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Climate change is one of the fundamental and complex challenges of
the present era, and its effects on various environmental, social, and
economic dimensions are undeniable. In this study, the effects of
climate change on average temperature in the Varamin region (Tehran
province) were evaluated using the LARS-WGS statistical exponential
downscaling model. The simulated minimum and maximum
temperature data for the base period (2007-2024) and the future period
(2021-2040) were examined and analyzed based on the output of three
models CANESMS5, GFDL-ESM4, and HadGEM3-GC31-L under SSPs
scenarios. The results showed that in the SSP585 scenario, temperature
changes, especially in the months of June, July, and August, are
significantly more severe than in the SSP245, so that the average
temperature in these months has increased by an average of 3 to 4
degrees Celsius. This trend clearly indicates warmer summers and an
increased need for water resources in the region. In addition, the
minimum temperature in SSP585 has increased significantly, which
may lead to an increase in the need for nighttime irrigation as well as
changes in plant growth duration and agricultural productivity.
Compared to the baseline period, temperature changes in SSP245 are
also significant, but the intensity of temperature increase in this scenario
is less than in SSP585. This research provides important results for
water resources management and drought-resistant agriculture in
Varamin and other similar regions and emphasizes the need to adopt
appropriate management strategies in the face of climate change.
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Introduction

Climate change has emerged as one of the
most critical challenges of the twenty-first
century, with rising temperatures constituting
one of its most evident and impactful
manifestations, particularly in arid and semi-
arid regions. Iran, due to its predominantly
dry climate and high sensitivity to
temperature variability, has experienced
significant warming trends over recent
decades, which have intensified phenomena
such as heatwaves, droughts, and water
scarcity. Although numerous national and
international ~ studies have documented
statistically ~ significant  increases  in
temperature across Iran using observational
data and climate model projections,
substantial spatial heterogeneity and local-
scale uncertainties remain, especially at the
station level. The Varamin region,
characterized by high agricultural
dependency and climatic vulnerability, has
been identified as highly exposed to climate
stressors; however, detailed and updated
analyses of long-term temperature trends and
future projections for this specific station
remain limited. Given the enhanced
capabilities of CMIP6 climate models and
the necessity of downscaling global
projections for local applications, a focused
assessment of temperature trends and
projected changes at the Varamin station is
essential to 1improve regional climate
understanding and to support informed
decision-making in  water  resources
management, agricultural planning, and
climate adaptation strategies.

Methodology

The main objective of this study is to
investigate the impacts of climate change on
the uncertainty of the mean temperature
variable at the Varamin synoptic station. To

this end, the LARS-WG.8 model was
employed, which utilizes a statistical
exponential downscaling approach to
simulate the outputs of the general

circulation models CanESM5, GFDL-ESM4,
and HadGEM3-GC31-LL under two

emission scenarios, SSP2-4.5 and SSP5-8.5,
for the future period 2021-2040.

Results and Discussion

**Under the SSP5-8.5 scenario for the future
period (2021-2040), the results indicate a
statistically meaningful warming trend at the
Varamin synoptic station. The maximum
mean temperature increases by
approximately 0.55 °C, the minimum mean
temperature by about 0.61 °C—reflecting a
notable rise in nighttime temperatures—and
the median mean temperature by nearly 0.59
°C, with the most pronounced warming
occurring during the summer months (June,
July, and August). At the same time, the
mean temperature range decreases by about
5.53 °C and the interquartile range (IQR)
declines by roughly 1.78 °C, suggesting
reduced temperature variability and greater
thermal stability, particularly in summer.
Seasonal analysis shows relatively minor
changes in spring and autumn, while
summers become distinctly warmer than the

baseline period, confirming that future
warming in  Varamin is  primarily
concentrated in the warm  season.

Comparisons between SSP2-4.5 and SSP5-
8.5 reveal that temperature increases under
SSP5-8.5 are substantially stronger—by 3—4
°C for maximum temperatures and 1-2 °C
for minimum temperatures in summer—
indicating more intense daytime and
nighttime warming. Consistent with previous
studies in arid and semi-arid regions, these
changes imply increased evapotranspiration,
higher irrigation demand, stress on water
resources, and potential reductions in
agricultural productivity in the Varamin
plain. Consequently, the projected warming
under SSP5-8.5 highlights the urgent need
for adaptive water-resource management,
climate-resilient agricultural practices, and
long-term planning to mitigate negative
impacts on food security, infrastructure, and
socio-economic stability in the region.

Conclusion

**This study assessed climate change
impacts in the Varamin region under the
SSP2-4.5 and SSP5-8.5 scenarios using
simulated data for the baseline period (2007—
2024) and the future period (2021-2040).
The results indicate that climate change,
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particularly in arid and semi-arid regions
such as Varamin, will have substantial
implications for  natural  resources,
agriculture, and infrastructure. Under both
scenarios, mean temperatures increase
markedly during the summer months—
especially June, July, and August—with
substantially stronger warming under SSP5-
8.5, where summer maximum and minimum
temperatures rise by up to about 4 °C and
nighttime warming becomes pronounced.
These temperature increases, particularly
under SSP5-8.5, are expected to intensify
evapotranspiration, reduce  groundwater
reserves, exacerbate water scarcity, and
increase irrigation demand, thereby posing
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