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Summary

Climate change is a major challenge for human society and the natural environment. Evidence suggests
that human activities play a role in increasing temperature at various temporal-spatial scales. The effects
of climate change can be assessed by analyzing air temperature trends. According to the latest IPCC
report, global average temperatures will increase by 1.5 degrees Celsius by the end of this century. The
main purpose of this study is to assess CMIP6 projected temperature over different climate zones of
Iran and its trend in the future. The result of this study can be useful for a wide range of management
areas, especially the study of water resources, snow reserves, agriculture, and tourism.

In this study, the mean annual temperature data of 43 synoptic stations of the Iran Meteorological
Organization (IRIMO) were obtained from 1990 to 2009. To evaluate the anomaly and temperature
trend in Iran until the end of the 21st century, the data of three models BCC-CSM2-MR, CAMS-CSM1-
0, and MRI-ESM2-0 of CMIP6 models under two scenarios of SSP2.4-5 and SSP5.8-5 were used. We
divided the period into four twenty-year periods, which are the first period (2020-2040), the second
period (2041-2061), the third period (2061-2080), and the fourth period (2081-2100), respectively. To
evaluate the air temperature which is the output of selected CMIP6 models, three statistical measures of
RMSE, NSE and KGE were used. Using the Delta Change Factor (DCF) method, the bias of the models
was corrected. Then, non-parametric Man-Kendall (MK) and Sen’s Slope Estimator tests were used to
analyze trend analysis and trend slope in long-term data series.

The maximum temperature is seen on the northern coast of the Persian Gulf and the Sea of Oman and
the minimum temperature is seen in the northwest following the heights of the Zagros and also in the
north of Iran (Alborz Mountains). The minimum annual temperature of 10.80°C was calculated based
on observed data for the period 1990-2009, and the maximum temperature was 27.90°C on the coasts of
the Oman Sea in southeastern Iran and Khuzestan province on the shores of the Persian Gulf in
southwestern Iran. The intensity of the increase in temperature in Iran in mountainous areas is mainly
due to the increase in the minimum temperature rather than to the maximum one.

Generally, the intensity of the warming in Iran is mostly projected in cold and temperate regions.
There is also a tendency for the temperature to rise further at higher latitudes.

The projected temperature of CMIP6 models based on the SSP2.4-5 and SSP8.5-8 scenarios in Iran
over four 20-year periods from 2020 to 2100 showed that the average slope of the temperature trend in
Iran will reach 0.05°C per year, which shows an increase by a factor of 0.01 throughout Iran. As a
general result, the annual trend of air temperature in Iran, based on observational data and projected
output of CMIP6 models, shows warmer climate conditions for Iran. Temperature anomaly was not
negative in any of the scenarios and periods; whereas positive anomaly is seen throughout the country.
This increase in anomaly can be a major threat to the country's water resources.
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