory, stability analysis, and scenario testing to understand how changes at one
trophic level propagate through an ecosystem. The work emphasizes practical applications in conservation and
resource management.

6. Dynamic Modeling of Ecosystems: Exploring Trophic Cascades
Offering a detailed look at dynamic ecosystem models, this book discusses how temporal changes in species
populations lead to trophic cascades. It explains the use of differential equations, stochastic processes, and



time-series data in building robust simulations. Readers will learn to interpret model outputs for ecological
forecasting.

7. Simulating Predator-Prey Dynamics and Trophic Cascades
This text focuses specifically on predator-prey relationships as the drivers of trophic cascades and presents
various simulation frameworks to capture these dynamics. It includes examples ranging from simple Lotka-
Volterra models to complex spatial simulations. The book is well-suited for those interested in theoretical
ecology and applied modeling.

8. Integrative Approaches to Trophic Cascade Modeling
Highlighting interdisciplinary methods, this book integrates ecological theory, computational modeling, and
empirical data to simulate trophic cascades. It discusses the role of environmental change, human impacts, and
adaptive behaviors in shaping cascade effects. The volume encourages a holistic perspective for ecosystem
management.

9. Predictive Ecology: Simulation Tools for Trophic Cascade Studies
This practical guide emphasizes the use of simulation tools and software for predicting trophic cascade
outcomes under various scenarios. It provides step-by-step tutorials on popular platforms and discusses best
practices for model validation and uncertainty analysis. Suitable for researchers and practitioners aiming to
apply predictive ecology in conservation planning.
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  trophic cascade simulation: The Trophic Cascade in Lakes Stephen R. Carpenter, James F.
Kitchell, 1996-07-13 This 1993 book documents the importance of trophic cascades in aquatic
ecology.
  trophic cascade simulation: Systems Analysis and Simulation in Ecology Bernard C.
Patten, 2013-09-17 Systems Analysis and Simulation in Ecology, Volume II, concludes the original
concept for Systems Analysis and Simulation in Ecology, and at the same time initiates a continuing
series under the same title. The original idea, in 1968, was to draw together a collection of systems
ecology articles as a convenient benchmark to the state of this emerging new field and as a stimulus
to broader interest. These purposes will continue to motivate the series in highlighting, from time to
time, accomplishments, trends, and prospects. The present volume is organized into four parts. Part
I outlines for ecologists the concepts upon which systems science as a discipline is built. Part II
presents example applications of systems analysis methods to ecosystems. Part III is devoted to new
theory, including an investigation into the feasibility of several nonlinear formulations for use in
compartment modeling of ecosystems; and the important topic of connectivity in systems. Part IV
presents a sampling of systems ecology applications. It provides a reasonably balanced and accurate
picture of the practical capability of ecological systems analysis and simulation. Performance does
not come up to publicity, but prospects for rapid improvement are good given a willingness to let
pragmatism guide sound scientific development without demanding unrealistic short-term
successes.
  trophic cascade simulation: Landscape Simulation Modeling Robert Costanza, Alexey
Voinov, 2006-06-02 The world consists of many complex systems, ranging from our own bodies to
ecosystems to economic systems. Despite their diversity, complex systems have many structural and
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functional features in common that can be effectively si- lated using powerful, user-friendly software.
As a result, virtually anyone can - plore the nature of complex systems and their dynamical behavior
under a range of assumptions and conditions. This ability to model dynamic systems is already
having a powerful influence on teaching and studying complexity. The books in this series will
promote this revolution in “systems thinking” by integrating computational skills of numeracy and
techniques of dynamic mod- ing into a variety of disciplines. The unifying theme across the series
will be the power and simplicity of the model-building process, and all books are designed to engage
the reader in developing their own models for exploration of the dyn- ics of systems that are of
interest to them. Modeling Dynamic Systems does not endorse any particular modeling paradigm or
software. Rather, the volumes in the series will emphasize simplicity of lea- ing, expressive power,
and the speed of execution as priorities that will facilitate deeper system understanding.
  trophic cascade simulation: Simulated Biodiversity Barrett Williams, ChatGPT, 2025-01-02
Dive into the enthralling world of artificial life with Simulated Biodiversity, a groundbreaking eBook
that unravels the complex dance between technology and nature. This compelling work is your
gateway to understanding how artificial intelligence is reshaping our perception of ecosystems and
biodiversity. Start your journey with an introduction to AI-generated ecosystems, where youâ��ll
explore the fundamental concepts of artificial habitats and the pivotal role of AI in simulating diverse
life forms. The book delves deep into the science of biodiversity simulation, offering insights into the
principles of biodiversity and the computational models that strive to mimic the intricate dynamics of
natural habitats. Unlock the secrets of cutting-edge AI algorithms designed to replicate the nuances
of ecological complexity. Discover how machine learning, neural networks, and evolutionary
algorithms are employed to simulate natural selection, enriching our understanding of lifeâ��s
diverse tapestry. Engage your creativity as you explore the design of imaginary ecosystems. Learn
about the creation of fictional habitats and the unique characteristics of digitally designed life forms,
all while grappling with the balance between complexity and usability. Simulated Biodiversity
further explores the captivating domain of ecological interactions within these artificial worlds.
From predator-prey dynamics to symbiotic relationships, witness the unfolding drama of life as it
might evolve in a digital space. Visualize the future of biodiversity with chapters dedicated to the
visualization and monitoring of artificial ecosystems. The eBook highlights the technological tools
that aid in interpreting the health and sustainability of these digital domains. Throughout the book,
real-world applications and ethical considerations are thoughtfully examined, shedding light on the
educational, research, and societal impacts of AI in ecological studies. With numerous case studies
and community engagement strategies, Simulated Biodiversity paints a vivid picture of a future
where nature and technology coexist harmoniously. Embark on this intellectual adventure and be
inspired by the possibilities at the intersection of ecology and innovation.
  trophic cascade simulation: Eutrophication: Causes, Consequences and Control Abid A.
Ansari, Sarvajeet Singh Gill, 2013-11-19 Eutrophication continues to be a major global challenge and
the problem of eutrophication and availability of freshwater for human consumption is an essential
ecological issue. The global demand for water resources due to increasing population, economic
developments, and emerging energy development schemes has created new environmental
challenges for global sustainability. Accordingly, the area of research on eutrophication has
expanded considerably in recent years. Eutrophication, acidification and contamination by toxic
substances are likely to pose increasing threats to freshwater resources and ecosystems. The
consequences of anthropogenic-induced eutrophication of freshwaters are severe deterioration of
surface waters and growing public concern, as well as new interest among the scientific community.
“Eutrophication: causes, consequences & control” provides the latest information on many important
aspects of the processes of natural and accelerated eutrophication in major aquatic ecosystems
around the world. This book offers a cutting-edge resource for researchers and students alike who
are studying eutrophication in various ecosystems. It presents the latest trends and developments in
the field, including: global scenarios and local threats to the dynamics of aquatic ecosystems,
economics of eutrophication, eutrophication in the great lakes of the Chinese pacific drainage basin,



