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Observations point of view: Multi-platform multi-instrumented 
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BACIS – Experimental approach 
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Profile of Cloud, aerosol 
Not possible in other in-situ 
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Deployment of Balloon payload 

(a) Balloon payload with COBALD, CPS 
(b) and (c) Pre-launch preparations at the launch field 
(d)   Payload ready for launch 

(c) 
(d) 



COBALD (balloon) Sonde 

• Developed at ETH, Zurich to know ice-cloud process 
 

• Backscatter ratio, BSR = 
𝛽𝑡

𝛽𝑚
   

 
• Contribution other than molecular is BSR-1. 

 

• Color Index, CI = 
𝐵𝑆𝑅 940 −1

𝐵𝑆𝑅 450 −1
 



Cloud Particle Sensor (balloon) Sonde 

• Commercially available with Meisei Electric, Japan. 
• Developed to detect cloud particle and phase. 
• Works with balloon ascent/descent   

Fujiwara et al., 2012 



Combined data from COBALD and CPS 

Ice cloud 

Super cooled liquid 

Liquid cloud 

Non-spherical particle 
Or aerosol  

• Identification of aerosol, cloud in a profile is primary to aerosol-cloud interaction 

Degree Of Polarization 

Below cloud humidity/aerosol 



A Scheme to look for aerosol, liquid cloud layers in balloon data 

#/s >10 
#/cc > 10-3 

DOP > 0.6 
RH > 95% 
T > 0 
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Aerosol-Cloud Interaction Index 

Based on the empirical relation given by Feingold 

No need to constrain LWP for activation process 

For more details ….. 
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Way Forward 
 

 
• Ground-based remote sensing (multi-instrumental set-up) for ‘aerosol-invigoration of cloud’ 
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