Impact of Climate Change on Rainfall Pattern Variability in llam Province
Using CMIP6 Models and Rainfall Frequency Analysis

ABSTRACT

The global trend of climate change has raised concerns about water resources. This study utilized outputs from 12 CMIP6 models
to examine the impact of climate change on rainfall patterns in llam Province. By considering the climate change scenarios SSP1-
2.6 and SSP5-8.5, changes in precipitation in llam Province were analyzed up to the year 2050. After clustering the rain gauge
stations into Cluster One (covering the south and east of the province) and Cluster Two (covering the north and west) and evaluating
the performance of the CMIP6 models, the IPSL-CM6A-LR and ACCESS-CM2 models were selected as the best-performing
models for Cluster One. For Cluster Two, the IITM-ESM and BCC-CSM2-MR maodels were chosen as the top models. The model
outputs indicate that in the future period (2018-2027), for Cluster One, under the SSP1-2.6 scenario, the annual average rainfall is
expected to decrease by 4.1% to 303.52 mm per year. Under the SSP5-8.5 scenario, this decrease is projected to be 4.7%, resulting
in an annual rainfall of 301.56 mm. For Cluster Two, under both scenarios (SSP1-2.6 and SSP5-8.5), the annual average rainfall is
anticipated to increase by 3% and 2.8%, respectively, rising from 431.10 mm per year to 444.04 mm in the SSP1-2.6 scenario, and
reaching 443.31 mm in the SSP5-8.5 scenario. The selected probabilistic distributions revealed that, regardless of climate scenarios
and return periods, the maximum 24-hour rainfall amount is likely to decrease in most instances. This emphasizes the need for
sustainable water supply strategies in the province.
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Extended Abstract

Introduction

Climate change has brought destructive effects on agriculture, biodiversity, and water resources. General Circulation
Models (GCMs) are among the most commonly used tools for studying climate change on global and regional scales,
producing climate scenarios for the present and future. One of the parameters affected by climate change is
precipitation, the variation of which can set the stage for alterations in water resource management scenarios in any
given region. Considering the background of other research, analyzing climate change and its impact on climate
parameters like precipitation can provide a suitable perspective for long-term watershed management. Therefore, in
this study, by evaluating 12 CMIP6 climate models to predict precipitation changes up to the year 1427, the most
accurate model for prediction was selected, and based on it, precipitation changes were analyzed. The results of this
research can be used with a high level of accuracy to develop management strategies for bett
province for adapting to the consequences of climate change in the years ahead.

Method
Illam province is located in western Iran, covering approximately 19,

the impact of climate change on rainfall patterns in Ilam province, analyzing dat auge stations scattered
throughout the region from October 1991 to September 2018. Clustering an&lsi ili t*ize the rain
gauge stations and study the changes in rainfall patterns due to climate changeQHiori i ndata from 1995
to 2014 is used to assess future rainfall variations and i i Ilam province, with
simulations up to 2050 using twelve CMIP6 models. istical methods for downscaling and

bias correction of CMIP6 model data, including Quantile

Results

he average values of all indices except CWD have
dry days and an increase in wet days. Overall, the
ed, and for SSP5-8.5, the average indices of CDD,
hile the average of the remaining indices has decreased.

For Cluster 1 and under the SSP1-2.6 scenario, i
decreased compared to the line period, igdi

CWD, PRCPTOT, R10mm, and m have
This shows that under ‘SSP5—8.5 SCONgIi
days and total precipitati ve igcreasegUnder the SSP1-2.6 scenario, the maximum daily precipitation at Station
2 for return periods of 100%&hd
of 2 and 5 yearg, it is 9.7%

espectively, and at Station 10 for return periods of 2, 5, and 10 years, it
increases by 42. 0% respectively, with maximum daily precipitation decreasing in other cases.
Under the SSP5-8. aximum daily precipitation at Station 1 for return periods of 2 and 5 years is
101.2% and 98.0% respagy and at Station 2 for return periods of 25 to 1000 years, it increases by 4.6%, 59.11%,

§ ) tively, while at Station 7 for a 1000-year return period, the maximum daily precipitation
) nowing the increase in maximum rainfall values can lead to the development of water
resource marmg gt scenarios with higher accuracy.

Conclusions

The results showed the average annual rainfall in clusters one and two during the observational period is 5.316 and
1.431 millimeters per year, respectively. For cluster one, according to the SSP1-2.6 scenario, the average annual
rainfall is projected to decrease by 1.4% by 2049, reaching 52.303 millimeters per year, while under the SSP5-8.5
scenario, this decrease is 7.4%, with an annual rainfall of 56.301 millimeters during this period. In cluster one, the
average annual rainfall in the autumn and spring seasons in the future will decrease, while the winter season's rainfall
will increase. For cluster two, the average annual rainfall in the winter and autumn seasons will increase under the
SSP5-8.5 scenario, while there will be a decrease in rainfall during the autumn season under the SSP1-2.6 scenario
and in the spring season. Climate change in llam Province leads to a reduction in precipitation, endangering the water



resources in the region. Therefore, it is recommended to develop strategies and adaptation scenarios to cope with the
climate phenomenon by focusing on reducing precipitation, to achieve sustainable water resource management in
years facing water scarcity.
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