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Figure 6. (a) Distribution of mean estimated failure depth (zobs) for 5912 avalanches as a function of avalanche size. (b) Visualisation of

logistic regression functions describing the probability that the avalanche size S is larger than a certain size s (P (S ≥ s)) as a function of

zobs. The coefficients for these functions are shown in Appendix Table A4.

data set AV3 of observed avalanches from the region of Davos (Sect.2.1.3), as seen in Table 5 and Fig. 7. For both models,

the predicted AvD-probability was low for nAvDs (median values 0.03 and 0.01, respectively), yet for AvDs, the P (AvD)-

values based on HN3d were significantly lower (median: 0.55) than the values obtained with Pcrit (median: 0.95). Using the355

P (AvD)(HN3d)-model and the default classification threshold of 0.5, 149 of the 273 AvDs were correctly predicted (TPR =

0.55) and 77% of the 193 predicted AvDs corresponded to actual observed AvDs (PPV = 0.77, Table 5). The P (AvD)(Pcrit)-

model, on the other hand, had a higher probability of detecting AvDs (TPR = 0.90), while the proportion of predicted AvDs that

matched an observed AvD was lower (PPV = 0.59). In terms of F1 score, the P (AvD)(Pcrit)-model (F1 = 0.71) outperformed

the P (AvD)(PHN3d)-model (F1 = 0.64). When using the averaged probability of both models, an even higher F1 score of360

75% was obtained. This combined model yielded the highest precision (PPV = 0.79), but with a TPR of 0.72, less AvDs were

detected than by the P (AvD)(Pcrit)-model alone.

To evaluate the performance of the avalanche size estimators, we compared P (S ≥ 3)-values estimated using HN1d or

zdeep with the observed median and maximum avalanche size on AvDs with at least two observed avalanches. The resulting

Brier scores shown in Table 6 are in line with the performance for data set AV1 (Table 4): The lowest Brier score BS for365

the estimation of median avalanche size was obtained when using HN1d, while for the largest observed avalanche zdeep was
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