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Abstract
Background and Objectives
Environmental factors can significantly influence the distribution of plant species. Predicting
suitable habitats for species requires a thorough understanding of these influences. Thymus is
one of the most important genera in the Lamiaceae family, comprising over 215 species widely
distributed worldwide, particularly in the Mediterranean region. The present study aims to
predict the habitat suitability of Thymus kotschyanus using logistic regression modeling and
spatial interpolation methods in the Dolaniyeh region of Piranshahr County.
Materials and Methods
Topographic variables including elevation, slope, and aspect were derived from the region’s
Digital Elevation Model (DEM), while climatic parameters such as average temperature and
precipitation were obtained from the Dolanaya synoptic station. A total of 94 presence and
absence points of Thymus kotschyanus were systematically and randomly sampled. Binary
logistic regression was used in SPSS software to evaluate the relationship between species
presence and environmental factors. Spatial variation in habitat suitability was assessed using
deterministic and geostatistical interpolation techniques.
Results
The results indicated that the probability of T. kotschyanus presence had a negative relationship
with variables such as latitude, slope aspect, leaf width, soil organic carbon, calcium carbonate,
copper, and mean monthly and annual precipitation, as well as sand and clay content. In
contrast, variables such as slope, leaf length, plant height, electrical conductivity, pH, zinc, iron,
and average temperature showed a positive relationship with the probability of species presence.
The likelihood of Thymus presence increases in arid and semi-arid areas with suitable slopes.
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Spatial distribution mapping revealed that the eastern part of the study area had the highest
probability of presence, which gradually decreased toward the southwest. In most parts of the
region, the probability of presence was below 0.25, while in a few localized areas, it approached
1.00.

Conclusion

Based on the results of the regression models, which showed significant effects of
environmental variables such as elevation, slope, geographic direction, and precipitation on the
distribution of T. kotschyanus in the study area, these models can serve as effective tools for
identifying potential habitats and mapping the species’ geographic range. Considering the
increased presence in the eastern region and a notable decline in the southwest, the findings of
this study provide a scientific foundation for grazing management strategies and cultivation
planning of T. kotschyanus tailored to the ecological capacity of different zones, contributing to
the sustainable utilization and conservation of this valuable medicinal species.

Keywords: Ecology, habitat modeling, rangeland management, regression models, sustainable
ecosystems
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Trait / Parameter

Value / Estimate

Canopy Cover Percentage (PCCA Herb) 12%
Frequency (Percentage of plots where the species is present) (Frequency Herb) 28%
Plant Density (Number of plants per hectare) (Density Herb) 900 plants/ha
Species Relative Importance / Share (RI) 14%
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Table 1- Environmental variables used in the present study

Short name Full name Unit
Elev Altitude above sea level m
LO Longitude Degree
LA Latitude Degree
SLO Slope Percent
ASP Slope Aspect Degree
LLE Leaf length mm
LW Leaf width mm
HP Plant height mm
EC Electrical conductivity pmhos/cm
pH pH
Cco Organic carbon Percent
TN Total nitrogen Percent
CaCo3 Lime Percent
P Phosphorus ma/kg
K Potassium mg/kg
Zn Zinc ma/kg
Fe Iron mg/kg
Cu Copper mag/kg
Tmax Maximum temperature C
Tmin Minimum temperature C
Tmean Average temperature C
w Average wind speed m/s
Pr Average annual precipitation mm
Tper Average monthly precipitation mm
Sand Sand Percent
Clay Silt Percent
Silt Clay Percent
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Table 3- Average values of environmental variables in presence and absence points

Feature Average in absence points Average in points of presence
Elev 2079.022 2261.360
SLO 56.840 50.720
ASP 132.368 141.820
LLE 8.054 11.242
LW 5.362 6.203
HP 27.751 34.300
EC 395.337 316.629
PH 7.301 7.347
oC 2.694 2.239
oM 4.645 3.861
TN 0.904 0.751
Lime 19.140 16.282

P 73.711 28.161
K 221.015 226.949
Zn 0.731 0.962
Fe 1.291 1.298
Cu 0.479 0.459
Tmax 15.275 15.076
Tmin 3.330 3.072
Rad 16777.580 16827.076
perci 53.467 52.134
Tper 641.413 626.000
Sand 49.879 44.302
Clay 29.756 28.303
Silt 20.365 27.395
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Figure 4- Spatial distribution of the probability of the species of Thymus kotschyanus using Cokrige at Dolanieh
Piranshahr County habitat
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Figure 7- Spatial distribution of the probability of the species of Thymus kotschyanus using dcq3 at Dolanieh
Piranshahr County habitat
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Figure 9- Spatial distribution of the probability of the species of thymus kotschyanus using RBFI at Dolanieh
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Table 4. Final results of the evaluation of different interpolation methods in predicting the species Thymus

kotschyanus

Interpolation method RMSE ME
Kriging 0.409 -0.009
Cokriging 0.410 -0.007
IDWI 0.417 -0.031
LPI 0.396 -0.009
GPI 0.401 -0.007
RBFI 0.420 -0.009
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