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Understanding the impact of temperature on natural populations and
ecological communities is a fundamental issue, especially in today’s context
of global climatic warming. A popular way to approach this issues is through
population modelling. The vast majority of models used to this purpose are,

however, unstructured population models, in which populations are




represented by their biomass only. This does not make it possible to account
for the fact that every living organism grows, develops, and has a life history.
Yet, differences in developmental state among individuals represent the most
prominent source of intraspecific variation (Peters 1983) and have major
implications for the dynamics of populations. The research I propose to carry
out uses a combination of mechanistic approaches, the Dynamic Energy
Budget (DEB) theory and Physiologically Structured Population Dynamics
(PSPD) theory, that will make it possible to study temperature effects on
population dynamics without sacrificing realism on individual functioning
that typically characterizes the approaches currently used to tackle this issue.
DEB theory is grounded in first principles of mass and energy conservation
and takes into account the flows of energy and matter within an organism to
predict their life histories, i.e. their lifetime patterns of growth, fecundity and
survival. The DEB theory constitutes a powerful mechanistic framework that
is extensively used to study the effect of temperatures at the individual level.
PSPD theory is a theoretical framework that takes into account inter-
individual differences, such as body size, to explain the dynamics of
populations. In particular, it can be used to study the population-level
implications of DEB model predictions. The proposed research plans to use
the combination of these two bodies of theory and experimentation on aquatic
zooplanktons to develop a concise theory that explains the effect of
temperatures on population dynamics. To this purpose, I will carry out
extensive model analysis using bifurcation analysis and numerical
simulations with the newly developed R-package PSPManalysis. The result
of this analysis will provide a set of explanations on how the individual-level
response to temperature affects the equilibrium level of population biomass
and its distribution among life stages, the stability of consumer-resource
interactions, population persistence, patterns of coexistence between species,

and the population response to episodic events of very high or low




temperatures (extreme events). This theoretical analysis will be
complemented by a set of experiments on Daphniidae. I will collect various
Daphniidae species along an altitudinal gradient throughout Taiwan, in order
to get a collection of populations that differ in their response to temperature.
I will use three of these species in a laboratory experiment, in which I will
record the individual lifetime patterns of growth, fecundity and survival at
different temperatures. These data will allow to parameterize a model for each
species, which will be used to study how variation in their thermal sensitivity
translates to the population level and affects competitive outcome between
these species. Ultimately, I will simulate the population response of these
species using the most recent projections of the Intergovernmental Panel on

Climatic Changes.
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(Effect of a warmer climate on hibernation, activity season and elevation
range in a high-elevation reptile) (34 {7 #F *2108/08/01~110/7/31 )( MOST
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