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Figure 11. Comparison of modelled instability with recent studies analysing observed or forecast indicators of instability with respect to the

five danger levels. (a) The proportion of simulated SNOWPACK profiles classified as potentially unstable by the instability model (dashed

line) is compared to the proportion of Rutschblock test results, to the proportion of days when a human-triggered avalanche was observed,

and to the proportion of observations reporting danger signs. (b) The proportion of profiles that indicated a natural avalanche day based on the

combined avalanche predictor P (AvD)(combi)≥ 0.5 is shown in comparison to observed and expected avalanche occurrence. Comparison

data sets are abbreviated as follows and refer to the following studies: S20 (Schweizer et al., 2020a), S21 (Schweizer et al., 2021), T20

(Techel et al., 2020), T22 (Techel et al., 2022), H21 (Hutter et al., 2021).

setting. These models use as input snowpack simulations made for the four virtual slope aspects. As shown by Techel et al.

(2022) for the instability model and the avalanche danger model, and by Hendrick et al. (2023) for the wet-snow avalanche

model, predictions based on these simulations correlated with the aspects considered the most avalanche-prone or with signs

of instability or avalanche activity.550

Overall, we conclude that fully data- and model-driven aspect-specific predictions describing the probability of human-

triggered avalanches and the occurrence of natural avalanches are clearly related to observational data, and may therefore be

suitable to estimate snowpack stability at the regional scale.

6 Conclusions

To investigate whether the instability model based on one-dimensional SNOWPACK simulations recently developed by Mayer555

et al. (2022) can be used to predict natural dry-snow avalanche activity, we compared model output (Pcrit) with quality-
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