photoautotrophic productivity in eutrophic ecosystems, eutrophication’s impacts on natural metal
remediation in salt marshes, phytoplankton assemblages as an indicator of water quality in seven
temperate estuarine lakes in southeast Australia, biogeochemical indicators of nutrient enrichments
in wetlands – the microbial response as a sensitive indicator of wetland eutrophication, and
ultraviolet radiation and bromide as limiting factors in eutrophication processes in semi-arid climate
zones. Written by respected experts and featuring helpful illustrations and photographs,
“Eutrophication: causes, consequences & control” provides a concise and practical update on the
latest developments in eutrophication.
  trophic cascade simulation: Alaska's Great White Sharks Bruce A. Wright, 2007
  trophic cascade simulation: Using Landscape Simulation Models to Help Balance Conflicting
Goals in Changing Forests Anouschka R. Hof, Miguel Montoro Girona, Marie-Josee Fortin, Junior A.
Tremblay, 2022-01-06
  trophic cascade simulation: Global Change in Multispecies Systems: Part I , 2012-10-05
Advances in Ecological Research is one of the most successful series in the highly competitive field
of ecology. Each volume publishes topical and important reviews, interpreting ecology as widely as
in the past, to include all material that contributes to our understanding of the field. Topics in this
invaluable series include the physiology, populations, and communities of plants and animals, as well
as landscape and ecosystem ecology. - Advances in Ecological Research is one of the most successful
series in the highly competitive field of ecology - Each volume publishes topical and important
reviews, interpreting ecology as widely as in the past, to include all material that contributes to our
understanding of the field
  trophic cascade simulation: Estuarine Ecology Byron C. Crump, Jeremy M. Testa, Kenneth
H. Dunton, 2022-10-07 Estuarine Ecology A detailed and accessible exploration of the fundamentals
and the latest advances in estuarine ecology In the newly revised third edition of Estuarine Ecology,
a team of distinguished ecologists presents the current knowledge in estuarine ecology with
particular emphasis on recent trends and advances. The book is accessible to undergraduate
students while also providing a welcome summary of up-to-date content for a more advanced
readership. This latest edition is optimized for classroom use, with a more intuitive mode of
presentation that takes into account feedback from the previous edition’s readers. Review questions
and exercises have been added to assist in the learning and retention of complex concepts. Estuarine
Ecology remains the gold standard for the discipline by taking stock of the manifold scientific
breakthroughs made in the field since the last edition was written. It also offers: Thorough
introductions to estuarine geomorphology, circulation, and chemistry In-depth treatments of
estuarine primary and secondary production, including coastal marshes and mangrove wetlands A
holistic view of estuarine ecosystems, their modeling and analysis, as well as the impact of human
activities and climate change A companion website with detailed answers to exercise questions
Perfect for students of estuarine ecology, environmental science, fisheries science, oceanography,
and natural resource management, Estuarine Ecology will also earn a place in the libraries of
professionals, government employees, and consultants working on estuary and wetlands
management and conservation.
  trophic cascade simulation: Estuarine Ecology John W. Day, Jr., W. Michael Kemp, Alejandro
Yáñez-Arancibia, Byron C. Crump, 2012-11-19 Estuaries are among the most biologically productive
ecosystems on the planet--critical to the life cycles of fish, other aquatic animals, and the creatures
which feed on them. Estuarine Ecology, Second Edition, covers the physical and chemical aspects of
estuaries, the biology and ecology of key organisms, the flow of organic matter through estuaries,
and human interactions, such as the environmental impact of fisheries on estuaries and the effects of
global climate change on these important ecosystems. Authored by a team of world experts from the
estuarine science community, this long-awaited, full-color edition includes new chapters covering
phytoplankton, seagrasses, coastal marshes, mangroves, benthic algae, Integrated Coastal Zone
Management techniques, and the effects of global climate change. It also features an entriely new
section on estuarine ecosystem processes, trophic webs, ecosystem metabolism, and the interactions



