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Most of the studies on aeolian 
processes were done in Dry Valleys

This is also the largest ice free area 
of Antarctica

Ulu Peninsula – James Ross Island
One of the 10 largest ice free areas

Johann Gregor Mendel Station







Aeolian deposition was identified as a main source of material for further fluvial transport

No clear source area was determined based on XRF analysis 

Only possible explanation was aeolian input to the fluvial system



Identification of source areas 
for suspended sediments, no 
clear pattern



The hypothesis was, that most of the material is brought by 
wind from southern ice free parts of the island

How to prove it?



Passive sediment 
samplers were installed 
upwind and downwind of 
the braidplain

There was about 30% less 
material downwind the 
braidplain

With 2150 t/year of
aeolian material input, 
about 700 t/year was 
stored in the braidplain
and further transported 
by the fluvial system

2017



2018



Spatio temporal variability of 
aeolian deposition within the 
braidplain

Main drivers:
1/ Terrain shape (annual mean)
2/ Soil surface moisture 

ANNUAL







LOAC





More than 2 months of LOAC measurements (with some gaps), three 
main high wind speed events recorded



Apart the 
concentrations also 
typology of particles 
was identified



The end of the season

Concentrations of coarser material 
corresponds well with increase of wind speed

Particle size class 5–12.5 µm aerosol concentration and 
wind speed relationship



However, the relation is not so simple!

High soil surface moisture limits the uplift of 
local material at the beginning of the summer

No limits at the end of the summer…

10 m/s wind speed is a threshold for activating 
local sources



The high concentration event in February 
could have the source area in Patagonia



Wind speed is not the only triggering 
factor…

Sudden change in wind direction has 
started the increase in aerosol 
concentration of the coarser material



Deposition of aeolian material on the surface of glaciers

Kavan et al. 
(Submitted to Earth Surface Processes and Landforms)



4 glaciers in different parts of the Ulu 
Peninsula

Snow pits in accumulation zones + 2 more 
on Davies Dome

Snow samples from each snow pit 
(different layers)

AWS on 2 glaciers and one in the centre of 
the study area



Prevailing wind direction identified on the basis 
of snow accumulation around boulders and other 
distinct terrain features (sat photos, aerial 
photos, land-based photos)

+ wind from the AWS

General S to SW wind direction

However, modified by local topography



R² = 0.9686
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Clear relation between sediment deposition and altitude



Can we identify source of the material? 

XRF used.

Yes, we can distinguish long range and 
local sources, at least their relative 
importance for each glacier!







The higher we go, the more important is 
the long-range transport

The lower we go, the more important are 
local sources

Local topography and wind direction 
anomaly can explain the outlaying San 
Jose and Triangular glaciers

This also explains the reported limited 
snow accumulation and resulting highest 
surface lowering of SJ glacier among the 
studied glaciers since the Late Holocene 
(Carrivick et al., 2012)



Aeolian deposition, and wind action in general, significantly affects local environment 

The perfect example is the micro-environment of volcanic breccia

Snow and sediment deposition affects freeze-thawing cycle of the substrate and changes soil 
moisture properties

Kňažková et al. (2019) Effect of hyaloclastite breccia boulders on meso-scale periglacial-aeolian 
landsystem in semi-arid Antarctic environment, James Ross Island, Antarctic Peninsula 





Wind speed and direction deposition of aeolian material 
around the boulders





Conceptual model of the breccia environment and effects of prevailing wind



Conclusions

Wind is an important landscape shaping factor in the Antarctic semi arid environment

Both local and long-range dust sources are important

Dust uplift, transport and deposition is driven by multiple different factors

Wind speed, soil surface moisture, wind direction, local topography…

Their importance varies in space and time – high variability!



Thanks for attention!

Any comments and suggestions 
are appreciated…

jan.kavan.cb@gmail.com


