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Challenge of balloon observation of marine atmosphere across the East China Sea and the Sea of Japan
Summary: Due to the increasing emission of anthropogenic pollutants and natural dust, the long range transport of air
pollutants from the Asian continent to Japanese island caused public concerns in recent years. It has been reported, from
the comparisons of results obtained in the continent and Japan, that aerosol particles such as Asian dust experienced
significant changes due to surface reactions or coagulation with sea salt or other pollutants, the result of which is that dust
particles arriving Japan showed very different natures from those in the continental atmosphere. However, the changing
processes of the particles have not been elucidated and there have been no observations tracing particles from the
continent to Japan so far. In this study, we launched a free balloon system at the coastal site of China. Beside the
instruments and the major balloon in large size, we applied another two supplementary balloons in small size. When the
balloon system ascended to a given altitude, we cut off the supplementary balloons and tried to decrease the aloft to let the
balloon system flying horizontally. As the system flying, the on-board system observed aerosol particle concentrations
and meteorological conditions and the results were sent to the ground via radio signals. Three surface stations to receive
the signals were set at the coastal area of China, Incheon and Kwangchou of Korea, and Fukuoka and Kanazawa of Japan,
respectively.

The system was launched on May 1, 2007. The supplementary balloons were cut off at the altitudes 7 km and 10 km,
however, the ascending did not stop and the balloon gradually ascended. Finally the ascending stopped at about 27 km
and then the balloon fly horizontally. Unfortunately, 27 km was the limit altitude that the balloon could endure and it burst
about 25 minutes of horizontal flying (6 hour and 45 minutes after launching), where was about 320 km east of the
launching site and just before the radio signal could be received by Korea surface station. Although the balloon system
failed in flying to Korea, the vertical profiles of aerosol particles from surface to about 27 km with very high vertical
resolution at coastal area of China were obtained for the first time. It shows that the layered structure of aerosol particles
in vertical direction could be up to middle stratosphere, suggesting the complexity of aerosol particle distributions in the
atmosphere is substantially beyond our current knowledge.

Tow potential reasons are attributed to the balloon system not flying into the range of Korea surface station. One is the
surface bad weather. For the safe of the balloon, the ascending velocity was set a little larger. Another was the weak
westerly in the free troposphere, where the balloon flied eastward much slower than what we expected.

This observation was introduced at several international conferences and has been paid a lot attention. With the
experience of this observation, we will continue to try to fly a balloon system from China coast to Japanese island in the
near future.




