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Introduc�on becoming less variable in the presence of snow cover. Introduc�on 

Evalua�ng interannual change and varia�on of the ac�ve layer and permafrost, as well as their characteris-

becoming less variable in the presence of snow cover. 

 All sites show low soil moisture content. The lowest average VWC was recorded for Nonshøgda (~0%), followed 
Evalua�ng interannual change and varia�on of the ac�ve layer and permafrost, as well as their characteris-

�cs across various al�tudes is crucial for predic�ng poten�al impacts of a changing climate on ac�ve layer 
by Robertskollen (0.03%) and Vesleskarvet (7.25%). 

 The lowest average annual air temperature was recorded for Nonshøgda (-19°C), followed by Vesleskarvet         
dynamics1,2. Diurnal frost environments in the Antarc�c are less well-understood than Northern polar and 

sub-polar environments. However, the condi�ons within which diurnal and seasonal frost cycles occur in 

 The lowest average annual air temperature was recorded for Nonshøgda (-19°C), followed by Vesleskarvet         

(-17°C) and Robertskollen (-15°C).  This pa�ern is repeated for average annual GST (-19°C, -16°C, -14°C respec-

�vely), and the 50cm depth (-18°C, -17°C, -14°C respec�vely). Air, near surface and at depth temperatures may 
sub-polar environments. However, the condi�ons within which diurnal and seasonal frost cycles occur in 

these areas may be substan�ally different compared to their Northern Hemisphere counterparts. To be�er 

understand the diurnal frost environments in the Southern Hemisphere, frost cycles at three sites with 

�vely), and the 50cm depth (-18°C, -17°C, -14°C respec�vely). Air, near surface and at depth temperatures may 

be seen in Fig. 2-4. 
understand the diurnal frost environments in the Southern Hemisphere, frost cycles at three sites with 

differing al�tudes in Western Dronning Maud Land, Antarc�ca were evaluated.  

be seen in Fig. 2-4. 

 Although Nonshøgda is the coldest site, the highest maximum air temperature of 9°C was recorded here. 

Vesleskarvet exhibits the lowest variance for all recorded data, whereas air temperatures and temperatures at 
 

Se�ng 

 Vesleskarvet exhibits the lowest variance for all recorded data, whereas air temperatures and temperatures at 

50cm depth are most variable for Nonshøgda. Robertskollen shows the greatest variability for GST, with maxi-
Se�ng 

The Nonshøgda site (72°01'S, 02°32'E), located on a talus slope and lateral moraine near Troll Sta�on in the 

mum temperatures of 16°C recorded. 

GST temperatures compared to temperatures at 50cm depth for both Nonshøgda and Robertskollen stabilise The Nonshøgda site (72°01'S, 02°32'E), located on a talus slope and lateral moraine near Troll Sta�on in the 

Jutulsessen3, is the highest study site at 1290m.a.s.l. A second study site at Vesleskarvet (71°41’S, 02°50’W), 

is located on a flat and level area on the Northern Bu�ress of the nunatak, at an al�tude of 850m.a.s.l. The 

 GST temperatures compared to temperatures at 50cm depth for both Nonshøgda and Robertskollen stabilise 

with depth. In comparison the Vesleskarvet site shows a marginal decrease in temperatures with depth.  

is located on a flat and level area on the Northern Bu�ress of the nunatak, at an al�tude of 850m.a.s.l. The 

third site located at Robertskollen (71°25’S, 03°7’W) and has an al�tude of 360m.a.s.l. All sites are shown on 
 Freeze-thaw cycles are variable per site, with more freeze-thaw cycles observed during 2014 compared to 2013 

(Fig. 5). 
Fig. 1. Vesleskarvet and Robertskollen are comprised of doleri�c and diori�c sills of Precambrian origin4. The 

Jutulsessen consist of grani�c gneisses5. Sediment for all three sites is mineral in nature with bulk densi�es 

(Fig. 5). 

 t-Test results show that ambient air temperatures across the three sites (intersite) are sta�s�cally different. The 
Jutulsessen consist of grani�c gneisses . Sediment for all three sites is mineral in nature with bulk densi�es 

averaging from 1.60-1.90 g.cm-3 2. Landforms for the three sites range from non-sorted thermal contrac�on 

polygons at Nonshøgda, to sorted circles for Vesleskarvet and stone circles and sorted stripes at Robertskol-

same applies to VWC, GST and temperatures recorded at 50cm depth.  

 The intrasite comparison of ambient air temperatures with GST and 50cm depth temperatures also yields sta�s-
polygons at Nonshøgda, to sorted circles for Vesleskarvet and stone circles and sorted stripes at Robertskol-

len6. 

