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Why Balloons for Planetary 
Atmospheres? 

 
1. Telluric Interference 
2. Timescale of Deployment 
3. Length of Observation 
4. Observation Strategy 



Telluric Interference 

Absorption, emission, and scattering in 
Earth’s atmosphere is a hindrance to major 
planetary atmosphere observation goals: 

• Composition/Structure 
• Dynamics 
• Surface (atmospheric windows) 

 

Hibbits et al., 2011 





Timescale of Deployment 
 
 
Atmospheres don’t follow space mission 
schedules. 
 
Rapid deployment capabilities are advantageous 
for dynamic atmospheres. 
 
Rallying amateur astronomers using Facebook is 
powerful, but observations still suffer from 
Earth’s atmospheric interference. 
 
 



Length of Observation 

• Long-term, continuous 
monitoring from ground is rare. 

• Spacecraft observe continuously, 
but not typically at the same 
location. 

• Must piece together dynamic 
evolution using snapshots. 

• Observational frequency may 
not match frequency of 
observed phenomena. 

Where did these clouds come from? 
How long have they been here? 
How are they changing? 
 





Observation Strategy 

• Orbiting spacecraft generally do not provide 
synoptic observations over the disk. 

• Observational aliasing can be significant. 
• Synoptic (same time) observations are a 

foundation of terrestrial meteorology. 



Pseudo-Synoptic Maps from Orbit 

• Constructed from strips of orbital images from 
approximately the same local time. 

• Significant aliasing of phenomena at 
harmonics of orbital period. 

• These problems are eliminated by balloon 
observation. 
 

 



3 Sols of Pseudo-Synoptic Images of Mars 
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