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Abstract

This study was conducted during 2019-2021 in the middle Taleghan watershed, Alborz Province, to
model the potential habitat of the medicinal species Barijeh (Ferula gummosa) and identify the most
important environmental factors affecting its distribution using the maximum entropy (MaxEnt) model.
Species-presence data were obtained through field surveys and vegetation sampling in 240 plots.
Environmental variables, including elevation, slope, aspect, electrical conductivity (EC), organic matter,
soil clay percentage, lime content, and gravel content, were derived from soil sampling and topographic
maps. Continuous maps of soil variables were generated using geostatistical kriging in ArcGIS and
converted to ASCII format for use in the MaxEnt model. The results showed that the model achieved
high predictive accuracy, with an AUC of 0.844 and a kappa coefficient of 0.87. Based on the Jackknife
test, elevation, slope aspect, organic matter, and soil clay percentage exerted the greatest influence on
the probability of species occurrence. Species-response curves showed that Barijeh exhibited optimal
growth primarily at intermediate elevations, on south-facing slopes, and in moderately heavy-textured
soils containing 20-25% clay and 1-2% organic matter. In contrast, increasing salinity (EC > 0.5 dS
m!) reduced the probability of species occurrence. The final habitat-suitability map showed that
approximately 28% of the study area was suitable for the establishment of Barijeh, with the southern
and southwestern parts of Taleghan exhibiting the highest habitat potential. In addition to confirming
the effectiveness of the MaxEnt model for predicting suitable habitats for medicinal plants, the findings
provide a valuable scientific basis for restoring natural habitats, developing semi-industrial cultivation,
and sustainably managing natural-resource utilization in the region.
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