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• True biological system highly complex – need
to simplify while retaining some realism

• Diverse spatial and temporal scales

• Experimental and observational data that can
inform model is often sparse and noisy

• Break the problem into parts

• For each part, construct mechanistic models
with as much realism as is practical

• Fit models to data where you can, simulate
with assumed inputs where you can’t (or
don’t want to)
(use simulated data to test if fitting works)
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Occam’s razor
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Observation model

Process model

Covariates – e.g., distance travelled,
location, ocean produtivity, etc.
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+ State-space models allow inferences about
underlying quantities of biological interest

+ Incorporate expert opinion on mechanisms

+ Biological realism (hopefully!)

- Requires a reasonable level of knowledge about
the system

- Requires a reasonable amount of pertinent data

- Model fitting can be technically challenge

Can characterize as resource intensive but high potential gain
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Methods exist for elucidating required relationships and
distributions from expert opinion

• We have focused on linking behavioural
response to changes in demographic
parameters

• We have constructed mechanistic conceptual
models, and translated them into stochastic
mathematical models

• Model details vary by case study, depending
on biology and available data
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• In parameterizing models, we have relied
heavily on state-space modelling (particularly
Bayesian)

• Where data or knowledge are not sufficient
for mechanistic models, simpler methods may
be available that rely on expert opinion about
relationship between behavioural response
and demographic change. We have not tried
these yet.
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