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Albedo has 
changed a lot 
over last 15 
years.

The SW is called 
the dark zone, 
and a range of 
reasons have 
been put forward 
to explain its 
origin.

Black carbon is 
one of them.





Sources of 
darkening

cryoconite



Dillingham, Alaska
http://www.alaskapublic.org/2012/11/08/freezing-rain-snow-quells-dillingham-area-blaze/

http://www.alaskapublic.org/2012/11/08/freezing-rain-snow-quells-dillingham-area-blaze/
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• The magnitude of bio-albedo reduction is dependent on algal biomass and pigment 
content

Darkening of GrIS driven by photo-inhibition of ice algal communities

What regulates ice algal biomass and pigment content on the GrIS??
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Wintergreen lake – eutrophic - Michigan
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• In-situ manipulative incubations 2: Ambient Nutrients 
- Irradiance

100% 50% 13% 0% 24 hr

• Incubated in-situ using neutral 
density filters

Significant limitation of electron transport 
and down-regulation of photochemistry 

under ambient irradiance conditions

Rapid light response curves @ 24 hr



Tedstone et al. Cryosphere Discussions



Bio-albedo is a combination of 
inorganic impurities 

(nutrients)
and biological growth

in response to weather and 
climate



Wientjes et al. 2011. The Cryosphere
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Opportunities

- Links with ocean productivity



http://royalsociety.org/
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