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1.Distributions of cold climate species and grassland specialists are shrinking
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2. Species are shifting their ranges in response to a warming climate
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3. Interactions between climate warming and grassland abandonment are
driving local extinctions and colonisations
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A blt more detall.... We used historical (early 1900s) and modern (1990s-present) plant observation data from 1232 5 x 5 km grid cells from four provinces across

Sweden to assess distribution changes in 1701 plant species. During this time period, average temperatures have risen by 1.5°C, while species-rich semi-natural grasslands have
experienced widespread abandonment. For (a-b), we calculated distribution change using the Frescalo metric, which controls for uneven recorder effort. This was then regressed
against grassland specialisation (the proportion of the species’ national distribution found in grassland habitat, higher values=more specialised) and species mean temperature index
(SMTI), the mean annual temperature of a species across its Swedish distribution (higher values=warmer, southerly species and vice versa). For (c¢), we calculated the mean annual
temperature in the grid squares occupied by each species in each time period, so the positive values largely reflect species occupying similar ranges, but an overall warming
climate. For (d-e), we calculated range shifts in space (using 1961-90 reference period temperatures, so a positive value means that a species’ centroid moved more or less south),
regressing these shifts against grassland specialisation and SMTI. For (f-g), we modelled local extinctions and colonisations in a grid square in relation to the temperature change
and land-use change (based on analyses of historical maps from the 1950s) that has occurred.



