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Populations

Models without density dependence

They describe the growth of a population at a constant rate. Therefore, there is no regulation (]
associated with its growth. They are the simplest models of population dynamics, and they serve as a

basis for other more complex models,

Basic discrete and continuous time models

=]

Here you will learn about the basic models of dense-independent dynamics. You will also
understand the difference between a discrete and continuous time model, and how to make the

equivalence between them.

¢ Route Basic Models: discrete and continuous time

Environmental Stochasticity
(%] The environment is not constant, which should affect population growth rates. Here's how

the models from the previous section behave when the population growth rate changes over
time. This effect is environmental stochasticity.

e Environmental Stochasticity Roadmap

Demographic Stochasticity
(%] Vital rates are not the same for all individuals in the population. The effects of this

intrapopulation variability are called demographic stochasticity. Here's the behavior of simple
models that incorporate this effect.

e Stochasticity Demographic Roadmap

Density Dependent Models

IThese models predict that the rate at which the population grows is
slinfluenced by the size of the population. For example, population
Bgrowth may be restricted by its overcrowding and resource constraints,
or the population may have its mortality rate decreased by some
 clustering effect. We present here two models that represent these

examples.

Logistics Model
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In this topic we model populations whose growth is controlled by
population density. It is a simple model that predicts a reduction
_ in population growth as population density increases, either by
L. decreasing births or increasing the mortality rate per capita.
% Although it does not explicitly model the resource constraint, it is
. __the mechanism that is implicitly related to the model.
' - * Roteiro Logistic model
Allee Effect

ANIMAL A variant of the above logistic model is to include a minimum size for the
AGGREGATIONS Population to be viable. Below this size the population declines, and
£ Bl e Chmara Bl above it grows with dense dependence.
By W. €. ALLEL With the inclusion of the Allee effect, logistics now have more than one
equilibrium point, with a sudden transition between them.

¢ Allee Effect

Structured populations

Models that classify individuals in a population by life stages, which can be age classes or
developmental stages. Population changes due to class stay, class change, or death.

Leslie's Matrix
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he growth of an age-structured population can be projected using
matrix algebra. Leslie matrices contain information about the birth and
death rates of different age groups in a population and are a robust way
- of calculating population growth and making population projections for
different scenarios. A generalization of the Leslie matrix occurs when the
population is classified by stages (Leftkovicth matrix), where an
individual of a given class can, in addition to dying, growing and reproducing, remain in the
same stage over time cycles. In this generalization, the basic vital rates (growth, survival and
reproduction) are embedded in the values of the transition matrices where we compute the
effect that each state (or size) class has on the others in the next time cycle. The objective of
this exercise is to understand how we can treat structured populations with matrix models.

e Leslie's Matrix Screenplay

pulations
_—7 A simple example of a structured population model with density-
#1- dependent growth.

e Dense-Dependency in Structured Populations

T Um instrumento importante nas analises matriciais é entender

P como as probabilidades de transicdo e permanéncia de cada
classe afeta o crescimento da populagao. Saber quais as taxas
vitais que sao mais importantes para a estabilizacao da
populacao ou para o seu crescimento é uma ferramenta
“Wpoderosa, tanto para o entendimento de diferentes estratégicas
de historia de vida como para o manejo de populagdes
‘ameacadas ou para 0 uso sustentavel de recursos vegetais....

¢ Sensibilidade e Elasticidade
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