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The ASUMA traverse

Context: International Trans Antarctic Scientific Expedition (ITASE)

Objective: refine Surface Mass Balance estimates and related processes in the “transition
zone”

Transition zone is between
- the coastal regions: accumulation 500-1000+ mm, many stations
- the domes and the high East-Antarctic plateau: accumulation 20-50mm, a few stations

No station — accessible by traverse only.
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G. Picard: Snow physics

B. Jourdain: Chemistry,
photography

E. Lemeur
SMB by radar
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The road
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The road




The road
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The logistics

Cold lab “Live caravan”
drill S
Met stations
-20°C Store
Fuel Core
Fuel | Fuel store Warm lab
Radar
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The observations

Setup of nearly 50 stacks along the traverse (~every 25-40 km)
hoping to revisit them to measure the local accumulation




The observations

Relative accumulation measurements with GPR along the 1300km of the traverse




The observations

Additional 400km of
transects around the stops

— Huge kilometer-scale
variations of the
accumulation, related with
the topography.
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The observations

Absolute accumulation (radiochemistry), origin of precipitation (isotopes, ions)
, ... from firn cores

Mini-felics: 20m in 2h Felics: 50m in 1.5 days



The observations

We have collected 25 cores at 16 sites, or 580m of firn




The observations

Roughness measurements: OSUG laserscan

35 scans at 25 locations
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The observations

Roughness measurements: home-made rugged laser scan
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The observations

Roughness measurements: multiphotograhy and dense correlation processing
(Photoscan software)




The observations

Roughness measurements: multiphotograhy and dense correlation processing
(Photoscan software)




The observations

Spectral albedo measurements at every stop




The observations

at every stop... 300 spectra collected.




The observations
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Spectral albedo in the
near-infrared
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Surface snow grain size,
a proxy of surface age
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The observations

General snow physics observations




The observations

Snow physics: profiles of grain size and density over 8m

Volume+mass
o measurements
/ every 10 cm

Optical grain size
measurements with ASSSAP




The observations

Snow physics: ~15 profiles of grain size and density of up to 8m
With training it takes 2h for two persons, extraction of the snow core, density and

grain size processing
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— application to microwave modeling and snow evolution modeling (stage A. Lemoine)



The observations

Detailed study of dunes: ~20 points in 100m?

Surface elevation map
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Surface density # Spectral albedo

Micropenetrometeri




The observations

3 detailed studies of dunes

Medium grains
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The observations

2 met stations at STOPO (wet / smooth) and STOP4 (dry / rough)

- temperature, RH, wind at 5 levels

- flowcapt at 3 levels

- 4 snow depth rangers

- SW and LW up and down radiative fluxes
- VIS/NIR Spectroradiometer 7 bands

- Snow temperature profile up to 10m




The observations

Unfortunately, the solar panels on STOP4 station failed... the station is going to die




First scientific conclusions

- The annual accumulation varies at kilometer scale in very large proportion as a
function of the small topographic changes

- High variability of surface roughness and types of roughnesses.
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First scientific conclusions

- High variability of surface roughness and types of roughness (cont.)




First scientific conclusions

- High variability of surface roughness and types of roughness (cont.)




First scientific conclusions

Roughness is controlled by accumulation and wind/slope (e.g. Frezzotti et al.)
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Main conclusion

We have collected tons of data to work on!

It has been a great experience, opening our view on the diversity of surfaces
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