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In Finland most of the long-range migrations of pest insects are carried by warm air currents

from south and south-east, by winds blowing from the continent. Changes in climate affect not

only local populations, but also the source populations in these migrations. The possible

changes predicted by climate change models in the areas of interest in Finland include longer

growing seasons, milder winters, and slight increase in precipitation at the higher latitudes, but

also increase in droughts in the southerly areas where many of the migrants are supposed to

overwinter. The migratory insect pests can take full advantage of the longer growing season,

and monitoring of the migration both in the fields and in the air would be important in making

the control measures as effective as possible.

We have used an atmospheric dispersion model to estimate possible arrival of migrant pests.

The dispersion model is connected to standard weather service numerical weather prediction

models, which are the best available methods in meteorological analysis. We detected the migrant

insects in the air by weather radars, and observed the immigrants at the ground level

with traps and visual inspections of the vegetation. Two important pests, bird-cherry aphid

Rhopalosiphum padi, and diamond-back moth Plutella xylostella were among the migrants. At

the end of May 2007 warm air flow from SW-SE was accompanied by heavy insect migration

crossing the Gulf of Finland. In 2008 the first important pest immigration happened late June

bringing bird-cherry aphids. We could forecast these migration events to prepare more trapping

of insects, and we were able to use weather radars to monitor the migrating insects. With

a polarimetric weather radar we could more reliably differentiate insect migrants from other

sources of echoes.

The pest effect of aphids is not only caused by their feeding but many of them are also virus

vectors. Bird-cherry aphid is a virus vector of BYDV (Barley Yellow Dwarf Virus), which greatly

increases the damage to crops. At present in Finland green peach aphid Myzus persicae is

mainly harmful in greenhouses but it is also caught in suction traps and sticky traps during the

growing season. This aphid can cause damage to seed potato by spreading many viruses, and

in a warmer climate the risk of damage in Finland is supposed to increase. Diamond-back moth

does not overwinter in Finland but it migrates every growing season. If the area of vegetables

and oil plants increases significantly and the climate is getting warmer it is only a matter of

time when the diamond-back moth will hibernate in Finland. Warmer climate makes it possible

for some new pest species to invade and establish local populations in Finland, maybe most

important of these pests is the Colorado potato beetle Leptinotarsa decemlineata. Even if local

populations are eradicated during occasional harsh winter conditions there are always new migrants

coming to start over.

More knowledge of the migratory behaviour of both pests and their natural enemies are

needed to increase the quality of observations and predictions. Return migrations in autumn

are regularly observed by weather radars in Finland, and also this behaviour may be important

for pest populations to survive in the future climate. The weather radar network that already

has quite a good coverage in Europe can provide more precise information on insect migrations

in progress as the radars are upgraded to include polarimetric measurements.
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