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Toward the Understanding of Bacterium Transboundary Dispersion due to KOSA: Sino-Japanese
Collaborative Investigation and Research Network Development

Previous studies confirmed that inter-continentally transported dust (e.g. Asian and African dusts) could bring
airborne bacteria to distant regions. This kind of long-range dispersal of airborne bacteria has been often concerned
for its possible effects on public health and downwind ecosystems. It was also estimated that biological substances
associated with dust might enhance the efficiency of cirrus formation and consequently influence the atmospheric
radiation transfer. However, only a few studies have investigated bacterial cell concentrations associated with dust
and little information on the bacterial viability is available. In this study, the application of LIVE/DEAD BacLight
Bacterial Viability Kits to enumerate viable and non-viable bacterial cells in the air was investigated with laboratory
experiments and its effectiveness in determining the abundance and viability of airborne bacteria at a 1-hour time
resolution was identified. This approach was used to detect airborne bacteria in Kumamoto, Japan, and Beijing,
China.

Results at Kumamoto showed that Asian dust was a substantial source of airborne bacterial cells as well as
mineral particles and was one of the processes for widespread dispersal of airborne bacteria in the atmosphere. The
total bacterial cell concentration when dust appeared increased by one to two orders higher than that in non-dusty air
and was closely correlated with the concentration of dust particles. The ratio of viable bacterial cells to total bacterial
cells (viability) of bacteria in dust was quite smaller than the viability in non-dusty air. Under non-dust conditions,
the arrival of air parcels from the Asian continent also caused increase of airborne bacteria although the increase was
usually smaller than that under dust conditions.

Results at Beijing show that dust arrival also caused remarkable increase of airborne bacteria. The variation of
bacterial concentration in Beijing sometime was very large and it was frequently one to two orders larger than those
at Kumamoto under both dust and non-dust conditions. Rapid increase after precipitation was also observed.

Via these research activities, we have developed a research network including Beijing, the coastal city Qingdao,
and the western coast of Kumamoto for monitoring the transboundary dispersion of bacteria in the atmosphere.




