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Northern Hemisphere seasonal snow cover 
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Snow grain metamorphosis 
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Snow stratigraphy 



Tundra snow stratigraphy 
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Domine et al. (2016). 
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MACSSIMIZE ground campaign, 14-22 March 2018 

Trail Valley Creek field camp, NWT, Canada 
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January - March weather at Trail Valley Creek 
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Manual measurement of snow properties 

Density 
• weigh known volume of snow 
 
Temperature 
• stem thermometer 
 
Wetness 
• snowball test 
 
Hardness 
• penetration (fist / finger / pencil / knife) 
 
Microstructure 
• visual identification of grain type and size 



Optical grain size 

increasing grain size 

A2 Photonic Sensors 



Snow microstructure 

Microtomography 
(image from 
Martin Proksch) 

micropenetrometer 



Thermal conductivity 

Field data processed by Michael Lai  
(NERC Research Experience Placement) 

heated needle 



Density Temperature Grain size Snow pit 
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slab to hoar 
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Conclusions 

Tundra snow has a characteristic structure of hard, small-grained wind slab over 
loose, large-grained depth hoar which: 
 
• has important influences on microwave scattering (remote sensing) and 

thermal conduction (numerical weather prediction, climate modelling) 
 

• is formed by processes not represented in snow models (although there 
may be compensating errors) 
 

• can be characterised objectively in the field by instruments that are now 
becoming more widely available 
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