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Persian Gazelle (Gazella subgutturosa subgutturosa) is one of the most
important herbivores of the steppes of Iran, which is found in different plains
and desert areas. Today, the distribution of this species is limited to special
areas, which has caused it to be placed in the Vulnerable Class (VU) of the
IUCN Red List. In this condition, the phenomenon of climate change as one
of the biggest challenges of the current century has affected the habitat
conditions and the range of distribution of large mammals such as Persian
Gazelle and caused it to change. This research aimed to assess climate change
impacts on the efficiency of protected areas and to model the distribution of
Persian Gazella. In order to predict the distribution of this species in current
and future conditions, the weighted Mahalanobis modeling approach was
used. Based on the model used, about 31% of the studied area was identified
as a suitable habitat at the present. The overlap between protected areas and
suitable habitats was 16%. The research findings showed that by 2070, under
the pessimistic scenario of the MRI-ESM2-0 model, 2% of the suitable
habitat of the Gazella species will be lost.
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Impacts of Climate Change on Persian Gazella

EXTENDED ABSTRACT

Introduction

Currently, the speed of climate change caused by
human activities is so high that species are not
able to adapt to it, and it is predicted that a large
part of the world's biodiversity will be lost by the
end of this century. In the mentioned conditions,
the protected areas are the only refuge of the
species for protection, and these areas are also
affected by climate change and may become
unused in the future. The aim of this study was
assessment of climate change impacts on the

efficiency of Kopeh Dagh (case study: persian
gazella).

Material and Methods

The area studied in this research is the Kopeh
Dagh sedimentary basin in northeastern Iran, parts
of Turkmenistan, and northern Afghanistan (Fig.
1). The annual rainfall in this area varies between
300-400 mm and the air temperature varies
between 0 to 45°C. The sedimentary area of
Kopeh Dagh includes 52 protected areas. As a
result, these areas do not have the necessary
efficiency to protect the species.
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Fig. 1 Location of the study area

Weighted Mahalanobis method was used for
modeling in this research. This modeling was
done on Gazella subgutturosa subgutturosa. The
input of the model in this method included the
habitat variables affecting the habitat suitability of
the species and species presence data. In the
modeling process of this research, a total of 16
land use/land cover variables, 5 climatic variables,
3 topographic variables, and 3 biological variables
were used. In addition, 40 presence points of the
studied species were used in the modeling
process. To prepare the variables, ArcGI1S10.3
software was used, and to convert the variables to
the fuzzy (continuous) state, the Euclidean
Distance command was executed. Finally,
modeling in the present and future was done in the
Idrisi TerrSet 19.0.6.0 software. Considering the
high accuracy of the MRI-ESM2-0 model in
simulating temperature and precipitation in Iran,
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the pessimistic scenario of this model was used in
the future.

Results

The results of the present modeling showed that
about 31% of the studied area is suitable for the
Persian gazelle and the overlap of the suitable
habitat and protected areas is 16%. also, the
habitat suitable for the studied species in the
future is equal to 70% and the overlap of these
areas and protected areas is equal to 31%. The
amount of habitat destruction in the future will be
2% and the suitable habitat of the species will
increase by 126% compared to its current suitable
habitat.

Conclusions

The reason for increasing the area of suitable
habitats in the future is the absence of land
use/cover variables and biological variables in the
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modeling process. In addition, the current Data Availability
protected areas are located in places that have a  The data used in this research are presented in the
low overlap with the suitable habitats of the text.
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