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1. STORY OF THE PROJECT

. Sea level rise : the importance of the Antarctic ice sheet mass balance

. Antarctic surface mass balance not well constrained : scarcity of observations and challenges of regional climate modeling

. Large uncertainty on the contribution of drifting/blowing snow events on
. Challenges of their representation in climate modeling

2. THE INSTRUMENTS

« A cloud- precipitation observatory has been set up on the roof of the
Belgian Princess Elisabeth station, located in East Antarctica (72° South,
239 East, 1380 m asl)
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Since 2009, the robust set of instruments delivers ground-based remote
sensing data :

- cellometer: backscatter profiles to detect cloud base heights and top of
the drifting snow layers

- micro-rain radar: snowfall rates
- pyrometer : cloud base temperature profiles

- automatic weather station: the near-surface air temperature, wind speed
and direction, relative humidity with respect to ice, atmospheric surface
pressure and broadband radiative fluxes (in- and outgoing short and
longwave radiative fluxes) as well as snow temperatures at various depths
and snow height changes

- webcam and its spotlight to monitor the instruments

A snowflake video imager was installed during the 2015-2016 summer
campaign and gives information about particles size distribution, fall speed
and precipitation rates. & |

4. WHAT ABOUT COSMO?

 Use the observations to tune the model at
1 km resolution, nested in the 12 km-run
over the whole continent

« Test the ability to reproduce blowing
snow conditions and blowing snow
events

- Implementation of blowing snow in
CCLM2

- Evaluate surface roughness and albedo
changes

5. OBSERVED HIGH WINDSPEED FREQUE
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surface mass balance: relocation of snhow (accumulation or erosion) and drifting snow sublimation

3. CASES OF BLOWING/DRIFTING SNOW
DETECTION
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The ceilometer attenuated backscatter profiles (910nm) permits to detect clear-sky

blowing snow events :

« if the backscatter profile decreases from the ground upwards

 In the absence of clouds and precipitations

 increase in windspeed (above 4m.s1) and variations in the pyrometer profile can
support these observations, as well as webcam images

e 1 6. NEXT STEPS TO BE
N — TAKEN:

C“T“:ic Routine to robustly detect blowing
' MalldRieR Princess SnOW events
| Elisabeth : -
~ T - Run the model over Princess Elisabeth
Elirndinaialyiss and assess the performance of the
snowdrift model regarding blowing snow events
B ) representation
T | - Tuning based on test cases of days to
| Snowdrift weeks
surface roughness

, , * Longer run for 2 to 3 years (when
Lidar satellite - -
NCY r’ measurements are available during

measurements i} _ b
the 2010-2015 period) and statistical
comparison will be performed

Blue ice areas
Albedo variation

- Main trigger of blowing snow, together with surface topography and fresh snow availability
- Basic comparison to model performance possible
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