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Multi-wavelength Doppler Spectra 
 

A new avenue to explore cloud microphysics? 



Microphysical Models 
 

• Depositional Growth 
• Aggregation 
• Riming 
• …. 

=> our best theoretical 
understanding/implementation of 

processes 

Forward operator (radar) 
• Full Doppler Spectrum 
• Multi-frequency 
• Polarization (spectral !) 

 

Focused Observations 
Identify specific processes in 

observational datasets 
• Aggregation 
• Riming 
• Melting snow 
• …. 

=> our best we can do with 
current radar technology 

Physical 
understanding of 
abs./scattering 

properties (some 
better, some worse) 

Microphysical 
Fingerprint 

Multi-Doppler 
Fingerprint 



Lidar Backscatter: 
 
Clear Indicator of  
2 liquid water layers 

KaZR@NSA: Ze 

Cloud 
droplets 

Ice and 
snow 

Rimed 

Doppler vel. 

Example for observational fingerprints: Riming 





 Today‘s cloud radar technology SHOWS signatures of microphysics 
 How much information can we extract? 
 How can we ensure to look at processes and not advection? 

 

 How can we identify observations clearly related to a specific process 
(riming, aggregation, breakup, …) 

 What model studies do we need to represent these processes in the 
model world (1D-bin model enough, LES, others?) 
 





Ze – Ka band Ze – W band 

„Standard“ DWR 

Non-precipitating thick ice cloud at NSA 

DWR indicates larger 
characteristic size, 
but do we really see 
aggregates? 



NSA - WSACR NSA - KaZR 

Slower 
falling ice 

Faster 
falling 
aggregates 

Slower 
falling ice 

Faster 
falling 
aggregates 



NSA - WSACR NSA - KaZR 

Slower 
falling ice 

Faster 
falling 
aggregates 

Slower 
falling ice 

Faster 
falling 
aggregates 
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