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Ka/W-SACR2 polarimetric data

Case: Mixed-phase cloud on November 29, 2015 . o
* Kdp is a good indicator of oblate

e Ka-SACR. . o W-SACR . . e ice particles (dendrites, early
T |1zhh | ﬂs aggregates), especially at W band.
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e Low Zdr values indicate that
spherical particles dominated the
- total reflectivity.

(deg)

Height [km]

N
h

82:%° Inconsistency between Kdp and
4% Zdr suggests mixed different

78-46

=% types of ice partlcles

-52
74-54
-56

(deg/km)
25

2.0
1.5
1.0
0.5
0.0
'l-0.5
-1.0

e T T T T High Zhh
20 -1 ioDlstar?ce from radar [km]0 % 20-20 15 JI(IJDistansce fro rada$r [km]10 2 g ngh de
(SNR>-10 dB) Low Zdr

@ > 9o =

Height [km]

— N
L.

@ » 9O

Height [km]




Ka/W SACR2 and KAZR measurements

Ka/W-SACR2 vV gg*ﬁi? KAZR (zenith pointing) collects
» Doppler velocities (spectra)

I%o X attributed to particle fall speeds.
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Quasi vertical profiles (QVP)
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F1G. 2. Conical volume representing azimuthally averaged
quasi-vertical profiles of radar variables.
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variables at each level from PPI. Vertical profiles of polarimetric variables.



Case study (1): Single ice growth on 12 Mar. 2016
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Case study (2): Mixed ice particles on 29 Nov. 2015
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KAZR observed generating cells and fall streaks in a mixed-phase cloud.
Strong vertical wind shear resulted in mixed different ice particles.
QVP was applied to the northern sector of PPl observations.
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Quasi vertical profiles (QVP)
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Quasi vertical profiles (QVP)
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Summary

Ka/W-SACR2 polarimetric analysis in conjunction with KAZR
Doppler spectra can provide information to identify
precipitating ice particles in Arctic mixed-phase clouds.

Quasi-vertical profiles of polarimetric variables from PPl scans
showed a presence of multiple ice particle types, consistent
with KAZR Doppler spectra profile.

@ Faster-falling particles at ~2.5 km corresponded to low Zdr and
Kdp values, suggesting large, spherical aggregates.

@ Faster-falling particles at ~1.5 km corresponded to low Zdr
with high Zhh, suggesting Iarge, Sﬁherical aggregates. Slower-
falling particles corresponded to high Kdp, suggesting plate-
like crystals.

@ Three particle populations were suggested below 1 km,
consistent with lower phv values. Slower-falling particles
corresponded to decreasing Zdr toward the surface with
keepir?g high Kdp, suggested aggregation process of plate-like
crystals.

@ Higher Zdr decreased toward the surface, suggesting oblate
ice particles (plate like) growing to spatial particles, as falling
speeds increased.



