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Polar Patrol Balloon: I. Balloon System 

Jun NISHIMURA*, Masahiro KODAMA**, Koichiro TSURUDA* 
and Hiroshi FUKUNISHI*** 

Abstract: Because of the importance of the balloon observations in the polar 
region, a project, Polar Patrol Balloon, is proposed in which a balloon will be able 
to float and observe around Antarctica for a month. In this project, the balloons 
are to be launched from some bases in Antarctica where there is no sunrise in the 
winter and no sunset in the summer, and a zero pressure balloon can maintain 
its altitude for one month by dropping a small amount of ballast. 

A study of meteorological feasibility had been made for this project, and it 
was found that a period for the balloon to fly around the pole is about one week 
in the winter and a few weeks in the summer at an altitude of 30 km. The devia­
tion of the trajectory from a circle is smaller in the summer season. A feasibility 
study was also made for power supply, on board memory storing observed data, 
and auto-ballasting system to perform the flight of about one month. The balloon 
will be located by ARGOS systems during the flights. Some merits of possible 
international collaboration for this project are also discussed. 
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Fig. I. Wind system in the altitude range of 0-30 

km in the austral summer. The symbols 

U and V represent the east-west and 

north-south components, respectively. 

The solid and dotted lines represent the 

monthly mean values and deviations in 

unit of m/ s (after BENGTSSON et al., 1982). 
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BENGTSSON et al., 1982). 
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Table 1. Summary of meteorological conditions at the altitude of 30 km 

around the mid-summer and mid-winter in Antarctica and 

predicted trajectories of the polar patrol balloon. 
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Fig. 3. Predicted trajectories of the Polar Patrol Balloon at the altitude of 37 km. 

The trajectories are estimated from the 5 mb northern-hemisphere weather 

maps in the period of July 7-21, 1976 presented by NASA (1978). The 

location of the balloon is shown by tick marks every day and by circles 

every five days. 
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Fig. 4. Predicted trajectories of the Polar Patrol Balloon at the altitude of 23 km 
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(Jssr. AfETEOROL. FUB, 1982). The notation is the same as that in Fig. 3. 
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balloons shown in Fig. 5 (after TWERLE TEAM, 1977). 
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