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Introduction

e Arctic mixed-phase clouds, with liquid and ice in the same volume,
impact ice growth processes.

e X-band polarimetric radar measurements provide information about
ice growth (e.g., ice habit, size, number density).

e Objective: to present mesoscale structure and dominant ice growth
processes in a boundary-layer mixed-phase cloud using X-band
polarimetric radar measurements (X-SAPR at Barrow).
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Case: Shallow boundary- Iayer cloud on 3 May 2013
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Horizontal wind from XSAPR VAD Sounding
(Background HSLR Backscatter) at 05:30 UTC
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Liquid-cloud layers formed in different airmasses by advection.
Former thick liquid-cloud layer: Northwesterly-wind airmass
Latter thick liquid-cloud layer: Northerly-wind airmass
Middle thin liquid-cloud layer: Bottom of Northeasterly-wind airmass

Upper thin liguid-cloud layer: Northeasterly-wind airmass
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XSAPR CAPPI 2013/05/03 03:26:42 UTC
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A: Upper cloud ice particles growing as hexagonal plates or pristine dendrites
seeded and quickly grew as spatial particles by riming and aggregation.

B: Ice particles formed near the thin liquid cloud layer and individually grew as
dendrites by depositional growth.
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C: Upper cloud ice particles individually grew as pristine plate or dendrites
while falling through multiple thin liquid-cloud layers by depositional
growth.

Dendrites were rimed in the low-level thicker liquid layer and
aggregated below the low-level thicker liquid-cloud layer.




A Zh B A ZDR B

1 I 1 1 1 1 l 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1

—_
ol

| KAZR cloud top

—
(-
P

HEIGHT [km]

S B, R

o
o
o L L L

5 10 15 20 0 5 10 15
DISTANCE [km] DISTANCE [km]
—— KAZR cloud top
| | | | - F | | | |
-20-16 -12 -8 -4 0 4 8 -1 0 1 2 3 4 5 6 7
(dBZ) (dB)

X-SAPR echo-top height was lower than KAZR echo top due to low sensitivity.




Comparison of vertical profiles from KAZR and
HH/HV signals of XSAPR

Case study #1: xsaprC1 195402 UTC, 20130506

Traditional Measurement GMAP-TD on dual-pol signal

=
=
o
=
]
jant

10 3 B
Range (km} Range (km}

KAZR " = KAZR
L MARE e | The X-SAPR with the
Lo __________ dvanced _______ __________ ] advanced method makes the
s __________ XSAPR _______________________________ i same Sensitivity as KAZR.
% ) S .......................................... n al_
T gk .......... , f,rf ............... ]
sk ...... ,’J ................... J
_________ L e, _
D 720 D% B |
T 5 » = Figures provided by Dr. Chandrasekar

Reflectivity (dBZ)



Standard deviation vs number of samples @ range =23 km
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Summary

* Mesoscale structure and dominant ice growth
processes in an Arctic boundary-layer mixed-phase
cloud observed by the X-band polarimetric radar:

e Multiple liquid-cloud layers in different airmasses
(northwesterly-, northerly-, and northeasterly-wind layers)

e Depositional growth of dendrites in (multi-layered) thin
(<100 m) liquid-cloud layer

e Riming process in a thick (200 — 250 m) liquid-cloud layer

e Aggregation process below a thick liquid-cloud layer
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