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Abstract: In the near-coastal regions of Antarctica, a significant fraction of the solid precipitation is removed again through sublimation, either directly from the surface or from drifting snow
particles. Meteorological observations from an Automatic Weather Station (AWS 16) near the Belgian research station Princess Elisabeth in Dronning Maud Land, East-Antarctica, are used to study
surface and snowdrift sublimation and to assess their impacts on both the surface mass balance and the surface energy balance. From February 2009 to September 2010, surface sublimation was
found to remove 3% of the annual solid precipitation. Vertically-integrated snowdrift sublimation was estimated using three different ‘state-of-the-art” parameterisations: on average, this process was
responsible for ablating 4% of all solid precipitation at AWS 16. Application of SNOWSTORM, an atmospheric surface layer/snowdrift model, confirms that the three snowdrift sublimation
parameterisations succeed in predicting snowdrift sublimation amounts. A detailed process study and investigation of the near-surface meteorological conditions are conducted to explain these
anomalously low sublimation values at AWS 16.

components at the Belgian Antarctic station
Princess Elisabeth (fig.1, 3) was done using
meteorological observations gathered there
since February 2009 (fig.2) and following the
method developed by Van Den Broeke and
colleagues (2004). The core of this SMB model
builds on the findings from Monin-Obukhov

(Bintanja, 2000a) is applied as a benchmark for
testing the three snowdrift sublimation

surface and snowdrift sublimation removed a
mass equivalent to 5 mm w.e. yr, respectively
8 mm w.e. yr! at Princess Elisabeth (fig.5a,c).

The three parameterisations withstand testing ol
by SNOWSTORM (fig.5c¢).
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Considered together, surface and snowdrift
sublimation have a significant impact on the
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surface and snowdrift sublimation are
anomalously low (fig.5b,d). Factor 3-4! Why?

parameterisations and for process study.
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Figure 4: Monthly mean latent heat flux at AWS 5, 6, 9 and 16.
from simulations with a SEB model.
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Figure 5: cumulative mass fluxes at AWS 16 (left column) compared to AWS 5,
6 and 9 (right column). Top to bottom: cumulative surface sublimation SU,,
cumulative snowdrift sublimation SU 4, and cumulative mass balance SMB.

Figure 2: AWS 16 sensors. Figure 3: ‘Mini’ snowdrift event at

Princess Elisabeth.

Explaining low surface sublimation: sensitivity analysis

Surface sublimation predominantly depends

Explaining low snow drift sublimation: near-surface meteorology
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Figure 7: Snowdrift sublimation theoretical sensitivity

Figure 9: surface temperature versus wind speed, with
colours representing wind direction. Inset: dominant
wind directions with the contribution of each wind
speed class to a given direction.

dependencies. (fig.7a-d).
However, the sensitivity analysis cannot
explain anomalously low snowdrift
sublimation at AWS 16.

experiment with situation of each station: (a) B98; (b)
RO1; (c) DYO1; (d) SNOWSTORM. Assumed: u=20 m s™.

Conclusion: Orographic shielding from strong, dry katabatics is responsible for both the anomalously low surface and snowdrift sublimation at Princess Elisabeth:
1) A strong temperature inversion persists throughout most of the year, reducing surface sublimation.
2) Whenever strong winds occur, they are associated with high RH values (synoptic regime), therefore not allowing for significant snowdrift sublimation.
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