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Ferula gummosa is one of the rare and valuable species in Iran's rangelands, which is
exploited by local stakeholders due to its high economic value. Protecting this species can
help maintain the biodiversity and stability of mountainous areas. Machine learning
models are suitable techniques to determine the ecological niches of species in response to
environmental variables. This study was conducted to compare the performance of six
predictive models: Artificial Neural Networks, Random Forest, Classification Tree
Analysis, Surface Range Envelope, Generalized Boosting Machines, and Generalized
Linear Models. To evaluate the interactions between topographic factors and other
variables, two environmental datasets were quantified and used for model calibration. The
first dataset includes eleven factors covering topographic, climatic, edaphic, and remote
sensing variables. Meanwhile, the second dataset contains six factors, focusing on climatic,
edaphic, and remote-sensing variables. Model accuracy was evaluated using the True Skill
Statistic (TSS), the area under the curve of the Receiver Operating Characteristics (ROC),
and the Accuracy Index. The evaluation indices indicate that the Generalized Boosting
Machine (GBM) model predicted the ecological niche of F. gummosa more accurately than
the other methods. Additionally, the results showed that removing topographical variables
reduced the model accuracy by 11 to 25%. The slope, NDVI, wetness, and soil groups
were found to be the most important factors in mapping potentially suitable habitats for
the target plant. According to the results obtained from the GBM model, approximately
45% of the Ghorkhoud area is in excellent condition. This knowledge can aid in the
selection of predictors for practical Species Distribution Model (SDM) applications and
provide information on which modeling techniques are most useful for a group of species.
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