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Coordinated Upper-troposphere-to-stratosphere Balloon Experiment in Biak (CUBE/Biak; Hasebe et al. 
2018) is a collaborative endeavor of the Cryogenic Air Sampling group, the Soundings of Ozone and Water in 
the Equatorial Region group, and the National Institute of Aeronautics and Space of the Republic of Indonesia 
(LAPAN) to investigate the physical and chemical transformation of air during its slow ascent in the Tropical 
Tropopause Layer (TTL) and the lower stratosphere (LS). Protected by the subtropical mixing barrier, air parcels 
inside the “tropical pipe” retain their identity during the ascent. However, the difference between the ascent 
rates estimated from mean age of air and water vapor tape recorder suggests the effect of mixing through the 
long tail in unobservable age spectra. The understanding of transformation of stratospheric air parcels induced 
by irreversible mixing will contribute to resolve the conflicting view of the long-term changes of the Brewer-
Dobson circulation diagnosed from simulations of chemistry climate models and clock tracer observations 
(Engel et al. 2009). The first results from CUBE/Biak are published by Toyoda et al. (2018) on N2O isotopocules 
and by Sugawara et al. (2018) on mean age of air and gravitational separation. In the present study, analyses are 
extended to investigate the processes responsible for modulating the independent ascent rate signals in the 
tropical LS using a single meteorological dataset and to compare them with CUBE/Biak observations. 
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