between estuaries and other ecosystems such as wetlands and marshes
  trophic cascade simulation: Global Change in Multispecies Systems: Part I Guy
Woodward, Ute Jacob, 2012-11-29 Advances in Ecological Research is one of the most successful
series in the highly competitive field of ecology. Each volume publishes topical and important
reviews, interpreting ecology as widely as in the past, to include all material that contributes to our
understanding of the field. Topics in this invaluable series include the physiology, populations, and
communities of plants and animals, as well as landscape and ecosystem ecology. Advances in
Ecological Research is one of the most successful series in the highly competitive field of ecology
Each volume publishes topical and important reviews, interpreting ecology as widely as in the past,
to include all material that contributes to our understanding of the field
  trophic cascade simulation: Fisheries Review , 1994
  trophic cascade simulation: Ecological Modeling in Risk Assessment Robert A. Pastorok,
Steven M. Bartell, Scott Ferson, Lev R. Ginzburg, 2016-04-19 Expanding the risk assessment
toolbox, this book provides a comprehensive and practical evaluation of specific ecological models
for potential use in risk assessment. Ecological Modeling in Risk Assessment: Chemical Effects on
Populations, Ecosystems, and Landscapes goes beyond current risk assessment practices for toxic
chemicals as applied to individual-organism endpoints to describe ecological effects models useful at
the population, ecosystem, and landscape levels. The authors demonstrate the utility of a set of
ecological effects models, eventually improving the ecological relevance of risk assessments and
making data collection more cost effective.
  trophic cascade simulation: Spider Research in the 21st Century David Penney, 2013 The
result is a great increase in multi-disciplinary research and novel avenues incorporating spiders as
model organisms.
  trophic cascade simulation: Ocean Forecasting Nadia Pinardi, John Woods, 2013-06-29 The
Advanced Study Courses in the field of Marine Science and Technology were part of the training
programme developed from 1989 until 1999 within MAST, the Marine Science and Technology
Programme of the European Union. They were related to the core topics of MAST Programme,
marine systems research, extreme marine environments, regional Sea research, coastal systems
research and engineering, and marine technology. The main objectives of these study courses were
to further advance education in topics at the forefront of scien tific and technological development in
Europe, and to improve the communication between students and experienced scientists on a
European and international level. Over the years the Programme sponsored around 30 Advanced
Study Courses. They took place in ten different member states of the European Union and their
contribution in the formation of a European scientific community was significant. They also
encouraged exchanges and contacts with several countries around the world such as United States,
the third Mediterranean countries and others. The Course on Ocean Forecasting was one ofthe most
successful with regard to its con tent, number of applications for participation and students
satisfaction. When considering the need for the Advanced Study Course on Ocean Forecast ing, it is
important to remember that the Oceans and Seas have always played a central role throughout the
history of mankind. This is seen from the times of the ancient civilizations ofEgypt and Greece with
the Phoenician traders, to the Viking voyages of exploration and discovery in medieval times.
  trophic cascade simulation: Human Impacts on Salt Marshes Brian R. Silliman, Edwin D.
Grosholz, Mark D. Bertness, 2009-06-03 Human Impacts on Salt Marshes provides an excellent
global synthesis of an important, underappreciated environmental problem and suggests solutions to
the diverse threats affecting salt marshes.—Peter B. Moyle, University of California, Davis
  trophic cascade simulation: Handbook of Ecological Modelling and Informatics Sven Erik
Jørgensen, T-S. Chon, Friedrich Recknagel, 2009-01-30 The book gives a comprehensive overview of
all available types of ecological models. It is the first book of its kind that gives an overview of
different model types and will be of interest to all those involved in ecological and environmental
modelling and ecological informatics.
  trophic cascade simulation: The Zoological Record , 2003



