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Climate change is increasingly being recognizedoms of the most significal
challenges facing nations worldwide. The KashafRider, a vital watercourse in
northeastern Iran, is particularly vulnerable tonelte change. This study aimed to
project future changes in maximum and minimum tenaipees in the Kashafrud
River basin under different climate change scesafaily temperature data from 11
meteorological stations were used in this study.pfaject future climate, CMIP6
GCMs were employed, including ACCESS-ESM1, MRI-ES®J2and MIROCS.
The DM method was used to correct the bias in tb@pted temperature data based
on statistical metrics. Subsequently, the CMhyd ehedhs utilized to downscale the
maximum and minimum temperature projections undgh mptimistic (SSP1-2.6)
and pessimistic (SSP5-8.5) scenarios for two fupeméods: near-future (2025-2054)
and mid-future (2055-2084). The model performanes wvaluated using various
statistical metrics, including the coefficient agftdrmination (R2, RMSE, and KGE).
The analysis of seasonal changes in the maximum naindmum temperatures
revealed that the pessimistic scenario projectersevere and widespread warming
across all regions and periods. These findings ligigh the complex nature of
climate change and its varying impact on differeegions. Further analysis of
annual mean temperature changes using the selecel (MIROCS) indicates that
the Kashafrud River Basin will experience accektatvarming in the mid-future
compared to the baseline period (1991-2020). Thianmaximum temperature is
projected to increase by 1.11°C and 1.97°C underajptimistic scenario for the
near- and mid-future, respectively, and by 1.70A@ 3.74°C under the pessimistic
scenario. Similarly, the annual minimum temperatisreprojected to increase by
0.98°C and 1.63°C under the optimistic scenarictiiernear future and mid-future,
respectively, and by 1.59°C and 2.48°C under thesipgstic scenario. Projected
temperature rises, especially in mountainous amdvsiovered areas, significantly
impact ecosystems and water availability, worseeingronmental degradation, and
intensifying extreme events.
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EXTENDED ABSTRACT

INTRODUCTION

Human activities, particularly greenhouse gas emissiing led to climate change. According to the
Intergovernmental Panel on Climate Change (IBQAG°C report, the global average temperature is
projected to increase by 1.5 degrees Celsius by nieo& the current century (Allen et al., 2016).
Recent assessments of global warming indicate the agcafahe Coupled Model Intercomparison
Project (CMIPB) data, which has increased confidence in the relialfithis project (Baker & Huang,
2014). A review of recent studies has demonstratedctimate change has a significant impact on
temperature patterns. For example, Zonozi Alamdari €2@R5), using the IPCC Sixth Assessment
Report, predicted a temperature increase in KhorasaauRrProvince. Given the importance of this
issue, the present study aims to provide a more aecprajection of future temperature changes in
the Kashaf Rud River Basin. The findings of this reseaah be highly beneficial in developing

climate change adaptation policies within this basin

DATA AND METHODS

This study focuses on the upstream part of the Kd8hd River Basin(Figure 1) in northeastern Iran.
This basin covers an area of 8,000 square kilomairi#is,highlands comprising the majority of its
area.
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Figure 1: Geographical location of the study area

This study was conducted to project future temperatoa@ges in the Kashaf Rud River Basin. To
this end, daily temperature data from 11 meteorologiegioss during the base period (1991-2020)
were used, and future temperatures were projectechdar- and mid-term periods using sixth-
generation climate models and the CMhyd software. iBefwojections, the model data were bias-
corrected, and their accuracy was evaluated usingusastatistical metrics. Distribution mapping was

selected as a suitable bias correction method for thisreg

! Intergovernmental Panel on Climate Change
2 Coupled Model Intercomparison Project
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RESULTS AND DISCUSSION

Based on projections from the selected climate m@dEROCSHG), all meteorological stations in the
study area are projected to experience tempergtcreases in the future. These temperature incsease
will be noticeable throughout the year, particylarhder pessimistic scenarios. Urban stations asch
Mashhad will experience the greatest temperatseedile to the urban heat island effect. Furthermore
stations located at higher elevations will alsoikithsignificant temperature changes due to their
greater sensitivity to climate change. The resultécate that the temperature increase will be most
pronounced during the summer, especially for mimmtemperatures, which could lead to reduced
water resources and exacerbated drought in therre@finter warming could also affect precipitation
patterns and snowpack. Overall, the findings of #iudy demonstrate that climate change will have
considerable impacts on temperatures in the stoely, @and these changes necessitate careful water
resource planning and management.

CONCLUSION

Analysis of the maximum and minimum temperaturenglesa in the study area reveals that urban areas
such as Mashhad will experience more significantmwirag throughout the year, highlighting the
importance of urban heat island management. Hitjtu@¢ areas, such as Chakaneh, show more
pronounced changes in both minimum and maximum ¢eatpres, attributable to their greater
sensitivity to climate change. The pessimistic agenshows more severe and widespread warming
effects across all regions and periods. These @sadgmonstrate the complex nature of climate
change and its varying impacts on different regigddesmparison with similar studies (Afsari et al.,
2024; Zonozi Alamdari et al., 2025) indicated agneat between some of the findings of those
studies and the results of this research. Thetsestithis study can be used as a managementdool f
planning and making appropriate decisions to addtee impacts of climate change on water
resources in the Kashaf Rud River Basin. It is alscessary to investigate the effects of increased
decreased precipitation on other hydrological patans, such as runoff, evapotranspiration, and soil
infiltration. Increased temperatures and changesdasonal patterns pose a new challenge for
managers and decision-makers. Therefore, in additoadaptation to these changes, investment in
watershed management infrastructure, improvementrightion systems, and increased water use
efficiency are essential to ensuring future waseusity.
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