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ABSTRACT 

A method for determining the surface albedo from routine daily NOAA AVHRR data is 
described and tested for applicability under high latitude conditions in a boreal-sub-arctic 
region. The test period included all received satellite data from April to October 1994, giving 
a good coverage of various and changing surface conditions. Albedo values obtained initially 
for each cloud-free pixel and satellite over-pass were averaged over nine-day periods to include 
a full cycle of measuring geometries and to obtain an adequate number of cloud-free pixels in 
the final average images. With the automated image navigation provided by the present receiving 
system, spatial averaging over a minimum of 24 x 24 pixel squares was needed to obtain accept­
able repeatability of local albedo values. The atmospheric correction was made using a 
bi-directional atmospheric correction method. In early April, the albedo over the sea in the ice­
covered northern Gulf of Bothnia and in the open mountain regions was typically above 60%. 
Over snow-covered forested areas, the albedo was near 50% in the sub-arctic zone, and near 
30% for the central boreal forest-covered surface. The difference in albedo between the northern 
and southern forested locations in the presence of snow was attributed to the higher biomass 
density of forests in the south and possibly more snow remaining on trees in the north. For 
snow-free conditions, forested areas typically showed an albedo in the range 11-13%. 
Agricultural regions, mixed with minor patches of forest, generally showed an albedo below 
15 % for conditions of low crop leaf area coverage, but reached as high as 18 % under conditions 
of maximum leaf area coverage in mid-summer. Retrieval of the edge of snow cover in spring 
and the appearance of newly-fallen snow in autumn could readily be carried out using a 
threshold albedo of 20%. 

1. Introduction 

The role of surface albedo as a factor strongly 
affecting the earth's radiation balance has fre­
quently been emphasised in studies of the global 
climate system. Snow and ice have generally a 
high reflectance, implying that regions having cold 
winter and relatively warm summer climates show 
strong seasonal variations in surface albedo. 
Realistic estimates of surface albedo at adequate 
spatial scales are a prerequisite for a realistic 
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estimation of the global energy balance in atmo­
spheric simulation models and for detecting 
changes in the radiation balance of the global 
climate system. Sensitivity studies with relatively 
simple energy balance models have for example 
shown that the atmospheric response to changes 
in the radiation balance is highly unstable; changes 
in the surface albedo have caused significant per­
turbations in the state of the atmosphere (Van der 
Veen, 1992). Long-term monitoring of the land 
surface albedo regionally in high latitudes as well 
as globally is best done using remote sensing from 
polar-orbiting satellites, of which the use of NOAA 
A VHRR is discussed here. 
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