Original Article

Evaluation of Wild Goat (Capra aegagrus) Habitat and Spatial Data Mining of
Habitat Hotspots in Daruneh Protected Area, Khorasan-e Razavi

Sedighe Abdollahi,* Maryam Morovati,>*" Mehdi Jumapour,* Mohammad Reza Delkandi
Moghadam®

! Department of Environment, Faculty of Natural Resources, Isfahan University of Technologyisfahan, Iran

2 Department of Environmental Sciences and Engineering, Faculty of Agriculture and Na
Ardakan University, Ardakan, Iran

.
$Water, Energy and Environment Research Institute, Ardakan Universi
4 Department of Supervision and Monitoring Expert of Environmenta rdskan, Mashhad, Iran

°Expert in charge of Habitats and Regional Affairs of the General DepaFtment of Environmental Protection,

Mashhad, Iran

L 3
Introduction: Habitat destruction poses a signi*an thr@ito biodiversity worldwide. Large
mammals, particularly herbivores such as the Wi re igereasingly vulnerable to habitat loss and

degradation. Predicting species distribution has increasingly become a key component of conservation biology.

Although the wild goat is widely, distributed across Iraf;, detailed information on its habitat preferences,

especially in the northeastern ¥gion mains lim is study aims to evaluate habitat suitability of wild

goats in the Daruneh pro@ed ared horasan-e Razavi province and to identify key habitat hotspots.

Y
Material and Methc&s: d goat presence were collected through field surveys, direct observations
footprints over four seasons—spring, summer, and autumn of 2023, and winter
of 2024. The locati ese observations were recorded using GPS. Additionally, environmental variables,
including eleva slope, aspect, proximity to residential areas, water sources, and roads, were compiled.
Habitat suitability fo

The model utilized 7,

ild goats was modeled using MaxEnt software, applying the maximum entropy method.
resence points. Subsequently, spatial data mining techniques were employed to identify
habitat hotspots Using spatial statistics, specifically the Getis-Ord Gi* hotspot analysis and Anselin Local
Moran's | spatial autocorrelation analysis within a GIS framework. The model's performance was evaluated

using the Receiver Operating Characteristic (ROC) curve.
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Results and Discussion: The results showed that the central areas of Daruneh protected Area holds the highest
potentiality for meeting the habitat requirements of wild goats. The MaxEnt model demonstrated a strong
predictive ability in forecasting wild goat distribution. Sensitivity analysis using the Jackknife method revealed
that the proximity to water sources, settlements and roads were the most critical factors influencing habitat
suitability. Spatial data mining results, particularly from the Getis-Ord Gi* analysis, successfully identified
habitat hotspots with a 94% accuracy.

)

Conclusion: Evaluating wildlife habitat suitability is essential for effective biodiversity conserva

The findings of this study indicate that both used spatial analysis methods are highly effective, inddehtifying
critical habitat hotspots and areas requiring conservation priority for wild goats. This informai an serve as
a robust criterion for evaluating model accuracy. Consideration should be &en to prese and enhancing
wild goat habitats within the study area. Overall, identifying habitat hotspots i tool for integrating
wildlife management with broader biodiversity conservation strategi results can aid wildlife
managers in pinpointing areas with high conservation values, then, co improving management and

protection efforts for wild goat habitats in the Daruneh protecte
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Fig. 2- Response curve of wild goat to environmental variables in Daruneh protected area
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Fig. 3- The most impogtant var s affecting the distribution of Wild goat in Daruneh based on the

Jack-knife test
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Table 1. Percentage of contribution and importance of the most important environmental variables

predicting the habitat of goats and goats
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Fig. 4- Current continuous distribution model of Wild goats in Daruneh protected area
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Fig. 5- Spatial distribution pattern of habitat hotspots of wild goat in Daruneh protected area: (a) Getis
Ord Gi (b) Anselin Local Moran’s |
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