
Supplementary

S1 Incremental effects of MEB parametrization changes on snow depth and SWE
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Figure S1. Incremental effects of the different modifications to MEB/Crocus on the snow depth and SWE for six years from 2016 to 2022.
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Table S1. Incremental effects of MEB/Crocus parametrization changes on the snow mass balance and fluxes at the Col de Porte forest site.
Year-by-year data are available in https://zenodo.org/records/21264265.

2016-2024 MEB/Crocus-old + scaling + interception + unloading + melt + aging : MEB/Crocus-new

Total snowfall 598 598 598 598 598 598

Total rainfall 521 521 521 521 521 521

Intercepted snowfall 424 533 500 500 500 500

Intercepted rainfall 450 459 458 433 442 442

Sublimation 13 18 17 72 43 43

Unloading 413 515 483 425 384 384

Melting 1 0 0 4 100 100

Refreezing 3 1 1 4 29 29

Evaporation 35 47 48 44 59 59

Dripping 413 412 412 390 456 456

Ndays with snow intercepted 63 60 60 85 70 70

Maximum solid reservoir 16 30 30 74 74 74
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S2 Model performances at boreal forest sites

Table S2. Root Mean Square Error and bias for MEB/Crocus-old and MEB/Crocus-new models at boreal sites.

Compared to snow depth Auto obs. forest (NDJFM) OAS OBS OJP Kenttärova Hyytiälä

RMSE MEB/Crocus-old 0.16 0.09 0.11 0.13 0.08

Bias MEB/Crocus-old 0.10 0.06 0.08 -0.06 -0.03

RMSE MEB/Crocus-new 0.13 0.06 0.07 0.14 0.10

Bias MEB/Crocus-new 0.06 0.02 0.03 -0.09 -0.06
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S3 Comparison of the different air temperature estimations and measurements over winter (DJF) and spring (MA)

Table S3. Metrics to compare forest air temperatures (Tfor , T32) with open air temperature (Topen) and estimated air temperatures (Tmax,
T32reg) with top-canopy air temperatures (T32). DJF are the three months of the peak of the winter, December, January and February. MA
are the months of the melt period : March and April.

01/08/2022-02/08/2024 Topen T32 T32reg Tmax Tfor

DJF mean (°C) 1.0 1.3 1.2 1.3 1.0

DJF mean diurnal amplitude (°C) 3.6 2.5 3.0 3.1 2.3

DJF RMSD (Ref:T32) (°C) 1.1 0 0.8 0.8 0.9

MA mean (°C) 4.2 4.2 4.3 4.4 4.0

MA mean diurnal amplitude (°C) 5.3 4.0 4.1 4.9 4.0

MA RMSD (Ref:T32) (°C) 0.9 0 0.6 0.7 0.6
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