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Introduction (1) - the 3 elements in modelling

O A model is a purposeful representation of a real system ¢ Question
O Model development is often limited by data availability.

O The complexity of models varies with different risk assessment questions and
pesticide scenarios.

Question




Introduction (2) - Wood mouse IBM for pesticide RA

O Omnivorous, adaptive to various habitats C potential exposure in
different sites

O Foraging behaviour C oral route of exposure
O Spatio-temporal variation C toxicant ingestion, absorption & elimination
0 Data - level of detail
- Inside or outside a certain site C chance of being exposed
- Sequence of foraging sites C spatio-temporal TK

- Movements, energetics C mechanistic trade-off




o linking spatial choice to potential of exposure

Landscape dynamics: vegetative cover in crop fields

Mice home range: phenomenological

Mice spatial choice: based on cover, no consideration of food
availability

Exposure: ever been to the treated field in one day C exposed
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Results - linking spatial choice to potential of exposure
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0 how do TK processes & spatial choice interact?

O Toxicokinetics

- Measure of exposure: internal concentration instead of ingested dose

- Absorption and elimination rates

Energy requirements

Seed availability

Probability of eating seeds

Seed treatment scenario
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Seed attraction

O Field data from Barber et al. (2003)

0 % seeds in mice stomach C no. visits to newly drilled field C binomial
fitting C probability of visiting

m Barber mBinomial = Model

Barber efal (2003)

60% % seeds m stomach | % population
S 50% - 0% 61%
g s 1-10% 26%
o 11-20% 3%
g 30% - 21-30% 6%
S 20% - 31-40% 4%

10%

0% -

01234I5I6I7I8I9I10I
No. visits to newly drilled field
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Results: how do TK processes & spatial choice interact?
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When more data ar e

O Mouse:

- sex, age, weight, reproductive status, amount of food consumed & local
density

- movement and spatial choice of mice tracked at finer time scales (e.g.
per hour)

O Environment:

- height and intercept of the vegetation cover, availability of different food
types (i.e. crop seeds, leafy vegetables, weed seeds, insects,
earthworms, etc.), other small mammal populations, agricultural
practices, weather conditions & the presence of predators.

O More mechanistic C more flexible application of the model to different
risk assessment scenarios.
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Conclusions (1)

0 Even a model based on simplified assumptions can provide useful
Insights as qualitative assessment of risk.

O A more quantitative and accurate assessment (such as TK calculation)
requires a richer data input.

O Modelling serves as a step/bridge in data collection. Helps to design
future field/lab experiments.
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Conclusions (2)

O Research question determines what data are needed and how complex a model
should be.

(@4

Availability of data limits the question a model is able to answer and the actual
complexity of a model.

(@4

The complexity of a model influences the realism of predictions and may point
out data gaps / need for future research.

Question
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