 The intrasite comparison of ambient air temperatures with GST and 50cm depth temperatures also yields sta�s-

�cally significant popula�ons. The excep�on is air temperatures compared to 50cm depth temperatures for Ves-

leskarvet. leskarvet. 

Figure 2 Figure 3 

Figure 4 Figure 5 

 
Figure 1: Loca�on map of the three study sites within Dronning Maud Land. Robertskollen and Vesles-

karvet occur west of the Jutulstraumen. Nonshøgda is located in the Jutulsessen, east of the Jutulstrau-

Figures 2-4: Observed ambient air, near surface temperatures and temperatures recorded at 50cm depth for 

Nonshøgda , Vesleskarvet and Robertskollen.   
karvet occur west of the Jutulstraumen. Nonshøgda is located in the Jutulsessen, east of the Jutulstrau-

men glacier. 

Nonshøgda , Vesleskarvet and Robertskollen.  

Figure 5: The number of freeze-thaw cycles observed for the three sites using the –2.5°C isotherm. 

Methods 
 Air temperature is highly significantly correlated to GST (r=0.93; P<0.01), with temperatures at depth also highly 

significantly correlated, although marginally less so (r=0.82; P<0.01). 
Methods 

Ground temperatures for the three sites were inves�gated for the ground near surface (GST) and at 50cm 

significantly correlated, although marginally less so (r=0.82; P<0.01). 

 

Discussion  depth. In addi�on, ambient air temperatures and soil moisture (Volumetric Water Content [VWC%]) were 

evaluated. Two years’ worth of data were analysed for ac�ve layer depth, the number of freeze-thaw cycles, 

Discussion  

Diurnal frost cycles are totally absent for all three sites during the winter months and the presence of snow has an 
evaluated. Two years’ worth of data were analysed for ac�ve layer depth, the number of freeze-thaw cycles, 

and average, maximum and minimum temperatures. An intersite comparison of temperature and moisture 

regimes for each respec�ve depth was performed using R (v.3.2.1). Sta�s�cal tests used include ANOVA, Stu-

Diurnal frost cycles are totally absent for all three sites during the winter months and the presence of snow has an 

insula�ng effect on GST. An increase in thaw events reflects in an increase in ac�ve layer depth. All sites exhibit sta-
regimes for each respec�ve depth was performed using R (v.3.2.1). Sta�s�cal tests used include ANOVA, Stu-

dents t-test and linear regression. 
�s�cally different temperature and moisture popula�ons. Similarly, with the excep�on of the Velseskarvet site, GST 

and temperature at depth are sta�s�cally different. Although colder average annual temperatures are observed for 
 

Findings 

and temperature at depth are sta�s�cally different. Although colder average annual temperatures are observed for 

higher lying sites, Vesleskarvet, the middle site in terms of al�tude, has the shallowest ac�ve layer. Nonshøgda has 
Findings 

 All sites exhibit variable ac�ve layer depths year-on-year. The ac�ve layer deepens during the Austral 

a fairly deep ac�ve layer, which is also highly variable year on year. The paucity of moisture and predominantly 

sandy sediment do not lend themselves to cyclical ice-cemen�ng of the ground during the Austral summer. The All sites exhibit variable ac�ve layer depths year-on-year. The ac�ve layer deepens during the Austral 

summer and no thaw events occur during winter months.  

The ac�ve layer for Nonshøgda, Vesleskarvet and Robertskollen is 36cm, 16cm and 56cm deep respec�ve-

sandy sediment do not lend themselves to cyclical ice-cemen�ng of the ground during the Austral summer. The 

shallower ac�ve layer of Vesleskarvet may be ascribed to an increased availability of moisture at this site. Moisture 

becomes available through ice and snow melt across the surface of the nunatak. Robertskollen, the lowest site, ex-
 The ac�ve layer for Nonshøgda, Vesleskarvet and Robertskollen is 36cm, 16cm and 56cm deep respec�ve-

ly. The permafrost for Nonshøgda, Vesleskarvet and Roberstkollen is on average -17°C, -16°C, -14°C re-

becomes available through ice and snow melt across the surface of the nunatak. Robertskollen, the lowest site, ex-

hibits highly variable GST and also has the highest recorded temperatures. Whereas al�tude does play a crucial 

spec�vely. 

 Ground ice, storm events, and snowfall impact the diurnal temperature cycle with ground temperatures 

role when making predic�ons on the ac�ve layer, it is not the only control on ground temperature regimes. Addi-

�onal factors, such as moisture availability, geology and sediment composi�on, must also be considered when 
 Ground ice, storm events, and snowfall impact the diurnal temperature cycle with ground temperatures 
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�onal factors, such as moisture availability, geology and sediment composi�on, must also be considered when 

evalua�ng and predic�ng GST. 
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