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Recent Progress and Review on Dust Activity and
Its Environmental Effects

LIU Dongwei', YAO Shunyu', HUANG Shaopu', GUO Yanhong', XU Lishuai’
(1. School of Ecology and Environment, Inner Mongolia University, Hohhot 010021, China;
2. College of Resources and Environment, Shanxi Agricultural University, Jinzhong
030031, China)

Abstract: This study provides a comprehensive review and assessment of dust activity and its envi-
ronmental impacts, examining the sources, emission mechanisms, transport, and deposition processes
of dust, as well as systematically analyzing the effects of dust on the climate and ecosystems. It is found
that arid regions worldwide, particularly in North Africa, the Middle East, and East Asia are the pri-
mary sources of dust. The emission of dust is a complex process influenced by various factors, including
wind strength, vegetation, soil moisture, salt content, and crust formation. However, the impact of salt
content and crust on dust emission still lacks reliable parametrization schemes. Cold fronts and cyclones
are identified as the main meteorological conditions for the occurrence of dust storms. Dust impacts the
climate system by altering radiative forcing and surface albedo, among other factors. Additionally, the
transport of nutrients during dust activity and their contribution to biological productivity are crucial com -
ponents of the global carbon cycle. Furthermore, the study emphasizes the importance of long-term soil
erosion responses to climate change and predicting future dust activity trends, which depend on the
coupled research of climate, biological, and aeolian processes. The application of advanced technologies
such as artificial intelligence, big data, and 4D assimilation is expected to enhance the accuracy and pre-
dictive capabilities of dust models, thereby improving our understanding of the role of dust activity in
global environmental change.

Key words: dust activity; climate change; environmental effect; dust model; carbon cycle



