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Abstract of poster presented at the Conference of the Ecological Society of Australia, Alice Springs.

A simulation model of local wind driven dispersal of Helicoverpa moths.
Martin Dillon, Wayne Rochester, and Gary Fitt.

A model is descrihed that simulates the spatial displacement of populations of moths over a
heterogeneous landscape in relation to wind conditions. The model divides the area under consideration
into a scalable grid of square cells, each of which contains a known mix of host and non-host
habitats. Flight is simulated for each cell in turn, once each night. For each cell, the flight paths of
emigrating moths are distributed into sectors radiating from the cell centre and flanking the wind
direction. The angle (or width) of the flight sectors on either side of the wind direction is inversely
proportional to wind speed. If wind conditions are calm the flight sectors encompass a full 360° arc.
The moths within each flight sector are moved out from the cell centre on a front which forms the arc
of the sector. As the arc intersects with cells on the underlying grid, a proportion of moths land in
each cell. The proportion of moths alighting is determined on the basis of the overall attractiveness
of the habitats within each cell, and the proportion of the cell that is intersected by the flight sector.
Alighting moths are distributed into the landuse units in target cells according to the relative
attractiveness of each landuse, and its relative area within the cell. A daily time step is used between
take-off events, while a smaller time step is used while flight is in progress. Wind velocities may
vary between cells or time steps, allowing the model to simulate varying spatial wind systems.

Abstract of talk presented at the Conference of the Ecological Society of Australia, Alice Springs.

HERESIS: Using GIS to integrate analysis and modelling tools in the study of Helicoverpa spp.
dynamics in inland and eastern Australia.
Wayne Rochester, Martin Dillon, Gary Fitt, Peter Gregg and Myron Zalucki.

The Helicoverpa Research Support and Simulation Modelling System (HERESIS) aims to support
research on the dynamics of the pest moths Helicoverpa armigera and H. punctigera in inland
Australia and the summer cropping regions of eastern Australia. It will form the basis of a proposed
system for forecasting and monitoring migrations of Helicoverpa moths from the inland breeding
hahitats to the cropping regions, where they cause significant economic damage. HERESIS consists
of a geographic information system integrated with a number of analysis and modelling tools. The
areas of Helicoverpa research that HERESIS supports include the phenology of key host plants
throughout the inland; insect population dynamics in the inland; and long distance migration. Techniques
being applied or evaluated in the system include remote rainfall monitoring; satellite image analysis;
plant growth modelling; insect population modelling; and long distance trajectory modelling of
wind-assisted insect migration.



