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This study aimed to analyze changes in extreme precipitation indices in
Tehran under various climate change scenarios. To this end, daily
precipitation and temperature data from three synoptic stations—Abali,
Doshan Tappeh, and Mehrabad—during the period 1985-2015, along
with outputs from five selected climate models of the CMIP6 ensemble
(CAN-ESM2-0, FGOALS-G3, IPSL-CM6A-LR, MIROC6, and MRI-
ESM2-0), were used under three scenarios: SSP1-2.6, SSP2-4.5, and
SSP5-8.5. The data were statistically downscaled and bias-corrected
using the Linear Scaling method. Six extreme precipitation indices
(CDD, CWD, PRCPTOT, R20mm, R99p, and SDII) were calculated
using the RClimDex software, and their trends were analyzed through
the Mann—Kendall test and Sen’s slope estimator. The results indicated
that while the models performed well in simulating temperature, their
performance in reproducing precipitation was limited. Among them, the
FGOALS-G3 and IPSL-CM6A-LR models showed the highest
accuracy. Trend analyses revealed that at the Abali station, annual
precipitation and heavy rainfall indices decreased under the optimistic
SSP1-2.6 scenario but increased under the pessimistic SSP5-8.5
scenario. Conversely, the Doshan Tappeh and Mehrabad stations
exhibited mostly stable or slightly increasing trends under high-
emission scenarios. These findings highlight both the spatial variability
and strong scenario dependency of extreme precipitation changes.
Overall, the results suggest that the projected increase in the intensity
and frequency of heavy precipitation under high-emission scenarios
may heighten the risk of urban flooding, while reduced precipitation
under low-emission pathways could intensify drought risk in
mountainous areas. These outcomes underscore the importance of
detailed assessments of climatic extremes for effective water resource
management and urban adaptation planning in Tehran.
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