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Abstract

With the deterioration of the atmospheric environment, more and more researchers have studied
aerosols. Aerosol optical thickness (AOT) or aerosol optical depth (AOD) is the rate of penetration of
electromagnetic waves on vertical columns of the unit cross-section, which can be used to indicate
the degree of turbidity in the air. Using MODIS aerosol product data, this paper analyzes the
space-time distribution characteristics of aerosol optical thickness in Inner Mongolia from 2017 to
2020, and then combines NOAA meteorological data to further analyze the response of aerosol opti-
cal thickness to meteorological factors, so as to learn the following conclusions: 1) In the spatial dis-
tribution: The high value of aerosol optical thickness is distributed in Xing’an League, Tongliao, Chi-
feng East and Alashan, Ordos and other western regions, Inner Mongolia east and west ends, north
latitude 47 degrees south. The main reason is that the desert in this area is more far from the ocean,
full of dry lakes, lost wetlands and degraded vegetation, surrounded by mountains, with reduced
biodiversity, year-round drought and less rainfall; The low values is in the central region of Bayan-
gar to Xilin Guolemen and the high-latitude Hulun Buir region. The main reason is that in this area,
there is more rainfall and grassland, and human activities are less than other cities, and high vegeta-
tion cover and biodiversity lead to less air pollution. 2) In the time distribution: aerosol optical
thickness is mainly distributed in March, April, May and June. The main reasons are sandstorm sea-
son, vegetation yellowing period leading to high pollution levels; The low values are mainly distri-
buted in August, September and October, and the main reason is the vegetation growth period, high
coverage and good air quality. 3) Response to meteorological factors: Wind speed has the highest ef-
fect on aerosol optical thickness, significantly positive correlation, that is, the higher the wind speed,
the higher the aerosol optical thickness. There is a weak correlation between precipitation and
aerosol optical thickness, that is, the greater the precipitation, the higher the aerosol optical thick-
ness. There is a significant negative correlation between relative humidity and aerosol. The higher
the air humidity is, the better the air quality is, so the value of aerosol optical thickness is lower.
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Figure 1. Technology roadmap
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Figure 2. Overview map of Inner Mongolia Autonomous Region
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Figure 3. Spatial map of the annual average of AOD in Inner Mongolia 2017~2020
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Figure 5. Month-to-month change in the average AOD value in Inner Mongolia 2017~2020
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Figure 6. Correlation between AOD values and precipitation in Inner Mongolia 2017~2020
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