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Tuzet et al., 2017 describe a state-of-the-art model suite to describe the evolution of
a snow pack (snow accumulation, metamorphism and melt), with strongly improved
capabilities to account for the impact of light absorbing impurities (LAI), namely black
carbon (BC) and mineral dust. The snowpack model SURFEX/ISBA-Crocus is cou-
pled to computation of in-snow radiative transfer (RT) with the model TARTES and
atmospheric RT with ATMOTARTES, while deposition of LAI is simulated with the at-
mospheric model ALADIN-Climate. Comparing Crocus runs with and without account-
ing for the presence of LAI, the direct (snow darkening) and indirect (accelerated snow
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grain metamorphism) of LAI are apportioned.

The paper presents a novel physically based approach to estimate the impact of LAI
on snow albedo.

Two small points: Page 9 – subpoint 2.3: The atmospheric RT representation used by
Tuzet et al., 2017 does not detailedly account for light absorbing aerosol and could be
extended.

Page 1 – Abstract: Some of the formulations/statements in the paper in review should
be improved or clarified (improper English language; like 14ff). What do you want to say
with: Indeed, the model performances are not deteriorated compared to our reference
Crocus version, while explicitly representing the impact of light-absorbing impurities.
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