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Ecological Modelling and
Systems Ecology

Using mathematical and conceptual modelling, systems analysis,
thermodynamics, computer simulations, and ecological theory to
understand ecosystem functions, describe ecological processes and
inform the sustainable management of resources.

Process-based models embedded in theory with explicit causative agents as
opposed to strictly statistical or correlative descriptions.

Modelling can be applied to a wide spectrum of issues ranging from basic
ecology to human ecology to socio-ecological systems.

Ecological Modelling
International Journal on Ecological Modelling and Systems Ecology




Two Paradigms

Ecology < > The City




Three Paradigms
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Population change

Bi-logistical growth curve
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Hypothesised landscape signatures

Habitat modification
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Urban tree diseases

Urban trees are an important source of inoculum into the wider environment and
agriculture, but epidemics in urban areas are poorly understood.

The example of citrus diseases in Florida
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Modelling urban tree epidemics

Spatially-explicit stochastic epidemic models (syn. agent based models) are
used to understand disease risk in urban tree populations.

The models can be used to design optimised surveillance programs to maximise
the probability to detect invading epidemics before they get out of control

Which trees should we survey to maximise our chance of early detection?
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Evolutionary trap
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Urbanization increases natural
vegetation decreases
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Multimodel predictions for Urban
Disturbance categories

Urban disturbances
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OF - Biodiversity, ecosystem
functions & ecosystem services

~lows of energy

~lows of material
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Urban planning




An Urban Ecosystem
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Scenarios - Ecosystems

I Changes within the next 5 years
I Changes within 5-10 years

I Changes within the next 15 years
[ Changes within the next 15-26 years _
[ Changes not until 2044 '
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Changes of the estuary anticipated by the participants of the Delphi workshop per site compartment.
Intervals of change were given as i) changes within the next 5 years; ii) changes within the next 15
years; ii) changes within the next 26 years; iv) no changes until 2044.
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Land-cover assessment
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Creating Diversity Profiles For LSOA to be
modelled against social factors (e.g.

depravation)
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Workflow of the dynamic process of the
Markov-logistic-CA model
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A concept
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Challenges

 Multi-actor
* Non-linear
* Chaotic

* Open B
» Understanding — public and professional

— Systems




