The dynamics of agricultural
pests at landscape scales
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Why landscape matters for pest dynamics?

Schistocerca gregaria - Desert locust (DL)
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Modelling desert locust population dynamics and
large-scale dispersal

* Integrated framework for DL breeding, development, feeding, and migration.

* Characterises breeding sites using static and dynamic variables.
* Incorporates weather-driven wind models for swarm migration pathways.
* Use of remote sensing to predict feeding duration based on vegetation state.

* The 2019-2021 DL upsurge in East Africa: reproducing long-distance seasonal
swarm movements (e.g. Somalia — Kenya)

Retkute, Thurston, Cressman, Gilligan (2024) PLoS Comp Biol



Conceptual diagram of model
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Implications for surveillance and control
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Key insights
* Landscape structure and weather jointly shape pest population dynamics.
* Integrating remote sensing with mechanistic models improves prediction skill.

* Large-scale simulations enable prioritisation of surveillance and control.

* Framework transferable to other migratory pests and regions.
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