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Today, climate change and habitat loss are the biggest threats to wildlife. Therefore,
accurate information on ecology and habitat requirements conserve species from these
changes and identifying the most important factors to attract species and the development
of habitat suitability maps can be considered a species protection process. After leopards
and cheetahs, Caracal is the third biggest member of the cat family (Felidae) in Iran that
has a key role in controlling of rodent populations and its habitat is mostly in arid areas.
Accordingly, in this research by using the maximum entropy method, to investigate the
effects of climate change on the degree of desirability of caracal habitats and its effect on
the distribution of this species in the present time and under two climate scenarios RCP2.6
and RCP8.5 in the period of time 2061 to 2080 was paid in Iran. In this study, four groups
of environmental variables are used: climate, topography, land cover, and land use. The
results showed that in the section on the importance of variables in the selection of habitat
by species, the variables of distance from the conservation network, distance from sand
dunes, and distance from dense forest areas had the greatest impact on the selection of
suitable habitat for the Caracal at the present time and for the future time, the variables of
mean temperature of warmest quarter and elevation had the highest importance on the
distribution of Caracal. In addition, the results of the survey of the level of suitability of
caracal habitats showed that 13.2% of Iran's habitats have sufficient suitability for the
species, which overlaps with the current protection network of 48.2%, while the level of
desirable habitat for the species in the future Under RCP2.6 and RCP8.5 scenarios, it will
reach 30.9 and 27.4, respectively, and its overlap with the current protection network will
decrease to about 66% and will reach 17.8% overlap.
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Introduction

Today, climate change and habitat loss are the biggest threats to wildlife. Therefore, accurate
information on ecology and habitat requirements to conserve species from these changes and
identifying the most important factors to attract species and the development of habitat
suitability maps can be considered a species protection process. After leopards and cheetahs,
Caracal is the third biggest member of the cat family (Felidae) in Iran that has a key role in
controlling rodent populations and its habitat is mostly in arid areas.

In Iran, little research has been done regarding ecological needs, habitat conditions, and
caracal conservation. In most habitats, human works such as roads, cities, agriculture, and
animal husbandry affect the life and habitat selection of the species. Caracal is not a migratory
animal, but based on observations, it has had seasonal and local shifts in its habitat (Adibi et
al. al., 2014: 96). Accordingly, in this research, to better manage and protect the species, by
producing a habitat desirability map, to investigate the effect of climate change on the
distribution of caracal, as well as to determine the optimal habitats and the distribution of this
species in the future to reduce the adverse effects of global warming and habitat destruction
and land use changes by humans have been discussed.

Data and Method

The region studied in this study is Iran, a diverse and rare country in terms of elevation and
altitude, climate, and habitat. Its position is remarkable in terms of animal geography in the
world.

In this study, to prepare the caracal habitat desirability model, MaxEnt software was used,
which includes the data of only the presence of the species and the environmental variables
affecting the distribution of the species. The data relating to the presence of the species is 52
points of mere presence and the environmental variables used in this research currently
include 32 variables which are in four categories: climate, land use, topography, and land
cover in the future the environmental variables will be The use includes two categories of
climatic and topographical variables, in total 14 environmental variables have been used for
this time. Modeling for the caracal species has been done in both the present and the future
under the RCP26 and RCPg;s scenarios, and the future modeling for the period from 2061 to
2080 has been done under the BCC-CSM2-MR model. In this study, Arc Map 10.2 software
was used to prepare environmental variables, and IDRISI software was used in this study to
determine the area and overlap of caracal habitat under different climate scenarios.

