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What is snow in a discontinuous forest?
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Why is it important?

Brandt et al. (2013)

Radio-Canada (2019)

Schematic diagram of CLASS v. 3.4 
(Verseghy et al., 2009)

• large extent

• hydropower production

• flood forecasting

• hydrological and climate 
models
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Snow-forest-atmosphere interactions

• Solid and liquid water 
interception

• Solar radiation reflection and 
extinction

• IR radiation emission

• Wind attenuation
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Complexity of discontinuous forests



How does snow evolve in a 
discontinuous evergreen forest?



Study site and measurements

Ottawa

Subcanopy snow pit locations
Subcanopy automatic station

a) b)

c)

Legend
Gap snow pit locations

MF

Gap automatic station

(a) Location of the Montmorency Forest (MF) in eastern Canada. (b) 
Aerial view the study area (c) Photograph taken on 5 December 2018 
showing a view of the canopy from the ground.

• Winter 2018-19

• Montmorency Forest 
(47.29°N, 71.17°W)

• Manual and automatic 
measurements

• Snow depth

• Stratigraphy

• Snow density

• Thermal conductivity  

• Specific surface Area   

D < H LAI = 4.81
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Rain-on-snow events



Snow depth
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Vertical temperature gradient
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Stratigraphic profiles
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Precipitation Particles (PP) Decomposed and Fragmented
precipitation particles (DF) Rounded Grains (RG) Faceted Crystals (FC)

Depth Hoar (DH) Melted Forms (MF) Ice Formations (IF)
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Snow density profiles
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12Black bars correspond to ice formations
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Effective thermal conductivity of snow

ngap = 26, ncan = 17 

ngap = 91, ncan = 43 

ngap = 10, ncan = 31 
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Specific surface area of snow

1 May 201926 February 2019
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Summary

• More snow accumulates inside the gaps than in the 
subcanopy;

• The temperature gradients are stronger in the subcanopy;
• Upward water vapor fluxes are enhanced in the subcanopy;
• Grains are larger and there are more faceted and depth hoar 

crystals in the subcanopy;
• Snow density, effective thermal conductivity and the SSA are 

smaller in the subcanopy.
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