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Table 2. Variables used for model building
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Table 3. Performance of predicting species spatial distribution
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Table 4. Model Performance obtained from AUC and TSS values
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Figure 2. Relative importance of variables measured by the Percent contribution method
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Figure 3. Boxwood response curve to 4 effective environmental variables based on the percentage contribution
method (upper right LS, lower right TRASP, upper left bio 8, lower left bio 15)

Sire SES o it 5 ohasile plioal jo slaed
Cwsllas e b Gblie coluwe O Jguz 1o o]
2ol .l 00 00,9 il S5 4 ol b oS
dw Cols jlaco 0 ¥ ogas s a5 aas oo ol
3 sl Smgllae glls Hp25” o b
g, o Codgame ko a5 odds ools auseis

(B Jgoz) col oz (o yme 53 855l sl

Sliouds 8395 gl oLl g, Al
3loolawl L sl o8 iug, Cnglle 4 i
LLi (e 5 Bl 5058 9 (osliloan; loporie
(F US55 a5 a5 5 il e slias 5
3 i) oby Camgllae dws a4 oling) Cungllas
S CIVO LS I8+ ey ) basgie Ceglhae o(+ /YD
s ol gamaiws (10 B/YO ) oS Cangllae

Sl ing) (n e 4S5 apd oo (LS (55w Joe




e S e ol B5 1S1 5 50 (Bl 58 g el slo e il

AR

Habitat Suitability of Buxus hyrcana in the Hyrcanian Forest
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Figure 4. Habitat suitability map of boxwood species in Hyrcanian forests using the Maxent model
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Table 5. Area of areas with low to high desirability, divided into three northern provinces of the country
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Abstract

Introduction: Understanding the relationship between a species or community and its environment is a
fundamental concept in ecology and conservation. One of the common approaches for identifying areas of high
biodiversity is modeling the potential distribution of key and endangered species. Buxus hyrcana, one of the few
evergreen broadleaf trees in the Hyrcanian forests, is among such species. However, in recent years, the outbreak of
leaf blight fungal disease and the spread of the box tree moth have posed serious challenges to the conservation
status of this species in northern Iranian forests. The main objective of this research is to identify the variables
affecting the distribution of this species using Chelsa's bioclimatic variables in the Hyrcanian forest area.

Materials and Methods: In this study, a total of 570 presence records of Buxus hyrcana were prepared for
implementing the Maxent model. Chelsa Bioclimatic variables as well as primary and secondary topographic
variables were tested for multicollinearity using the Variance Inflation Factor (VIF). The data were spatially
thinned at a one-kilometer resolution. Seventy percent of the samples (80 records) were used as training data for
model development, while the remaining 30% (34 records) were reserved for testing and validation. A total of
10,000 background points were generated, and the modeling process was repeated 10 times. The Maxent model
was implemented in R programming language, and optimal model settings were selected based on threshold-
dependent evaluation metrics (i.e., omission rate) to identify parameter configurations that maximize average
validation performance. Model performance was assessed using the AUC and TSS metrics.

Results: The results showed that the model performed well in predicting the distribution of Buxus hyrcana, with
an AUC value of 0.93 and a TSS value of 0.74. The contribution analysis revealed that two variables—mean
temperature of the wettest quarter (Bio8) and the slope length and steepness factor (LS_Factor)—accounted for
approximately 70% of the species' distribution. Response curves were generated to show the species' reaction to
influential variables, and a habitat suitability map was produced for Buxus hyrcana in the Hyrcanian forests. The
model identified the most suitable habitats for this species to be located in Mazandaran province and the
Hyrcanian border regions.

Conclusion: According to the findings of this study, Buxus hyrcana, as a moisture-loving species, requires
temperate climatic conditions and prefers habitats with gentle slopes. The maps generated in this study identified
new areas with high potential for suitable habitats where the species is currently absent. These areas could be
considered as priority sites for future restoration and population expansion programs. It is recommended that
future studies examine the impacts of climate change on potential habitats of this and other endangered species
in a comprehensive manner. Such efforts can contribute to the development of more flexible and sustainable
strategies for biodiversity conservation under changing climatic conditions. The information derived from this
research can support more targeted conservation planning and enhance management strategies for protecting
threatened species.
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