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The aim of the present study is to estimate climate change in Iran based on the CMIP6
report, using a satellite data approach and climatic variables (minimum temperature,
maximum temperature, and precipitation) up to the year 2100. The tools employed in this
study include innovative algorithmic methods, coding techniques, and NASA datasets. To
assess and predict the aforementioned climatic variables, the intermediate scenario (SSP2-
4.5) and the worst-case scenario (SSP5-8.5) of the Canadian CanESMS5 model, which is
based on greenhouse gas emissions (Shared Socioeconomic Pathways), were used.
Additionally, for a better analysis, evaluation, and comparison of future climate changes in
Iran, the 80-year study period was divided into two periods: the near future (2021-2060)
and the far future (2061-2100). The results showed that for the first 40-year period (2021—
2060), based on the SSP2-4.5 scenario, the changes in climatic variables, minimum
temperature of 1.91 °C, maximum temperature of 1.41 °C, and maximum precipitation of
15.22 mm, were predicted. Moreover, for the second 40-year period (2061-2100), based on
the SSP2-4.5 scenario, the changes in climatic variables, minimum temperature of 1.71 °C,
maximum temperature of 1.17°C, and maximum precipitation of 22.25 mm, were
predicted. Based on the findings obtained from CMIP6 and using the SSP2-4.5 and SSP5-
8.5 scenarios in predicting climatic variables, the results indicated that the minimum and
maximum temperatures exhibited an increasing trend, and this increase will be greater in
the SSP5-8.5 scenario compared to the SSP2-4.5 scenario. Additionally, the results showed
that the amount of precipitation based on the SSP2-4.5 scenario in the near future period
will be lower than in the far future period, and the amount of precipitation in the SSP5-8.5
scenario will have a decreasing trend compared to the SSP2-4.5 scenario.
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Extended Abstract

Introduction

The most important natural factors that can contribute to climate change are: changes in the earth's rotation
components such as axial dance, precessional motion that occurs over long periods of time, changes in the
amount of solar activity such as changes in solar panels that the amount of solar energy received in It adjusts the
surface of the earth, which takes place over decades or years, changes and fluctuations such as Enso, Nao, etc.,
which result from the action and reactions between the atmosphere and the ocean, which are on a scale of several
years or decades, volcanic explosions which can change the amount of energy received from the sun quickly and
during a period of one or two years (Cicerone and Nurse, 2014: 11; Farajzadeh and Ghasemifar, 2018: 25-26).
Human factors affecting climate change can be seen especially after the industrial revolution, as a result of which
the amount of greenhouse gas emissions has increased greatly, and these factors have caused an increase in the
temperature of the earth. In this context, the amount of carbon dioxide in the atmosphere was 280 ppm in the
pre-industrial era, which reached 345 ppm in 1990 and 376 ppm in 1999 (IPCC-TGICA, 2007: 18; Farajzadeh
and Ghasemifar, 2018: 26).

Materials and Methods

The present research is within the framework of the research and study of estimating and predicting the future
climate change of Iran in the spatial scale of the country, located in the southwest of Asia and the Middle East
with an area of 1648195 square kilometers in the geographical coordinates of 25° to 40° north latitude and 44° to
63° longitude. eastern became operational in the period of 80 years (2021-2100). In the above thematic,
geographical and temporal framework, to investigate the amount of climatic elements effective in climate change
(maximum temperature, minimum temperature and precipitation) by using the valid Canadian CanESM5 model
based on intermediate (SSP2_4.5) and very worst-case (SSP5_8.5) scenarios. An innovative approach was used
to estimate Iran's future climate prospects by using remote sensing data from the National Aeronautics and Space
Administration (NASA).

Results

The current research in the country's spatial, temporal and spatial section in the 80-year period between 2021
and 2100; To the study of Iran's climate change based on the CMIP6 report based on the emission of greenhouse
gases with the approach of satellite data, forecasting and comparison of climatic elements (maximum
temperature, minimum temperature and precipitation) using the statistical data and remote sensing of the
National Aeronautics and Space Administration of America (NASA) based on intermediate scenarios SSP2 4.5
(according to the mentioned scenario, greenhouse gas emissions will be moderate and the amount of CO, will be
in its current form until 2050, then it will decrease, but will not reach zero until 2100) and the very worst-case
scenario SSP5_8.5 ( Based on the mentioned scenario, the emission of greenhouse gases will be very high and
the amount of CO; will triple by 2075) the CanESMS5 model was used for the first forty-year period (2021-2060)
and the second forty-year period (2061-2100), reviews and evaluations were accompanied by several findings
that were mentioned in previous discussions. Parts of the main findings of the research can be presented in
several axes, which are: The results obtained from the analysis and investigation of climate change in the
country, in the first 40-year period (2021-2060) based on the intermediate scenario (SSP2-4.5) for predicting the
minimum and maximum temperature and precipitation climatic elements, show that: the maximum The possible
value of the climatic elements of the minimum temperature with a value of 13.24 °C, the maximum, maximum
temperature with a value of 50.45 °C and the maximum climatic parameter of precipitation with a value of 15.22
with the unit of mm They were predicted for the future years studied in the first 40-year period. The results
obtained
from the very worst-case scenario (SSP5-8.5) indicate that: the maximum possible value of the climatic elements
is the minimum temperature with 13.38 °C, the maximum temperature with 50.93 °C and the highest the amount
of precipitation as one of the studied climate elements with the value of 10.81 mm could be predicted for the
next years of the research in the first 40 years period.

Conclusion

The findings obtained from the study and evaluation of Iran's climate change in predicting the minimum and
maximum temperature and precipitation climatic elements based on the CanESMS5 model and the intermediate
scenario (SSP2_4.5) in the second 40-year period in the time period (2061-2100) indicate that the maximum
possible value of the climatic elements is the minimum temperature with 16.19 °C, the maximum value of the
temperature with 53.64 °C, and for the climatic parameter of precipitation, the maximum possible value is 22.25
mm in the second period of 40 years. The study was obtained for the years under review. If the results obtained
from the very worst-case scenario (SSP5-8.5) for the climatic elements of minimum and maximum temperature
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and precipitation indicate that: the maximum possible value obtained from the climatic elements of the minimum
temperature with 20.97 °C, the maximum temperature with 57.46 °C and the maximum possible value of the
precipitation climatic parameter with 9.63 mm were predicted for the next years studied in the second period of
40 years based on the mentioned scenario and model.
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