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Abstract

Background and Objective: Concentration and type of atmospheric aerosols are among of the most
important factors affecting the macro and micro structure of clouds and their precipitation.

Method: In this article, the case study has been carried out to investigate the relationship between
atmospheric air pollution, microphysics of cloud and their precipitation over Tehran city. The case
study in this paper (2012/12/06) was performed before the the rainfall that increased AQI index for
particulate matter which made Tehran to be closed for two days. This event was compared with two
similar rainfalls shortly before or after it and it was found out that in the two similar rainfalls the AQI
index had been healthy during the days before precipitation. lon concentrations in the rainwater were
measured by ion-chromatography and microphysics of clouds were studied by MODIS on board Aqua
and Terra satellite.

Findings: The results showed that ions concentration, especially anthropogenic ions (nitrate, nitrite,
chloride and fluoride), in rainwater samples in polluted air was higher than in clear air. Also
particulate pollution reduced the effective radius droplet of the mixed-phase clouds before the rain,
and increased the cloud optical thickness, cloud water path and cloud top pressure and temperature
during the precipitation.

Discussion and Conclusion: The ions in rain water and the cloud microphysics characteristics related
to the concentration of aerosols in the atmosphere. Also, local particle pollutions changed regional
microphysics of cloud

Keywords: Aerosol, Cloud, Precipitation, MODIS.
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Tablel. The mean concentration of different ions that were found in sampled rain waters in Tehran city by Ismail
Sari in Tehran for 1991 and 1997 (ppm).
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Figure 1.The Location of Tehran city.
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Table 2. The properties of selected areas for have investigated quantity of cloud microphysics in this article.
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1- Cloud Effective Radius

2- Cloud Optical Thickness

3- Cloud Water Path

4- Cloud Top Temperature and Pressure
5- Cloud phase

6- Over seeding
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Figure 2.1ons concentrations have obtained for three samples of rainwater (ppm) by ion chromatography system
for Aghdasieh and Mehrabad stations in Tehran.
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Table 3. Values of cloud effective radius, cloud optical thickness, cloud water path, cloud top temperature and
pressure as well as cloud phase in five regions, Aghdasieh, Azad University( Science and Research Branch of
Tehran), Dushan tappeh, geophysic and Mehrabad Airport in Tehran have obtained by MODIS images.
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