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Representing the snow darkening effect 
of black carbon within the JULES land 
surface model
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Fresh snow reflects a lot of incoming 
radiation
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Black carbon in the atmosphere can get 
deposited onto snow, making it darker
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What is black carbon?

ÅDark particles emitted during carbon 
combustion processes
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Existing multi-layer snow scheme 
in JULES
ÅThe snowpack is represented as a series of snow layers, each 

layer has these properties:

o Frozen water content

o Liquid water content

o Snow crystal size

o Snow layer depth

o Temperature
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Adding Black Carbon to Snow
ÅBC is assumed to be evenly distributed throughout a snow 

layer. 

ÅBC makes no contribution to the mass or density of snow in a 
layer. 

ÅOnly the BC in the top snow layer is considered when 
calculating snow albedo. 


