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Ground-based and satellite observations have long hinted at the existence of optically thick Polar Stratospheric Impact on downstream Type | PSC Formation
Clouds (PSCs), even if the available litterature is sparse and optical depth values hard to come by. Here a Type 11

PSC is observed from spaceborne lidar, with visible optical depth up to 0.8. Comparisons with multiple temperature
fields, including reanalyses and results from mesoscale simulations, suggest that intense small-scale temperature
fluctuations due to gravity waves play an important role in its formation; while nearby observations show this GW
PSC could trigger heterogeneous nucleation processes and Type I PSC formation further down the polar vortex. The
geographic distribution and microphysical properties of visible PSCs are explored over Antarctica south of 60°S 10°
during the 2006 and 2007 austral winters.

June 27th 2006 PSC Case I

Inspection of nearby CALIPSO orbits reveals the presence of an optically thin, low-backscatter, non-
depolarizing (& < 0.2) PSC downstream with respect to polar vortex winds (eastward orbit). Such optical
properties suggest this cloud is NAT or LTA-based (Type I). By contrast, no PSC appears in upstream
observations from the westward CALIPSO orbit.
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CALIOP observations compared with 7 temperature fields:

GEOS-4, GEOS-5, NCEP, ECMWEF + 3 mesoscale model simulations
* GMADO fields provided in CALIOP L1 data files: -

GEOS-4 (L1 v.1), and GEOS-5 (L1 v.2)
* NCEP fields at 2.5° and 17 levels, 1000 to 10 hPa.
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Temperature fields were extracted from large-scale
global models and reanalyses, and from the results of 3
WREF v.2.2 simulations using a 100x100 grid at 20 km
resolution centered on the Antarctic Peninsula with 120
vertical levels and a 5 km damping layer right below
the top of the simulated atmosphere.
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Assuming the temperatures obta}ned Wlth WRE3 are the m0.st realistic (based on the correlatlf)n between PSC _ , ratios, all of which strongly suggest they are
shape and temperature), comparison with CALIOP observations suggests that: 1) low-resolution reanalyses (2.5° , ; ice-based (e.g. Massoli et al. 2006)

NCEP, GMAO) are not able to represent the cold temperatures created by orographic waves, leading to an 00 18 00"

overestimation of the PSC temperature; 2) fine-resolution analyses from ECMWEF can partly reproduce the

intensity of temperature variations due to orographic waves but still cannot provide the resolution required for It is not clear yet if all visible PSCs detected during the 2006 and 2007 austral summers are due to gravity
comparisons with CALIOP observations, leading to dispersion in the PSC temperature distribution; 3) mesoscale waves, but since their geographic concentration and microphysical properties (from depolarization and lidar
simulations are able to reproduce the intensity and the generic features of temperature variations due to ratios) appear very similar to the case study the conditions which initiated the formation of the June 27w, 2006
orographic waves, but 4) in order for the model to place the temperature variations with enough vertical and PSC could also apply.

zonal accuracy to make the comparison with CALIOP meaningful, it has to be allowed a high ceiling. At least Since formation mechanisms for ice act on much smaller time scales than for NAT or STS, Type I PSCs

for PSCs similar to the case study, comparisons of CALIOP cloud detections with lower-accuracy temperature generated in short-lived gravity-wave temperature fluctuations could potentially be triggers for Type II PSC
fields can underestimate PSC temperatures by 10K depending on wind speed and gravity wave intensity. formation. Such clouds would then be able to persist after the dissipation of the Gravity Wave, at warmer

temperatures able to sustain NAT and STS particles but not ice.



