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Main vegetation changes 
with effect on albedo
1. Rising treelines
2. Expansion of shrubs
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Albedo depends on:
• Spectral brightness
• 3-D complexity
• Wavelength
• Solar zenith angle
• Season

ALbedo

Typical albedo values:
• Spruce ~0.13
• Snow ~0.95
• Mountain birch ~0.17
• Lichen ~0.25
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Initial change
The Albedo feedback effect



FINE-SPATIAL ALBEDO MEASUREMENTS

Fine-spatial proximal 
remotely sensed 
measurements

Coarse-scaled satellite 
observations



Summertime albedo of mountain birch



UAV-measured Wintertime Norway spruce albedo



Coarse-scaled 
climate modeling 

Albedo feedback effects for future research

Fine-spatial radiation 
measurements

• Proximal remotely sensed platforms have the opportunity of 
flexible data collection in remotely and heterogeneous 
environments

• Develop effective measurement strategies for radiation data at 
spatial resolution matching the resolution of the vegetation data

• Improve the precicion and validity of land surface climate models 
by applying fine-spatial radiation data

• Establish detailed stand-level and tree-level relationshiphs 
between boreal-alpine vegetation and albedo
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