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Fig. 1 Distribution of global dust belt and major deserts over the world
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Fig. 2 Effective diameter of fresh dust, aged dust, and the Saharan dust layer over the adjacent

eastern Atlantic and vertical distributions of optical properties at 550 nm'
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Fig. 3 Average volume fractions of hematite and goethite in dust from different deserts
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Black and blue points represent the corresponding average Aerosol Optical Depth (AOD) at 443 nm
and Single Scattering Albedo (SSA) for each case of dust from different deserts
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Abstract: As the largest desert in the world, the Sahara Desert emits dust aerosols accounting for 50%~
60% of the global total dust, exerting significant impacts on regional and even global climate, environment, and
ecosystems. Previous studies by scholars both domestically and internationally have found that there are two
primary transport pathways for Saharan dust, westward across the North Atlantic reaching North America, or
northward to the European continent. In recent years, some studies have shown that Saharan dust can also be
transported across the Middle East and Central Asia, undergoing long-distance (nearly 10 000 kilometers) to East
Asia, which is known as the third transport pathway for Saharan dust. Therefore, this paper primarily summarizes
the research progress on the long-range transport characterization of Saharan dust to East Asia and its impacts,
including the physical and chemical properties of Saharan dust, dust emission mechanisms, transport processes,
and climatic and environmental effects. In the future, it is necessary to strengthen the research on the mechanism
of transboundary eastward transportation of Saharan dust under global warming and its climate environment and
ecological effects.
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