f between CloudSaI: and |n-5|l: :
S snowfall rates in East Antarctica .; 4 Th

Florentln emonnler1 Jean- Baptlste Madeleme1 Claudio Duran Alarcon2 AleX|s Berne?, Chantal Claud“’* Cyi'j_l'__Ealerme“,
buglyy - Norman Woods, Tristan LEcuyer5 Nlels Souverijnsé, Nicole Vanllp2| and Chrlst he _ R A
: o e Fo AR -ﬁ:&if} i Lo %ﬁ i .

17 ' Laboratoire de Météorologie Dynamique; France | 2 Université Grenoble Alpes, France |3 Ecolé Polytechmque Fédérale de Lausanrle |tzerta
o Norweg|an Meteorolog|cal Institute, Norway | * University EW|sconS|n Mad|son USA | ¢ Universi FLeuven Belgium® ﬂ-. 1.'l-.'-

.ir 'ﬁt‘ _..'l"" 1‘.‘.-' L fl_-l".,l. . h,.' ::f'.l' i ". _|=r1- _i-!I.-' .:.'- --1_IL".':- . Lu-_ -‘?.:_:
: : ._-I.-E._ 2 _:::.r“F - J_m 3148 o _;;-"“ ;);Zr’ _ __@ i "__I:h':--III '.;:_

o APRESS

Motivations.

In the context of global warming, predicting the evolution of the Antarctic ice sheet is a major challenge. Showfall is the principal gain of the ice sheet mass balance and some
field campaigns with in-situ observations were realized to estimate local snow accumulations. However ground-based measurements are sparse and difficult in Antarctica and
the size of this continent does not allow to cover and study the whole distribution, frequency and rate of precipitation.

The A-Train satellite CloudSat and its cloud-profiling radar (CPR) provided the first real opportunity to estimate precipitation at polar continental scale but currently the
uncertainties for snowfall rate range from about 50% up to 175% (Wood, 2011).

— With the aim of assessing CloudSat radar uncertainties over Antarctica, CloudSat tracks passing over Dumont d'Urville and Princess Elizabeth stations were compared
with MRR on a total of 4 recorded snowfall events (fig. 1&2).

Methods.

The CloudSat CPR is a nadir-looking radar, it measures cloud particles
signal backscattered by hydro-meteors. Radar reflectivity profiles are
divided into 150 vertical bins at a resolution of 240m. 2C-SNOW-
PROFILE product (Wood, 2011) retrieves profiles of liquid-equivalent STE——
snowfall rates. The product is based on assumption of snow particle | \\: “3.

size distribution, micro-physical and scattering properties which induce -gh_ %
many uncertainties in the calculation of the relationship between radar
reflectivity and snowfall rate. b
The Micro Rain Radar (MRR) is a vertically profiling radar with a f'
resolution of 100 m per bin ranging from 300 to 3000m. Two MRR are 2030w 3 ‘
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We only considered the measured profiles crossing in a 10 km radius represented by a white disc plane around
the stations.
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" Lf 7000 Based on these 4 precipitation events and from our correlation and statistic studies based on the quantification of the
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E >000 This reassessment of the CloudSat uncertainties over Antarctica gives confidence in the retrieval and justify further
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