Results and Discussion

In this study, to evaluate the overall quality of the model, the AUC (area under the curve) has
been used, the value of AUC is 0.85 at present, and in the future under the RCP26 and RCPgs
scenarios, it shows the values of 0.72 and 0.69, respectively. Gives, which indicates the good
predictive power of the model in the present time and the acceptability of the output model in
the future time. In the percentage of participation of each of the environmental variables used
in the modeling of the caracal habitat, the variable distance from the protected areas has the
greatest impact on the distribution of the species, which can be related to the effect of these
areas on the protection of the species and the ecosystem in against pressure caused by human
activities (Campbell et al., 2009) as well as land use changes (Verburg et al., 2006: 153) and
are considered key and strategic components of conservation. The next variables that have the
most impact on the distribution of caracal at present are the variable of distance from sandy
areas, and distance from dense forests. The importance of these variables can be examined
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from the point of view of caracal vegetation and prey. In the research conducted by
Farhadinia et al. in 2007, the results showed that the caracal sometimes hunts its prey by
hiding in the bushes, and in the plant type Artemisia sieberi-Dendrostellera lessertii, which is
a shrub-bush plant, it is 73% more is likely to be present. From the point of view of hunting
the importance of these variables, it can be stated that based on the results obtained, the
habitat of the rabbit and wheat cockerel overlaps with the habitat of the caracal more than
other prey and they are considered to be the main prey of the caracal and most of the rabbits
and cockers are sheltered in these bushes and shrubs. As they live, this issue provides a
suitable opportunity for the caracal to hunt (Adibi et al., 2016).

In modeling the habitat of the species in the future, the variables of the average temperature of
the hottest season, the minimum temperature of the coldest month and the average height
above sea level under the RCP26 scenario, and the average temperature of the hottest season,
the average temperature of the coldest season and the average height above sea level under the
RCPgs scenario They are reported as the most effective variables in the future by the model.
In the section examining the changes in the level of favorable habitats of the species, it was
found that the favorable habitats of the caracal now occupy 13.2% of the area of Iran, which
overlaps only 48.2% with the current protection network of Iran, and this amount of favorable
habitat under Optimistic and pessimistic climate scenarios will reach 30.9 and 27.4%
respectively in the future (of which, under the RCP2¢ scenario, 165.8% is related to the new
habitats of the species and 68.5% to the fixed habitats of the species and under the scenario,
RCPs5 includes 8.142% of the new habitat and 64.7% of the fixed habitat of the species)
while its overlap with the current protection network of Iran shows a decreasing trend, so that
under the RCP26 and RCPgs scenarios 16.5 and 17.8 percent of the suitable habitats of the
species will overlap with Iran's protection network in the future, respectively.

Conclusion

The results of this study for caracal at the level of habitats in Iran showed that the distance
variable from protected areas is the most important variable, with the highest participation
rate in determining the ideal habitat of caracal at present. The reason for this can be
considered the effect of the protection network in reducing the effects of human activities on
the species. After that, the variables of the distance from the sand fields, the distance from the
forest areas with medium and high density, as well as the variable of the average height above
sea level have the greatest impact on the distribution and suitability of the habitat for the
species at present.

In the current research, it was found that the central, eastern, and northeastern parts of Iran,
such as Semnan, Razavi Khorasan, South Khorasan, Isfahan, Yazd, and Tehran, as well as
parts of the north and southwest of Iran, such as Kermanshah, llam, Lorestan, Chaharmahal
and Bakhtiari provinces, The habitats with high desirability for this species will be under
optimistic and pessimistic scenarios in the future, and the northwestern parts such as
Kurdistan, Zanjan, Hamedan provinces and parts of southern Iran as well as Bushehr,
Hormozgan, Kerman provinces are among the habitats that have sufficient desirability under
future climate scenarios. They will not have Caracal to live in the future.

This issue is also expressed numerically in the habitat area calculation section, based on
RCP26 and RCPgs scenarios, the area of habitats is 30.98% and 27.44%, respectively, which
is an increase compared to the current area of Caracal, which is 13.21%. It shows 121%, but
in the area of overlap of the ideal habitat of the future caracal with the current protection
network of Iran, a reduction of up to 66% can be seen, which can be attributed to the change
in the distribution pattern of the species in the future climatic niche. This decrease in the level
of desirable habitat within the protection network will reduce the efficiency of Iran's



Journal of Geography and Planning Vol. 28, No. 87, 2024

protection network in protecting the species, increase the sensitivity of the species to climate
change, and intensify the effects of climate change.
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