  trophic cascade simulation: Ecology of Predator-Prey Interactions Pedro Barbosa, Ignacio
Castellanos, 2005-08-11 This book addresses the fundamental issues of predator-prey interactions,
with an emphasis on predation among arthropods, which have been better studied, and for which the
database is more extensive than for the large and rare vertebrate predators. The book should appeal
to ecologists interested in the broad issue of predation effects on communities.
  trophic cascade simulation: Computational Science – ICCS 2019 João M. F. Rodrigues, Pedro
J. S. Cardoso, Jânio Monteiro, Roberto Lam, Valeria V. Krzhizhanovskaya, Michael H. Lees, Jack J.
Dongarra, Peter M.A. Sloot, 2019-06-07 The five-volume set LNCS 11536, 11537, 11538, 11539 and
11540 constitutes the proceedings of the 19th International Conference on Computational Science,
ICCS 2019, held in Faro, Portugal, in June 2019. The total of 65 full papers and 168 workshop
papers presented in this book set were carefully reviewed and selected from 573 submissions (228
submissions to the main track and 345 submissions to the workshops). The papers were organized in
topical sections named: Part I: ICCS Main Track Part II: ICCS Main Track; Track of Advances in
High-Performance Computational Earth Sciences: Applications and Frameworks; Track of
Agent-Based Simulations, Adaptive Algorithms and Solvers; Track of Applications of Matrix Methods
in Artificial Intelligence and Machine Learning; Track of Architecture, Languages, Compilation and
Hardware Support for Emerging and Heterogeneous Systems Part III: Track of Biomedical and
Bioinformatics Challenges for Computer Science; Track of Classifier Learning from Difficult Data;
Track of Computational Finance and Business Intelligence; Track of Computational Optimization,
Modelling and Simulation; Track of Computational Science in IoT and Smart Systems Part IV: Track
of Data-Driven Computational Sciences; Track of Machine Learning and Data Assimilation for
Dynamical Systems; Track of Marine Computing in the Interconnected World for the Benefit of the
Society; Track of Multiscale Modelling and Simulation; Track of Simulations of Flow and Transport:
Modeling, Algorithms and Computation Part V: Track of Smart Systems: Computer Vision, Sensor
Networks and Machine Learning; Track of Solving Problems with Uncertainties; Track of Teaching
Computational Science; Poster Track ICCS 2019 Chapter “Comparing Domain-decomposition
Methods for the Parallelization of Distributed Land Surface Models” is available open access under a
Creative Commons Attribution 4.0 International License via link.springer.com.
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