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Mathematical modeling of species climatic ranges is regarded as a key tool for assessing potential
impacts of climate change on ecosystems and agriculture. In the present work, the RANGES system
is employed, which, on the basis of observed climate data or climate model outputs together with
climate predictor values, estimates the probability of a geographic point belonging to the climatic area
of distribution or climatic range of a certain species. In contrast to approaches based on multi-year
mean characteristics, the limitations of the climate predictors are tested separately for each year within
the considered time interval.

The climatic ranges of the Italian locust and Mediterranean fruit fly, two insect pests of
agricultural crops, are evaluated for the climatic conditions of 1990-1999, 20302039, 20502059
under a set of climate change scenarios. Among the large number of insect pests affecting crop
production, these two species are considered to be dangerous or potentially dangerous under the
climatic conditions of Russia. The calculations are carried out using climate data produced by the
global climate model developed at the Marchuk Institute of Numerical Mathematics of the Russian
Academy of Sciences, providing a basis for assessing possible future shifts in the spatial distribution
and risk levels of these pests.

According to the obtained results, an overall expansion of the climatic range of the Italian locust
towards the north, especially in the European part of Russia, can be noted. However, under some
climate-change scenarios, a slight decrease in the probability of belonging to the climatic range is
projected for parts of the Central Black Earth Region. For the Mediterranean fruit fly, whose current
climatic range in Russia is mainly confined to the Black Sea coast, an expansion of the climatic range
to the North and East is expected by the middle of the twenty-first century.
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