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Background and objectives: Due to the need to determine the suitability of the habitat in
providing emendation suggestions in biological programs, predicting the optimal habitat of
important and valuable plant species in local and academic knowledge is considered one of
the important matters in the rangeland's improvement and development. Nowadays,
different modeling methods have been considered in this field. In addition to finding
important influencing factors in the establishment and distribution of the species, this can
determine its preferential tendency towards environmental factors. Therefore, this study was
carried out with the aim of preparing a habitat prediction map of the Artemisia austriaca
species, which is important from the point of view of both local people and experts of the
region and has multi-purpose values, at the level of rangelands of Ardabil province with
machine learning methods.

Methodology: In the Rangelands of Ardabil province, 675 sampling sites from the presence
and absence of studied species were considered from 2018 to 2021. Two categories of
environmental factors including bioclimatic variables and topographic variables, including
primary and secondary topographic indicators were investigated in relation to the presence
of the species. Maps of all environmental factors were prepared with 70% of the data and
overlapped in geographic information software. Predicting the presence of A. austriaca with
four methods; Generalized Linear Model (GLM), Generalized Cumulative Model (GAM),
Random Forest Model (RF), and generalized boosted Regression Model (GBM) were
performed in R software environment. The analysis of the importance of environmental
variables for the models was done in the Biomode2 package. To evaluate the models, 30%
of species data and three statistics of the area under the curve (AUC), kappa, and true skill
statistic (TSS) were used.

Results: The modeling results showed that the precipitation variable in the coldest season
(Bio19) was the most effective variable in the spread of 4. austriaca species in all four
studied methods. In the GLM method, the variables of seasonal temperature (Bio4) and
topographic position index (TPI) were also found to be effective factors in the presence of
the A. austriaca species. In the RF model, respectively, Biol9 and seasonal precipitation
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(Biol5), and in the GBM model, the variables Bio19, precipitation of the wettest month
(Bio13), and Biol5 were introduced as the most important variables in the presence of the
species. Also, in the GAM model, the results showed that the variables of altitude above sea
level, Bio19, Biol5, and Bio4 are the most important in the distribution of the species in the
A. austriaca. Comparing the performance of the models showed that the GBM model with
AUC 0.97, Kappa index 0.8, and TSS 0.886 is the best model among the studied models,
followed by the random forest model with the index under the curve 0.96, Kappa 0.79, and
TSS equal to 0.86 is the second model approved in this connection.

Conclusion: The results of this research showed that the studied models, especially the
GBM and RF models, are able to predict the optimal habitat of the A. austriaca in the
rangelands of Ardabil province with acceptable accuracy. Based on the results of the
mentioned models, climatic factors have a greater effect on the occurrence of A. austriaca
in Ardabil province. The use of the results of this and similar research is essential in
preparing the habitat identification of any plant species and suggesting suitable native
species for the improvement of rangelands. Finally, using the environmental factors of each
region, the probability for the success or failure of the establishment of plant species can be
predicted. Because one of the main conditions in the success or failure of such operations is
their adaptation to the needs of the suggested species in that area.
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