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Examples of surface roughness at 

Greenland Summit in June - July 2010

4.10.2016 SNORTEX/FMI/Terhikki Manninen 3

https://helda.helsinki.fi/bitstream/handle/10138/28678/2011nro8.pdf;sequence=1

June 30, 2010 July 1, 2010July 4, 2010 July 5, 2010July 7, 2010 July 16, 2010



Examples of surface roughness at 

Sodankylä in 2009 - 2010
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https://helda.helsinki.fi/bitstream/handle/10138/135970/2014nro7.pdf?sequence=1

March 11, 2009March 17, 2009April 20, 2009April 21, 2009April 22, 2009April 27, 2009



Snow surface roughness 

measurements
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Tacymeter measurements: 0 é 50 mPlate measurements: 0 é 1 m



Surface roughness and geometric optics
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Albedo and bidirectional reflectance

Total albedoais known from mast measurements, f is the angular

frequency of the reflected radiation calculated from the profiles andDA is 

determined by the angular difference of the calculations

=> R is solved from the equations above

=>afor each profile is then determined as a function of sun zenith angleq0
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Effect of surface roughness on the

mean reflectance of the profile
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Assuming material reflectance to be R = 0.9



Effect of surface roughness on the

angular distribution of the reflected

radiation
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Effect of surface roughness on the albedo
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Albedo for each profile from in situ

measurements at Greenland Summit

Albedo for each profile from in situ

measurements at Sodankylä



Variation of the effect of surface roughness

on albedo
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1 ± standard deviation / mean albedo value for each profile shown



RASCALS: Effect of surface roughness on the angular

distribution of the reflected radiation
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RASCALS: Effect of surface roughness on the angular

distribution of the reflected radiation
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RASCALS: Effect of surface roughness on the mean

reflectance
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RASCALS: Effect of surface roughness on the angular

distribution of the reflected radiation
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RASCALS: Variation of the albedo vs. sun zenith angle
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RASCALS: Variation of the albedo vs. sun zenith angle
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SNORTEX, March 18
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SNORTEX, April 23
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