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S1: Heating curve analysis 

The heating curve analysis is derived from Domine et al. (2015). Following their method, we evaluated the temperature change 

on a logarithmic time scale for heating periods between 40 and 100 seconds and selected the steepest slope. The inverse of the 10 

slope yields the value of ks. The R2 of the slope must be higher than 0.98 and we kept the value of ks if there was no sign of 

convection on the heating curve, as described by Domine et al. (2015). Figure S1 shows an example of heating curve analysis. 

 
Figure S1: Heating curve analysis for the 80 cm needle from the monitoring station in the medium gap on 2 February 2022. In this 
example, we selected a period of 40 seconds that started at 231 seconds. The slope is 6.24 K m W–1 which gives a ks of 0.16 W m–1 K–15 
1. Since R2 is greater than 0.98 and no convection was detected, the measurement is considered valid. 
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S2: Soil characterization 
 

 20 
Figure S2: Soil profile characteristics measured at Montmorency Forest on 13 and 20 July 2021 at the canopy and the small gap 
stations, respectively. The plots include vertical profiles of thermal conductivity (at the canopy station only), volumetric water 
content, bulk soil density and temperature. The organic matter layer is 7 cm thick under the canopy and 9 cm thick in the small 
gap.  
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S3: Data gap filling 25 

S3.1 Snow height in medium gap (15 November 2020 to 22 December 2020) 

Since snow heights in medium and small gaps are similar, we filled this gap using snow height measurement in the small gap. 

We adjusted gap–filled snow height proportionally to the height difference between both stations at the end of the gap. 

S3.2 Snow height under the canopy (26 February 2022 to 14 May 2022) 

Step 1: we computed the ratio between the snow heights measured under the canopy and inside small gap. We applied this 30 

ratio to the snow height in the small gap for the period of 26 February to 14 May 2022. Step 2: we shifted up the resulting 

snow height so it equals the canopy snow height at the beginning of the gap. On 24 April 2022, snow height started declining 

consistently. Step 3: we corrected the replacement snow height from that date onward proportionally to the height difference 

at the end of the gap. Figure S3 shows the steps of this gap–filling. 

 35 
Figure S3: Step–by–step method to replace the gap in the winter 2021–22 canopy snow height time series. 

S3.3 Snow surface temperature in the small gap (Winter 21–22) 

We did a linear regression of snow surface temperature (Tsurf) between the medium and small gaps and between the canopy 

and the small gap for the snow cover period of winter 2020–21. We applied this regression to Tsurf in large gap and under the 

canopy for winter 2021–22 and computed the average between both to estimate the Tsurf in the small gap. Figure S4 shows the 40 

linear models. 
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Figure S4: Linear regression of snow surface temperature between medium and small gaps (a) and between canopy and small gap 
(b) for snow cover period of winter 2020–21. 

S3.4 Snow surface temperature and air temperature under the canopy (28 April 2022 to 14 May 2022) 45 

To fill the gap of Tsurf under the canopy, we did a linear regression with Tsurf in the medium gap for winter 20–21. We applied 

the linear regression to SST in medium gap to estimate the Tsurf under the canopy for the missing period of winter 2021–22. 

We used the same method to replace missing air temperature (Ta) under the canopy in winter 2021–22 but using Ta in small 

gap instead of medium gap. We used the Tsurf of the medium gap instead of small gap to avoid using gap–filled data to replace 

missing Tsurf under the canopy. Figure S5 shows the linear models. 50 
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Figure S5: Linear regressions of snow surface temperature between medium gap and canopy (a) and of air temperature between 
canopy and small gap (b) for snow cover period of winter 2020–21. 

  



7 
 

S4: Observed and estimated snow water equivalent 55 

 
Figure S6: Comparison between the SWE monitored by the CS725 and the SWE derived from density profiles interpolation and 
snow height measurement in NEIGE site. The RMSE corresponds to 5.9% of the maximum SWE in winter 2020–21 and to 5.0% of 
the max SWE in winter 2021–22. Black diamonds show the corresponding date of the density profile measurements. 

  60 
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S5: Albedo classes 

 
Figure S7: Photo of each albedo (𝛂) classes as taken by the timelapse camera installed at the small gap station 
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S6: Estimation of ks 

We obtained 15 observations of snow density and grain shape that we linked to a ks measured using fixed needle probes and 65 

corrected based on Fourteau et al. (2022). Observations were compared to Eq. 18 from Fourteau et al. (2021) as shown on 

Figure S8.  

𝒌𝒔 =	

⎩
⎪
⎪
⎪
⎪
⎨

⎪
⎪
⎪
⎪
⎧	 𝟐. 𝟓𝟔𝟒 -

𝝆𝒔
𝝆𝒊
/
𝟐
− 𝟎. 𝟎𝟓𝟗 -

𝝆𝒔
𝝆𝒊
/ + 𝟎. 𝟎𝟐𝟎𝟓 𝑻𝒔555 = 𝟐𝟐𝟑	𝑲

	 𝟐. 𝟏𝟕𝟐 -
𝝆𝒔
𝝆𝒊
/
𝟐
+ 𝟎. 𝟎𝟏𝟓 -

𝝆𝒔
𝝆𝒊
/ + 𝟎. 𝟎𝟐𝟓𝟐 𝑻𝒔555 = 𝟐𝟒𝟖	𝑲

	 𝟏. 𝟗𝟖𝟓 -
𝝆𝒔
𝝆𝒊
/
𝟐
+ 𝟎. 𝟎𝟕𝟑 -

𝝆𝒔
𝝆𝒊
/ + 𝟎. 𝟎𝟑𝟑𝟔 𝑻𝒔555 = 𝟐𝟔𝟑	𝑲

	 𝟏. 𝟖𝟖𝟑 -
𝝆𝒔
𝝆𝒊
/
𝟐
+ 𝟎. 𝟏𝟎𝟕 -

𝝆𝒔
𝝆𝒊
/ + 𝟎. 𝟎𝟑𝟖𝟔 𝑻𝒔555 = 𝟐𝟔𝟖	𝑲

	 𝟏. 𝟕𝟕𝟔 -
𝝆𝒔
𝝆𝒊
/
𝟐
+ 𝟎. 𝟏𝟒𝟕 -

𝝆𝒔
𝝆𝒊
/ + 𝟎. 𝟎𝟒𝟓𝟓 𝑻𝒔555 = 𝟐𝟕𝟑	𝑲

, 

 

 

 

(1) 

 

 
Figure S8: Observations of ks and snow density compared with temperature–dependant equations from Fourteau et al. (2021). The 
correlation coefficient between the observations and equation 1 is 0.70. The observed grain shape is also shown (DF – Decomposed 70 
and Fragmented precipitation particles; RG – Rounded Grains; FC – Facetted Crystals; DH – Depth Hoar). 
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S7: Snow pit observations 

 
Figure S9: Snowpack stratigraphy from snow pit measurements in the medium and small gaps, and under the canopy during winters 
2020–21 and 2021–22. The colour coding follows that of the International Classification for Seasonal Snow on the Ground (Fierz et 75 
al., 2009). 
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Figure S10: Temperature profiles from snow pit measurements in the medium and small gaps, and under the canopy during winters 
2020–21 and 2021–22. 
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 80 
Figure S11: Snow density profiles from snow pit measurements in the medium and small gaps, and under the canopy during winters 
2020–21 and 2021–22. 
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Figure S12: Snow SSA profiles from snow pit measurements in the medium and small gaps, and under the canopy during winters 
2020–21 and 2021–22. 85 
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