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Description of the Program

Observational studies, analysis, and understanding of atmospheric and
surface processed in the Arctic are the key problem for the development of
the state-of-the-art climate system model. To advance the comprehensive
observational system, a new project representing the 21 century will be
desired with the target year of International Polar Year (IPY). Arctic
observations have been based on a few number of meteorological stations
along the coast of the Arctic Ocean, floating buoys, and polar orbiting
satellites. Those data are assimilated in to an atmosphere-ocean-ice coupled
model to estimate the geographical distributions of the meteorological
elements. However, the observational system was not sufficient, especially at
the upper troposphere, by a lack of appropriate monitoring system.

The proposed project is to apply the advanced modern technique of the
balloon airship of Stratospheric Platform and Balloon Robot for the continuous



monitoring of the Arctic in parallel with satellite or airplane observation. In the
upper troposphere to the stratosphere, a pronounce polar vortex reside
almost all time with a maximum wind speed of 100 m/s along the polar jet
stream. Nevertheless, the center of the polar vortex is moderately calm with a
lot of sunshine due to the gentle descending motion. Using this environment,
we put a huge balloon airship with wide solar panels into the center of the
polar vortex. The electric power is stored in the airborne fuel battery which
provide sufficient power to chase the core of the polar vortex. Under the
midnight sun from March to September, the balloon airship is supplied by
plenty of solar energy, keep chasing the center of polar vortex, and providing
important observations over the wade area of the Arctic environment.

Since the balloon airship keeps chasing the polar vortex, we may call it
“Vortex Chaser”. Coupled with an accurate numerical weather prediction
model data, the Vortex Chaser can move any location in the Arctic, can avoid
violent weather, and can accomplish safe landing at the control sites on the
land, with possible repeated flights. The proposed project of the Vortex
Chaser would be the state-of-the-art monitoring system in the 21 Century over
the Arctic, which should be a suitable core dream project of the IPY.
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