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Supplemental Material to : To the origin of a wintertime screen-level temperature bias at high altitude in a kilometric NWP model

1. Analysis of the effect of bias reduction in the forcing on the snow structure at the Lautaret (LAUT) site At the LAUT site over the winter 2017-2018 (Fig. S6), the snowpack is much wetter than at CLB, in part due to a lower altitude. Differences in atmospheric forcings between simulations with FORARO ('Biased simulation') and FORBOS ('Reduced bias') also induce quite significant differences in the simulated stratigraphies, with biased simulations leading among others to an increased persistence of weak layers, most notably during January and February at about 1 m height in the snowpack. The mechanism at play here is however different to the ones involved at CLB: a more excedentary surface energy balance in the reduced-bias simulations induces more melt in the mild temperature periods within the winter, and the percolating meltwater reaches and transforms the dominant weak layer at around 1 m in the snowpack. Due to reduced melt in the biased simulations, this weak layer persists one month longer. Observations are given at different subsites to give an insight into the spatial variability of snow at this highly wind-blown site: two locations at the pass (Col) and one location at the Lac where radiation is measured. The two stations located at the pass tend to be exposed to wind-induced erosion and show limited snow accumulation whereas the station at the location of the radiation sensor is situated in an area prone to accumulation of wind-blown snow. The one-dimensional snowpack simulations used in our study does not take into account wind-induced snow redistribution, and the simulated snow depth at Col du Lac Blanc fall in between the snow depth observed at the pass and at the location of the radiation sensor. 
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