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Abstract: In May 2019, a strong sandstorm appeared in northern China, lasting for a long time and influcing
large-scale areas. The optical properties, vertical distribution and the transmission of the dust aerosols are analyzed
using the data from the Cloud-Aerosol Lidar with Orthogonal Polarization (CALIOP) and the ground-based lidar
(Asian Dust and aerosol lidar observation NETwork, AD-NET). At the same time, the track of this dust process is
validated by the hourly data from the China Meteorological Data Service Center and the HYbird Single Particle
Lagrangian Integrated Trajectory (HYSPLIT) model, the influence on air quality by the air-quality data from the
PRC State Environmental Protection Administration. In addition, ERA-interim reanalysis data are used to analyze
the causes of the dust weather. The results show that: (1) The sand-storm process can chiefly be divided into two
stages, the first stage is from May 10" to 12" and from 13 to 16 is the second. (2) The dust aerosols exist at a
high altitude of 5-10km in the Pacific region, and the depolarization ratio and the color ratio of dust are 0.14 and
1.29 individually. (3) After the comprehensive analysis of the data from the spaceborne and ground-based lidar, it
was found that the dust was transmitted to Jeju in South Korea and Fukuoka in Japan, and the dust aerosol
contributions are 39.25%, 35.43% respectively. (4) The comparison of the attenuation backscattering coefficients
and the apparent ratio from the ground-based from AD-NET (the Asian Dust and aerosol lidar observation
NETwork ) data and the corresponding CALIOP spaceborne lidar data show similar trends. (5) During the dust
process, the concentration of particulate matter increased significantly. On May 12%, the mean values of PM25 and
PMao were quite high in Gansu province, which reached 7 times and 12 times respectively of the national
first-level standard, and on May 14™ . And the ratio of PMio and PM25 reach above 6 in many places in Gansu
and Xinjiang province. (6) Due to the low trough in the west of Inner Mongolia deepens and extends to east, and
the South Asia High move steadily southward, bring the cold air southward. On May 14™", the instability

stratification strengthened, leading to the outbreak of dust weather.
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Fig.1 Vertical distributions of the 532nm total attenuation backscatter coefficient (column 1), volume
depolarization ratio (column 2), and color ratio (column 3) from CALIOP on May 10" (A), May 12" to 16" in
2019 (B)-(F). (Black line shows the surface elevation, and the areas in the black rectangles from top to bottom in
each column are Hami, Dunhuang and the central Qinghai Province, western Inner Mongolia and northern Gansu
Province, Xinjiang Province, northern Gansu Province and eastern Qinghai Province, central Inner Mongolia,

northeast China, and the Pacific Ocean respectively)
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Fig.3 Tracks of CALIPSO satellite passing over the Nagasaki ground-based lidar stations in Japan.
(The star represents the Nagasaki station, and the filled circle shows the nearest station in Korea to Nagasaki)
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Fig.4 Comparison of the attenuated backscatter coefficient (C) and the apparent scattering ratio (D) between
CALIOP and the ground-based lidar in Nagasaki on May 14™ 2019
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Fig.5 Vertical distributions of the attenuated backscatter coefficient at 532nm (A), the attenuation coefficient at
1064nm (B), the volume depolarization ratio at 532nm (C), the dust extinction coefficient (D), the sphere
extinction coefficient (E) at the Nagasaki station in Japan (left) and Jeju station in Korea (right)

(The altitudes of Nagasaki station and Jeju station are 0.206km and 0.035km respectively )
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