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Supplementary Table S2. — Environmental factors used for species’ distribution modelling: To describe the
main environmental gradient of Bohemian Switzerland National Park for the distribution modelling, we
computed six spatial layers with a resolution of 10 m. We chose this resolution because we used Sentinel 2A
multispectral data which are available in the finest grain of 10 m. From satellite multispectral data we
computed normalised difference vegetation index (NDVI) (Huete et al. 2002) to characterise the properties
of life green vegetation. We computed NDVI through Google Earth Engine (GEE) (Gorelick et al. 2017).
Because the majority of training records come from the year 2018; we used mean NDVI from vegetation
season (June till September 2018) derived from cloudless Sentinel 2A scenes. Since we maintained a
resolution of 10 m, we downscaled also the 5" generation of digital terrain (DTM) and 1t generation of digital
surface models (DSM) of the Czech Republic, provided by the State Administration of Land Surveying and
Cadastre, Land Survey Office, Czech Republic, https://www.cuzk.cz - originally available in resolution 2 m. To
downscale DTM and DSM, we used b-spline interpolation (Lee et al. 1997). Topographic analyses including
downscaling were carried out using SAGA GIS software version 6.4.0 (Conrad et al. 2015). DTM itself was
directly used in species’ distribution modeling representing the elevation. The spatial difference between
DTM and DSM represents the canopy height model, the proxy for canopy height that affects local
microclimate (Kaspar et al. 2021). Besides elevation itself, we derived other three potentially ecologically-
relevant topographic factors. As a proxy for energy income, we computed potential insolation for the period
from 28 February to 28 November. We used the central latitude of the Czech Republic (49.5°). Insolation was
computed once per seven days and, each day, it was computed for every hour starting at 8 a.m. and ending
at 8 p.m. We used the default settings in SAGA GIS version 6.4.0 for other parameters(Béhner & Antonié
2009, Conrad et al. 2015) To express the position relative to the surrounding terrain, we calculated the
topographic position index as the difference between plot elevation and the mean elevation of the
surrounding terrain within ten search circle radii (50, 100, 150, 200, 250, 300, 350, 400, 450, 500 m). We used
multiscale of search radii to capture close and also distant surrounding terrain (Guisan et al. 1999). We
computed also the topographic wetness index as an approximation of soil moisture. For that, however, we
did need to hydrologically pre-processed DTM. Thus, we removed the sinks with the combination of
depression filling and breaching technique (Lindsay & Dhun 2015). Next, from the hydrologically-correct
DTM, we derived a raster of flow accumulation using the top-down approach, with a multiple flow direction
method, no threshold for linear flow, and flow dispersion of 1.1 (Freeman 1991). Finally, we used the flow
accumulation and local slope (Zevenbergen & Thorne 1987) to calculate the topographic wetness index
(Kopecky et al. 2021). Mean, minimum and maximum are based on 803 points representing P. alpinum, D.
majus presence (n=73) and random background (n=730).

Units mean min; max
normalised difference vegetation index - 0.75 | 0.27;0.91
elevation m 335.2 | 145.0; 521.7
canopy height model m 18.69 | 0.00; 36.48
potential insolation W/m? | 1264.8 | 249.7; 1681.9
topographic position index m -0.41 | -23.63; 20.02
topographic wetness index - 5.48 | 1.89; 19.68
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