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Analytic Lidar/Radar Synthesis

[ Bühl, 2015 ]
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Are we looking at the right quantities?
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Flux:

[ Bühl, 2015 ]
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In the field: Investigating aerosol-cloud-dynamics interaction with LACROS

@ Limassol, Cyprus
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Ice crystals…

[ MPG ]



AI ice crystals…

[ Leonardo AI Phoenix Model ]



Ice crystals…

[ ??? ]



How to parameterize cloud particles?

…get a, b, c and d section wise from 
experiments… 

  

[ Bühl, 2015 ]



How to parameterize cloud particles?

[ Bühl, 2015 ]



Cloud particle’s terminal fall velocity

Many different flow characteristics at play!
(laminar, transition, turbulent)

[ Bühl, 2015 ]



How do we measure v
t
?

[ Buehl et al. , 2015 ]



Direct conversion of radar spectra into 
particle size distributions

[ Bühl, 2015 ]
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Toward LIRAS-ICE…



Algorithm flow chart

[ Bühl, 2019 ]

input vector

output vector



Forward simulation of lidar and radar 
measurements

=> Forward modeling and lookup table 
of observables (v

t
, Z, E, …)

[ Bühl, 2019 ]



[ Bühl, 2019 ]

i : Input parameters

n : Normalized extensive parameters

p : Intensive parameters (particle properties)



[ Bühl, 2019 ]

e: Errors of input parameters



[ Bühl, 2019 ]



Forward simulation of lidar and radar 
measurements – equivalence of v

t
 and Z/E

[ Bühl, 2019 ]



Forward simulation of lidar and radar 
measurements

[ Bühl, 2019 ]



PollyXT Lidar aboard FS Polarstern
(MOSAIC campaign)

🡪 Recent Application of LIRAS-ICE

[ Ansmann, 2025 ]
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