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SLDR…slanted linear depolarization ratio
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Dendritic layer

Liquid water layer

Riming  collision and accretion of supercooled liquid water onto ice particles

Spherical particle
High density  falling 

fast
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Dendritic layer

Snow flake layer

Aggregation
 Aggregation occurs when several ice particles stick together, forming one 
larger particle

Spherical particle
Low density  falling 

slowly



How to differentiate riming and aggregation?
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Polarizability ratio: measure of the density-weighted axis ratio (Myagkov et al., 2016a, AMT)



How to discriminate the manifold hydrometeor habits in clouds?
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Graupel
Supercooled 
liquid droplets

Dendrite Column Aggregat
e

Rain

Approach:
Characterization of the vertical distribution 
hydrometeor shapes with a SLDR-scanning 
polarimetric cloud radar (MIRA-35 GHz)

Slanted linear 
depolarization ratio 
(SLDR)-cloud radar: 
45° rotation of receiver 
antenna around direction 
of emission [Myagkov et 
al., 2016, AMT]SLDR-mode minimizes wobbling effects of hydrometors 

on the measurements!Cross signal

Co signal



(Myagkov et al, 2016a, AMT)
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ρcx as function of elev angle

Column Dendrite, plate

 Compare observations of elevation angle dependency 
of SLDR and ρcx to the scatt. model simulations to infer 

best-fitting hydrometeor shape



Myagkov et al., 2016a, AMT

Combination of spheroidal scattering model and scanning SLDR cloud radar 
observations
 Retrieval of shape and orientation

All horiz. 
oriented

All horiz. 
orientedin 

electric 
fields

in electric 
fields

randoml
y 
oriented

7

Polarizability Ratio  Shape
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Real case study 
of dendritic 

crystals

Simulation of dendritic crystals
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Modeled SLDR dependency on shape and orientation of particles at 90 and 150 
degrees elevation angle.
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Prolate domain
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Analyze vertical gradients



11

ρ c x

150
°

90°

C
ro

ss
-c

or
re

la
tio

n 
co

ef
fic

ie
nt

Above 4 km height: SLDR 
increase from 90 ° to 150° elev.

Above 4 km height: rhocx 
increase from 90 ° to 150° 
elev.

oblat
eBelow 3-5  km 

height: SLDR 
constant

Below 3.5 km 
height: rhocx 
constant

orBelow 4 km:
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Slow trend from oblate to isometric 
particles  

Strong dendritic layer  

Isometric particles 
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Study in preparation for PROM special issue:
 https://acp.copernicus.org/articles/special_issue1154.html

Title: „Determination of the vertical distribution of particle shape in a 
cloud using a SLDR-mode 35GHz scanning cloud radar”

 Finished. To be submitted by August 2021

VDPS: Vertical Distribution of Particle Shape 

https://acp.copernicus.org/articles/special_issue1154.html

