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ABSTRCT

As an ecological barrier in the north of China, Inner Mongolia is
affected by sand and dust weather all year round, especially in the
western part of Inner Mongolia, affected by the Mongolian cyclone,
sandstorms will occur. In order to mitigate the negative effects of dust
storm events, it is critical to understand the spatio-temporal variations of
typical dust storms and the factors that influence them. Firstly, the ground
measurement data and remote sensing data (such as MODIS and
CALIPSO data, etc.) of particulate matter are used for spatial statistical
analysis, we studied the aerosol pollution source and aerosol optical
characteristics of a typical sandstorm event in Inner Mongolia, China in
March 2021, and also used the HYSPLIT model to study the air mass
movement trajectory during the sandstorm, And cluster analysis of the
motion trajectory is carried out. The migration process of dust before
sandstorm 1s analyzed, and the dust source of this sandstorm is
determined. Secondly, the natural geographical environment of the study
area is one of the important reasons for the influence of dust weather.
Therefore, based on the study of typical dust events, the internal reasons
for the influence of dust weather in Inner Mongolia are analyzed. The
occurrence of dust weather is closely related to the characteristics of soil

wind erosion in this region. Therefore, the sensitivity of soil wind erosion



in Inner Mongolia was analyzed by single factor analysis and multiple
factor superposition analysis of wind field intensity, soil drought index,
vegetation coverage and topographic relief amplitude. Finally, the regions
with high comprehensive wind erosion sensitivity in the study area are
determined, and the regions are divided according to the sensitivity level,
and the policy recommendations in line with the actual situation of the
study area are given.

The results show that, first, the concentration of PM;, s and PM,( during
the sandstorm far exceeds the national air quality standard, and the ratio
of PM,s/PM;y does not exceed 0.6, indicating that natural particles
dominate the ambient air. The aerosol optical thickness (AOD) at 550nm
of the dust event center in the study area on March 15, 2021 is between
0.75-1, and the migration process can be seen from the high aerosol value
space location. In addition, due to the correlation between wind speed and
wind direction and aerosol optical thickness, combined with AOD data
and wind speed and direction data from field observation stations, the
wind speed and direction and AOD changes were fitted, and a good
fitting effect was obtained, and the migration process of wind direction
and AOD value was consistent. In 2021, sandstorms in the study area
mainly occurred in the central and western regions of Inner Mongolia.
Some areas of Tongliao and Chifeng were affected by the dust weather.

Hard particulate matter has vertical distribution characteristics in the



atmosphere. According to the total attenuation backscattering coefficient
of CALIPSO at 532 nm, it is found that the main components of
tropospheric aerosol in this region are distributed in the range of 0-12 km,
and the migration of pollutant particles generally occurs at a height of
more than 3km. Therefore, it can be concluded that there is long-distance
transportation before and after the occurrence of sandstorms in Inner
Mongolia. The backward track of 48 hours before the occurrence of
sandstorm simulated by HY SPLIT model and the cluster analysis of the
backward track of 24 hours, it is inferred that the dust source of the
sandstorm was in the Gobi Desert in southern Mongolia and the
Taklimakan Desert in northwest China. Affected by the Mongolian
cyclone and the west wind, the pollutant particles migrated south and
west, affecting Inner Mongolia and most of the surrounding areas in
China. Second, through the investigation of soil wind erosion sensitivity
in the study area, it is found that the western Inner Mongolia is a typical
ecologically fragile area with high wind intensity, low vegetation
coverage, low relief degree and severe land drought, while the
northwestern border and the desert area of Alxa League are the main
ecologically sensitive areas, which are easily affected by bad weather and
become dust sources, thus affecting the surrounding areas. These
conclusions can provide reference and suggestions for reducing

sandstorm disaster and strengthening ecological governance.
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