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Article tvpe: southern strip of Iran in 2050. Due to its high climatic

Rr tele hyze'. I sensitivity and the pressures of human activities, this region
esearch Article is considered one of the country’s key areas in confronting

Dat climate change, making future climate projections essential.
ate:

The objective of this research is to identify favorable and
unfavorable areas in terms of climate capacity by 2050. For
this purpose, the Analytic Hierarchy Process (AHP) method
was used. The data used in the study are humidity, wind
speed, minimum temperature, maximum temperature,
precipitation, longwave radiation, and shortwave radiation
from the SSP 245 scenario and the GFDL-ESM4 model on
a daily scale. Seven factors were used in the AHP. AHP
. 4 computations were performed in MATLAB, and spatial
capacity, forecasting, maps were generated in R. The results indicate that the
gl;gilc];éﬁjr(:hy PIOCESS:  horthern half of Fars Province and the northeastern part of
Khuzestan Province will be the most favorable regions,
while Hormozgan Province and the southern half of Sistan
and Baluchestan Province will be the least favorable.
Among the seven factors, precipitation, temperature, and
humidity were identified as the most influential
determinants of climatic capacity.
Cite this article: Ghavidel, M. (2025). Forecasting the climate capacity of southern provinces of
Iran in 2050 using the SSP2-4.5 scenario and the GFDL-ESM4 model. Climat Chenge and Climat
Disasters, 3(6), 311-352.
© The Author(s).

Homepage: cccd.znu.ac.ir Publisher: University of Zanjan.

Received: 2024.07.30
Received: 2024.11.23
Accepted:2025.01.04

Keywords:

Climate change, climate



mailto:areya5963@gmail.com
http://phm.znu.ac.ir/

Extended Abstract
Introduction

In recent decades, climate change,
especially in arid and semi-arid
regions of the world, has become one
of the most important challenges to
sustainable development. Iran, being
located in the global arid belt,
especially in its southern regions, has
faced an increasing trend of
increasing temperature, decreasing
precipitation, and

drought (Sultani et al., 2012). The

intensifying

southern strip of Iran is very
vulnerable to these changes due to its
geographical location, hot and dry
climate, and strong dependence on
surface and groundwater resources.
Numerous studies have shown that if
the current trend of greenhouse gas
emissions continues, this region will
face increasing temperature,
decreasing precipitation, and
intensifying drought (Javan and
Azizzadeh, 2013). Increasing
temperature and decreasing
precipitation in the southern regions
of Iran have led to intensifying

drought, decreasing water resources,

and threatening food security (Rezaei
et al., 2013). Identifying the best-
performing climate models is
essential for better understanding
future climate, its impacts, and for
effective planning for climate change
adaptation and mitigation measures

(Gashaw et al., 2024).

Materials and Methods

This study investigates the climate
capacity in the southern strip of Iran
in 2050. Data from the GFDL-ESM4
model from the SSP 245 scenario
were used to predict the climate
capacity of the southern strip of Iran
in 2050. The SSP2-4.5 scenario
assumes that global carbon dioxide
emissions remain close to current
levels until around 2050, then decline
but do not reach net zero until 2100.
This makes it a realistic baseline
between optimistic reductions (SSP1-
2.6) and pessimistic high-emission
futures (SSP5-8.5) (Climate Model,
2021). The Intergovernmental Panel
on Climate Change (IPCC) has also
introduced the AR6, SSP2-4.5
scenario as a reference scenario for

many regional climate studies, as it



represents moderate socio-economic
development and minor climate
policy  (Climate = Model-Surface

Temperature Change, 2021).

After extracting the standard data of
each of the variables of maximum
temperature, minimum temperature,
precipitation, wind speed, relative
humidity, long-wave radiation and
short-wave radiation for the locations
of the counties of the study area, the
data of each column were first
interpolated for the study area to
provide the conditions for spatial
analysis of each data. The IDW
method was used to interpolate the

data.

After interpolating the data columns,
since the results of each column did
not independently determine the
climatic capacity of the study area, a
method had to be used that could
assign the desired weight to each
variable while simultaneously using
all the data, so the analytic hierarchy
process was chosen to do this. The
analytic hierarchy process (AHP) was
introduced by Saty T. L. in 1994 and

is based on pairwise comparison of
criteria and conversion of qualitative
judgments into quantitative values. In
this method, each factor is compared
with other factors and its relative
importance is determined. The
pairwise comparison matrix is then
normalized and the final weight of
each factor is extracted. In climate
studies using the AHP method, the
positive or negative sign of the
weights indicates the direction of each
factor’s influence on climate stability
or capacity. Enhancing factors (such
as precipitation and humidity) receive
positive weights, while limiting or
stressing factors (such as maximum
temperature or intense radiation)
receive negative weights (Lee et al.,
2024). In AHP, after calculating the
weights, they are normalized so that
the sum of the weights is equal to 1.
This allows the weight of each factor
to be expressed in relative terms and
no weight is greater than 1 (Sari. F.,

2024).

Results and Discussion

In Fars province, the temperature has

gradually increased from north to



south. The highest area with low
temperature is seen in Fars province
and the highest area with high
temperature is seen in Khuzestan
province. Bushehr and  West
Hormozgan provinces have average
temperatures ranging from 30 to 32
degrees. The entire area of Khuzestan
Province and the western and northern
halves of Fars Province receive the
most rainfall, and areas with low
rainfall are seen in the southern half of
Sistan and Baluchestan, the entire
Hormozgan Province, and the south
of Bushehr. The entire area of
Bushehr, Hormozgan, and the
southern half of Sistan and
Baluchestan provinces has the highest
long-wave radiation, and areas with
low long-wave radiation are seen in
most of Fars province, northwest of
Hormozgan, and the northern half of
Khuzestan. By examining the map, it
was found that the largest area of
favorable areas in terms of climatic
capacity is located in the northern half
of Fars Province and northeastern
Khuzestan. Small parts of the
northern provinces of Hormozgan and

Bushehr are also located within the

favorable areas. The largest areas of
unfavorable climatic capacity are
located in the southern half of Sistan
and Baluchestan, the entire area of
Hormozgan Province, and south of

Bushehr.

Conclusion

After extracting the results, it was
found that the northern half of Fars
Province and the northeast of
Khuzestan Province have achieved
the highest possible scores compared
to other regions and are introduced as
favorable regions in the climatic
capacity of the southern strip of Iran
in 2050. Also, the southern half of
Sistan and Baluchestan Province and
the entire Hormozgan Province have
achieved the lowest scores compared
to other regions and are introduced as
unfavorable regions in the climatic
capacity of the southern strip of Iran
in 2050. By county analysis, Sepidan
County with a score of 14.47 percent
in the north of Fars Province was the
most favorable county in this study in
terms of climatic capacity, and
Konarak with a score of 7.94 percent

in the southern half of Sistan and



Baluchestan Province was the most
unfavorable county in terms of
climatic capacity. The most important
factors affecting climatic capacity

were identified as annual

precipitation,  temperature,  and

humidity.
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