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Towards a scale-independent peak of winter fSCA

parameterization

...we compiled snow depth data sets from various sites and platforms:

Tuolumne basin; CA, U.S

3 . .

» ALS data (Painter et al.; 2016)
* Pléiades data (Deschamps-
Berger et al., 2020)

Strela/Dischma, Alps,CH
+ ADS data (Biihler et al. 2015)
« ALS data (Painter et al, 2016)y ¢ |

Gaudergrat/Schuerlialp, Alsi CH

« UAV data (Biihler et al., 2017,
Eberhard et al., 2020)

N

Col du Lautaret/Col du Lac Blanc, Alps, FR

* TLS data (Revuelto et al’in preg;
Vionnet et al, 2014)

Bassiés basin, Pyrenees, France

* Pléiades data (Marti et al., 2016,
Deschamps-Berger et al., 2020)

map from https//vie-de-maitresse.ek.la
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Towards a scale-independent peak of winter fSCA
parameterization

...we compiled snow depth data sets with a range in spatial snow depth
variability and topographic characteristics in domain sizes L:
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snow depth [m] standard deviation of snow depth [m] slope parameter

* L is the domain size equivalent to the coarse grid cell size for which fSCA is derived
* Variables such as snow depth or slope are spatial means per domain size L
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Towards a scale-independent peak of winter fSCA
parameterization

...we compiled different snow depth data sets to best describe the domi-
nant topographic impacts shaping the spatial snow depth variability:

oHS [m]
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w

snow depth [m]
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0 0.2 0.4 0.6 0.8 1 1.2
slope parameter

» snow depth and a slope related parameter are the main scaling parameter for the spatial
variability of snow depth
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Towards a scale-independent peak of winter fSCA
parameterization

...we analyzed scale breaks for fine-scale snow depth data in coarse
domain sizes L:
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@ range 282 m
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e domain size L is 3 km with AX = 2m or Ax =3 m




Towards a scale-independent peak of winter fSCA
parameterization

...we parameterize oHS using scale-dependent parameters for L>200 m

» Based on Helbig et al., 2015, we obtain for 0.75 , .‘ | , :
the standard deviation of snow depth (cHS) at o
: - 0.7 ¢ © %
peak of winter and the fractional snow-covered © pod -
area (fSCA) for L > 200 m : 0.65 T
O f(L)
0.6 l ' l '
— 0 1000 2000 3000 4000 5000
ocHS =HS H L [m]
0.8
HS 0.7 g 8§ ® ©
fSCA =tanh(1.3——— '
anh( cHS ) < .
0.6 f
. . 0.5 ‘ : ‘ : :
using a slope related parameter x and domain 0 1000 2000 3000 4000 5000
size L dependent parameters a and b. L [m]
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Towards a scale-independent peak of winter fSCA
parameterization

...we obtain improved mean percentage errors (MPE) for cHS and fSCA
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Towards a scale-independent peak of winter fSCA
parameterization

... Some site and platform dependence of MPE:
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Towards a scale-independent peak of winter fSCA
parameterization

...Conclusions

« Compiled large data base of spatial snow depth from various
geographic regions and platforms

« Scale break consistently around 200 m for domain size up to 5 km

 Improved peak of winter fSCA parameterization when including
spatial scale




Towards a scale-independent peak of winter fSCA
parameterization
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