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solid/fluid particles 

suspended in the atmosphere
(e.g. mineral dust, volcanic ash, black carbon, …)

Colorado Rockies snowpack in 2009. 

Credit: S. McKenzie Skiles, Snow 

Optics Laboratory, NASA/JPL

Aerosols:

NASA 
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Snow Albedo: Skiles et al., 2018
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Snow Albedo: Skiles et al., 2018
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Snow Albedo: Skiles et al., 2018
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Combined effect of

➩ Light Absorbing 

Impurities

➩ Snow 

Metamorphism

Snow Albedo: Skiles et al., 2018

Senator Beck Basin, 

San Juan Mountains, Colorado

Skiles et al., 2017
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including optical properties of aerosols

Aerosols in
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Soil Vegetation Atmosphere Transfer (SVAT) scheme TERRA:

• 1-layer snow model (operational)

• multi-layer snow model

Snow Albedo:

• limited to fixed values

• no distinction between VIS and NIR

• aging of albedo as function of time

➩ No optical-equivalent snow grain size

Snow Model in ICON
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modified equation from MOSES 2.2 (Essery et al., 2001)

𝒓 𝒕 + 𝜟𝒕 = 𝒓 𝒕 𝟐 +
𝑮𝒓

𝝅
∆𝒕

ൗ𝟏 𝟐

− 𝒓 𝒕 − 𝒓𝟎
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𝑇∗ < 𝑇𝑚, 𝑟 < 150µm
𝑇∗ < 𝑇𝑚, 𝑟 > 150µm
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Optical Snow Grain Radius 
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Snow Albedo: Clean Snow

based on Wiscombe & Warren, 1980

 Mie Calculations: 

Extinction & Scatter properties (𝜎𝑒𝑥𝑡, 𝜎𝑠𝑐𝑎 , 𝑔)

𝒂𝒅
∞ =

𝟐 ῶ∗

𝟏 + 𝑷

𝟏 + 𝒃∗

𝝃²
𝝃 − 𝐥𝐧 𝟏 + 𝝃 − ൗ𝒃∗

𝟐

𝑎∗ = 1 − ῶ∗𝑔∗ 𝜉 = 3 𝑎∗ 1 − ῶ∗ Τ1 2

𝑏∗ = ൗ𝑔∗

𝑎∗ P = ൗ2 𝜉
3𝑎∗
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Snow Albedo: Clean Snow
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Snow Albedo: Clean Snow
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Snow Albedo: Clean Snow
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Snow Albedo: Impact of Aerosols

?
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