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The aim of the study is to evaluate the changes of mean temperature and
precipitation parameters using IPCC Sixth Report models (CMIP6) under
SSP scenarios (SSP1-2.6, SSP2-4.5 and SPP5-8.5) during the period of

December 30, 2023 2022-2100 in Kashan Plain. The mean temperature and precipitation data

was obtained from 7 stations (Kashan, Kavir-e-Hosseinabad, Kamu,
Ardestan, Alavi, Noushabad and Sensen) in Kashan plain considering the
base period of 30 years (1984-2014). Also, 7 models were selected from
the models of the sixth report (CMIP6). The post-processing of the output
of the models was carried out using the linear ratio method. Nash-Sutcliffe
indices (NSE), root mean square error (RMSE) and correlation coefficient
(r) were used to determine the accuracy of the models. The annual trend
of changes was investigated using Mann-Kendall test. Finally, the mean
of IPSL-CM6A-LR and BCC-CSM2-MR model’s outputs was used to
simulate mean temperature and precipitation changes in the future period.
According to the results, in all of the studied stations, precipitation in the
coming period will have a decreasing trend compared to the base period.
The mean temperature will also increase in the future period compared to
the base period. In Kavir-e-Hosseinabad, Ardestan, Noush Abad and Sen
Sen stations, the intensity of temperature increase will be higher than
Kashan, Kamu and Alavi. According to the predicted conditions, it is
necessary to pay attention to comprehensive policies in the field of
adapting to climate change in Kashan Plain.
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1-Introduction

Climate change is not a new issue and mankind has a long history of adapting to such changes. However;
An important issue is the effect on the global climate through the increase of greenhouse gases,
especially carbon dioxide, methane and nitrogen oxide, which causes global warming. Therefore, the
consequences of such changes cause an increase in extreme weather events, lack of water resources, an
increase in floods and droughts, and severe storms, and in the long run, it will have various
consequences for tropical forests and global biodiversity (Mohsani Sarvi et al., 1400). Due to the
different trends of climate change in different parts of the world, investigating the long-term trend of
climatic parameters is an inevitable necessity.
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2-Materials and Methods

Average temperature and precipitation statistics were collected from 7 stations (Kashan, Kavir-e-
Hosseinabad, Kamu, Ardestan, Alavi, Noushabad and Sensen) in Kashan plain considering the base
period of 30 years (1984-2014). Also, 7 models were selected from among the models of the sixth report
(CMIP6). The post-processing of the output of the models was done using the linear ratio method. Nash-
Sutcliffe indices (NSE), root mean square error (RMSE) and correlation coefficient (r) were used to
determine the accuracy of the models. Using the Mann-Kendall test, the annual trend of changes was
investigated. Finally, the average output of IPSL-CM6A-LR and BCC-CSM2-MR models was used to
simulate changes in average temperature and precipitation in the future period.

3-Results

In the future period (2022-2100) almost all scenarios and stations have an increasing trend in
temperature in summer, and the SSP1-2.6 scenario shows the largest temperature increase in July. In
the SSP2-4.5 scenario, the temperature will decrease the most in June and increase the most in July. In
the SPP5-8.5 scenario, the temperature will decrease the most in July and increase the most in July.
Also, by comparing the average values of the annual observations of the base period with the
corresponding results in the future period, the reduction of precipitation in the studied stations under all
SPP scenarios is clearly evident. According to the SSP1-2.6 scenario, rainfall will decrease the least in
June and increase the most in January. In the SSP2-4.5 and SPP5-8.5 scenarios, rainfall will decrease
the most in July, August and September and increase the most in January.

4-Discussion and Conclusion

In the coming period, the average temperature has a significant increasing trend and the precipitation
does not have a pattern of significant changes in the studied area and will experience many fluctuations.
The average annual precipitation in Kashan station is predicted from 9.44 mm in the base period, under
the SSP1-2.6, SSP2-4.5 and SPP5-8.5 scenarios, respectively 9, 8.66 and 8.67 mm per year. In other
words, it can be concluded that the occurrence of precipitation in the coming period will decrease
between 7 and 36 percent. The average temperature will also increase between 15.47 and 20.14 percent.
In Kavir-e-Hosseinabad station, the occurrence of precipitation will decrease between 0.83 and 12.50
percent in the coming period. Also, the average temperature will increase between 21.43 and 26.10
percent. In kamu station, the occurrence of precipitation in the coming period will decrease between
56.36 and 333.47 percent. Also, the average temperature will increase between 17.50 and 221.86
percent. In Ardestan station, the occurrence of precipitation will decrease between 0.025 and 2.85% in
the coming period. Also, the average temperature will increase between 21.04 and 174.65 percent. In
Alavi station, the occurrence of precipitation will decrease between 0.72% and 3.27% in the coming
period. Also, the average temperature will increase between 8.65 and 47.01 percent. In Noushabad
station, the occurrence of precipitation will decrease between 10.83 and 275.83 percent in the coming
period. Also, the average temperature will increase between 52.50 and 242.08 percent. In the Sen Sen
station, the occurrence of precipitation will decrease between 1.67 and 35.83 percent in the coming
period. Also, the average temperature will increase between 42.14 and 58.67 percent.
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