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High Model Sensitivity to Surface Albedo ﬂ(".
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feedbacks to changes in snow albedo
—>surface temperature
—>air temperature
—>snow melting / runoff



Snow Depth (cm)
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The Snow Albedo

Spectral snow albedo
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Framework: ICON-ART ﬂ(".
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AR

« experimental multi-layer snow model by Ekaterina Machulskaya (DWD)
« snow height, density, temperature <
« simple time-dependent broadband snow albedo

The Aerosols:
» optical properties of dust (Mie coefficients)
* emission & transport
* acc. deposition

Missing Features:
« spectral information of snow albedo
— optical snow grain size & Mie coefficients
« aerosol concentration in snow layers




New Developments: Optical Grain Radius ﬂ(".
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Snow Aging (Metamorphism)

relates the scatter properties of a complex
snow grain to those of a sphere of ice
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Broadband albedo

Comparison with Measurements ﬂ(".
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Comparison with Measurements in Greenland ﬂ(".
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New Developments: Optical Grain Radius ﬂ(".
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New Developments: Optical Grain Radius ﬁ(".
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New Developments: Optical Grain Radius
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New Developments: Mie Coefficients of Ice

Refractive Index of Ice
+ Optical Snow Grain Radius
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New Developments: Spectral Snow Albedo ﬂ(".

Spectral Snow Albedo (diffuse, semi-infinite)
Wiscombe & Warren, 1980:
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New Developments: ﬂ(".

Shifting of Aerosols in Snow
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New Developments: _\ﬂ(IT
Shifting of Aerosols in Snow
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New Developments:
Shifting of Aerosols in Snow
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Dust Event March 2018 ﬂ(".
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Dust Event March 2018 ﬂ(“.
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Dust Event March 2018
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Dust Event March 2018

MEAN= - 0.52 %

22-03-2018 00:00 + 177.0 h

AT

Karlsruhe Institute of Technology

(@

-15—-13 -11 -9

-3 -1 1
A albedo [%]

11 13 15



22

Dust Event March 2018 ﬂ(".
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Dust Event March 2018 ﬂ(".
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Summary .\\J(IT
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New Developments
« optical equivalent snow grain size & aging
* new spectral snow albedo
- thick & thin snow layer
 shifting of aerosol between snow layers
« online aerosol snow interactions (optical properties)

Simulations

Greenland —> grain size meets the average of the different
measurement techniques

Dust Event 2018 Greater Caucasus > A =-257%
(after 7 days) Mountain:
at snow line: 2> Ao =-145%

- Ah =-2.13 mm

snow



