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Fig. (2): CO pollution map in the a) spring, b) summer, c) fall and d) winter
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Fig. (4): CH4 pollution map in the a) spring, b) summer, c) fall and d) winter
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Fig. (8): Annual graph of NO2 changes in Tehran
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Seasonal monitoring and analysis of air pollution in Iran using
Sentinel satellite images in Google Earth Engine

Abstract

Today, air pollution has become a serious problem in human societies. In Iran, the amount of
annual pollution is increasing. One of the appropriate methods for better management in
dealing with this destructive environmental phenomenon is to monitor and investigate the
pollution trend using modern technologies, including satellite images. The purpose of this study
is to produce a seasonal map and investigate the trends of pollution carbon monoxide (CO),
nitrogen dioxide (NO2), methane (CH4) and sulfur dioxide (SO2). The research innovation is
the use of high-resolution satellite images and modeling in Google Earth Engine for accurate
seasonal and annual pollution analysis. The study area for producing a pollution map is Iran in
Southwest Asia. Using the Google Earth Engine system, the images related to each pollution
in the year 2023 have been extracted. By creating a model and using special bands, the seasonal
pollution map of Iran is produced. In the following, a point in the city of Tehran was considered
to analyze the pollution trend. By creating a function in Google Earth Engine, the graph of
2023 related to CO, NO2, CHa, and SO> pollutants is drawn. The results of these two parts show
that the amount of pollution in winter is higher than in other seasons. Some areas, especially
on the coasts of the Persian Gulf and the Caspian Sea, are dangerous in terms of the presence
of CO in all 4 seasons of the year. NO> reporting is hazardous in metropolitan areas throughout
the year. CH4 maps are almost neutral. On the other hand, partial SO, and NO> are seen more
in industrial and densely populated areas. The graphs also show that the trend of CO, NO2, and
SO:2 pollution increases drastically in the second half of the year. Finally, remote sensing can
examine pollution on a wide scale and provide organizations with useful information for
planning.

Keywords: Pollution, remote sensing, Google Earth Engine, satellite images



