
Geophysical Research Abstracts
Vol. 18, EGU2016-3991, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Understanding rapid changes in phase partitioning between cloud liquid
and ice in an Arctic stratiform mixed-phase cloud
Heike Kalesse (1), Gijs de Boer (2,3), Amy Solomon (2,3), Mariko Oue (4), Maike Ahlgrimm (5), Damao Zhang
(6), Matthew Shupe (2,3), Edward Luke (7), and Alain Protat (8)
(1) Leibniz Institute for Tropospheric Research (TROPOS), Leipzig, Germany (kalesse@tropos.de), (2) Cooperative Institute
for Research in Environmental Sciences (CIRES), The University of Colorado, Boulder, CO, USA, (3) NOAA Earth System
Research Laboratory, Boulder, CO, USA, (4) School of Marine and Atmospheric Sciences, Stonybrook University, Stony
Brook, NY, USA, (5) European Centre for Medium-Range Weather Forecasts (ECMWF), Reading, United Kingdom, (6)
University of Wyoming, Department of Atmospheric Science, WY, USA, (7) Brookhaven National Laboratory, Upton, NY,
USA, (8) Bureau of Meteorology, Melbourne, Australia

In the Arctic, a region particularly sensitive to climate change, mixed-phase clouds occur as persistent single or
multiple stratiform layers. For many climate models, the correct partitioning of hydrometeor phase (liquid vs. ice)
remains a challenge. However, this phase partitioning plays an important role for precipitation processes and the
radiation budget. To better understand the partitioning of phase in Arctic clouds, observations using a combination
of surface-based remote sensors are useful.
In this study, the focus is on a persistent low-level single-layer stratiform Arctic mixed-phase cloud observed
during March 11-12, 2013 at the US Department of Energy‘s (DOE) Atmospheric Radiation Measurement (ARM)
North Slope of Alaska (NSA) permanent site in Barrow, Alaska. This case is of particular interest due to two
significant shifts in observed precipitation intensity over a 36 hour period. For the first 12 hours of this case, the
observed liquid portion of the cloud cover featured a stable cloud top height with a gradually descending liquid
cloud base and continuous ice precipitation. Then the ice precipitation intensity significantly decreased. A second
decrease in ice precipitation intensity was observed a few hours later coinciding with the advection of a cirrus over
the site.
Through analysis of the data collected by extensive ground-based remote-sensing and in-situ observing systems as
well as Nested Weather Research and Forecasting (WRF) simulations and ECMWF radiation scheme simulations,
we try to shed light on the processes responsible for these rapid changes in precipitation rates. A variety of
parameters such as the evolution of the internal dynamics and microphysics of the low-level mixed-phase cloud
and the influence of the cirrus cloud are evaluated.


