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1 Supplement

Figure 1. Hintereisferner is the larger glacier used in this study with 6.7 m2. The study uses the mass balance data of 18 stakes for the

Optimization (1-18). Six of these stake locations are used for the sensitivity analysis (green dots). The grid point corresponding to location

35 served as 7th point in the GSA, but only mass balance data for two years is available and it is not used for the optimization. The weather

station which supplied the forcing data for the model is marked red.
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Figure 2. On Langenferner 18 stake locations were used for the model calibration, with the green dots also being used for the GSA. The

glacier area is ≈ 1.6 km2 The weather station of Sulden-Madritsch is located around 2 km to the north.
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Figure 3. Parameter settings for the individual years on both glaciers. The sizes of the solution space is varying between 17 and 61 members,

with the compromise solution indicated in red. The parameters span almost over the whole parameter space. Snow albedo related values are

slightly more confined, with larger values on HEF than on LGF for fresh snow and firn albedo and the timescale.
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(f)  LGF-2014

Figure 4. The euclidean distance of the optimal solutions of each year were applied to all six glacier/summer cases. The curves in the

individual panels are the optimal solutions for the respective year (HEF (a-c), LGF (d-f)). The compromise solution, which has the lowest

euclidean distance, is shown in red the best solution in respect to the individual objectives are: MADlow (blue), MADtop (cyan) and BIAS

(black). The performances out of the calibration period vary depending on the year and the individual solution.
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Figure 5. The Pareto space for all years and glacier show a distinct variation of the model performance over the years.
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Figure 6. The diffuse radiation for a day with a total potential radiation of 1200 W m−2 in respect to the cloud cover fraction. The green

curve is the new parametrization increasing the portion of diffuse radiation, rather than the diffuse radiation (blue) (Mölg et al., 2009). This

is compared with the adapted parametrization by Hock and Holmgren (2005) based on measurements of global and diffuse radiation. Exact

values are not to be analyzed here, as they depend on the choice of the parameters k and pdiff .
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