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Our research objective is to advance the understanding of Arctic mixed-phase clouds through remote sensing observations and multi-scale dynamical and microphysical modeling. In this poster we present three

recent studies in our group to reach this objective: rada ' vad ria bles at OIiktOk POi nt, AK

1. Simulations of a single-layered mixed-phase cloud to examine the response of the supercooled liquid cloud to ice precipitation falling into it from above
2. A modelling study to understand the formation mechanism of the lower level cloud in an observed case of multi-layered mixed-phase clouds Motivation ARM-KaSACR RHI — 08 November 2016 12:30 UTC

3. Comparisons of bin microphysical model output with radar observations via a radar forward simulator to evaluate the impacts of vapor depositional growth on the polarimetric radar variables * How do the polarimetric radar variables evolve as b) Zor _
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 Focus on cases where ice growth is dominated by
vapor deposition.
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Large eddy simulation of Arctic multi-layered mixed-phase stratocumulus clouds " and improve comparisons with the radar
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Objective L
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Examine the formation of Arctic multi-layered mixed-phase stratocumulus clouds with Model Setup —= Fig. 7. Images of simulated a) Z,,, b) Z, ) Ky and d) p,,, from : : L :
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large eddy simulation (LES) in the Weather Research and Forecasting (WRF) model. WRF V3.6.1 : - P a one-hour simulation of vapor deposition using the bin conditions and the flow field
Simulation time: 18:00 UTC 1 May 2013 — 00:00 UTC 3 May 2013. convective line with boundary layer clouds topped by a model. Contours of temperature are indicated by the green '
Case Study Period - Initial conditions: NCEP FNL combined with ERA-interim. temperature inversion at 1500 m and one weak convective dashed lines and are labeled as indicated.

Horizontal resolution: 4 nested domains with 25 km, 5 km, 1 km, and 0.2 km resolution. line with cloud tops at 1200 m and with a second lower
Vertical resolution: 130 levels with 33-m resolution within the boundary layer.
The 1-km and 0.2-km resolution domains are LES domains.

On 2 May 2013 a weak surface trough extended from the north towards Barrow, Alaska,
with Arctic multi-layered mixed-phase stratocumulus occurring from 05:00 UTC to layer of clouds around 400 - 600 m.

10:00 UTC on this day.
Entrainment at the top of the boundary layer caused
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Fig. 4. Height versus time cross sections of (a) HSRL backscattering, (b) HSRL
depolarization ratio, and (c) KAZR reflectivity on 2 May 2013.




