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Goals:

* Adapt North American Landsat-8 Land Surface Albedo methodology
into Landsat-8, Sentinel-2, and HLS Land Surface Albedo products of
circumpolar northern lands (40°N to 84°N) for snow-free and snow-
covered conditions (using either MODIS or VIIRS BRDFs)

* Investigate the temporal and spatial variation of albedo in the higher
latitudes due to land use change, vegetation species shift, and forest
disturbance from fire and insect infestation. Explore impacts on
surface energy budgets, and radiative forcing.



Circumpolar Landsat-8 Albedo

o o
o Ry
R o
o o
° o %
o ©
© o o
o ° % .
3 o
L] o
= o
3 "
o
72}
& o
_304 o - ] o
i o

03 oo @ 00
0.2 go ©
o TOOLTower V& ? °

01 o® o
gl ® LC8 Albedo o
-35 55 165 265 365
nNv N1
1 - [l ]
& o Bona Tower 9
0.9
e LC8 Albedo o
08 o O o o
o
07 g
S o L-PN
o 06 o
-<_‘; | g g.o g
> 05 580 8
£ 8 . 9
7] o £ 3
Y 04 |g©
z2 B o & %
03 <§ §
8 oP
02 @
8 o o
01 m%
50 a o )
-35 15 65 115 165 215 265 315 365

DOY 2018

el

roond

o

x;
January2018

oY o

e oo

S e o]

e 0 o]

bsom ooomd

ey ww

rgew
P

n

T T 2 T RS g T T
VoW ST WUTW MUTW YT WOVE WIUE WwR  evon

Tower sites: Toolik (TOOL) tundra
and Caribou-Poker Creeks Research
Watershed (BONA) taiga and Blue
Skye Broadband Albedos
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White Sky Broadband Albedo



Surface White Sky Albedo (WSA)
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Comparison of the albedo pattern as measured by Landsat-8 (left, 30 m

G ree n Ia n d B roa d ba n d resolution) and MODIS (right, 500 m resolution) on 2019-06-10. Although the
overall pattern is consistent between the two sensors, the increased spatial
variability afforded by Landsat-8 provides considerably more detail.
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Sheet Melt Episode on Albedo, (submitted).
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Variance in Albedo
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HLS v1.5 S30 Shortwave Albedo MCD43A3 Shortwave Albedo




HLS v1.5 S30 Shortwave Albedo MCD43A3 Shortwave Albedo




MCD43A3 Shortwave Albedo




Circumpolar Albedo Processing

* | -8, S-2, and HLS v1.5 are now being processed
both locally and on Amazon Web
Services (AWS)

* Further evaluation underway at
spatially representative
tower sites

e Several manuscripts are
currently in progress
demonstrating advantages
of higher resolution albedo | .
products from L-8, S-2, HLS.




