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Airborne propagation of airborne algae: Distribution dynamics, environmental driving fac-
tors and health risks "
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Abstract: Algae present in aquatic ecosystems have the capacity to enter the atmosphere through the process of bubble bursting at
the water-air interface. Subsequent to this primary entry, the algae can then be disseminated via the process of aerosol transmis-
sion. This process is of critical importance in facilitating algal dispersal, thereby influencing population structures in adjacent water
bodies. However, it should be noted that this process also poses significant health risks due to the increased presence of harmful al-
gal species in the atmosphere. The current state of knowledge regarding airborne algae remains limited, with the majority of extant
research documented in international literature. This review systematically examines the distribution characteristics of airborne al-
gae, encompassing dominant taxa, seasonal fluctuations, and diurnal variation patterns. Moreover, it furnishes a comprehensive o-
verview of the environmental determinants that govern algal survival and atmospheric transport, including temperature, humidity,
and wind speed. A particular emphasis is placed on the health implications that arise from the presence of aerosolized harmful algae
and cyanotoxins. In order to address the existing knowledge gaps, future research should priorities three critical domains: The pri-
mary research question pertains to the dynamics ofcolonization, with the objective of investigating the viability and reproductive po-
tential of airborne algae in atmospheric environments. The second research question pertains to the identification of source-sink dy-
namics, with the aim of tracing emission hotspots and deposition patterns. The third research question focuses on the development
of comprehensive risk assessment frameworks, with the objective of evaluating the long-term health impacts of algal aerosols and es-
tablishing early warning systems. The proposed directions are intended to facilitate a more profound comprehension of the subject
matter, thereby providing a foundation for the development of evidence-based environmental management strategies.
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Tab. 1 The aerosol algae that have been reported in the existing literature since 2011
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Fig. 1 Schematic diagram of the formation process and transmission routes of airborne algae
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