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ABSTRACT

Remote sensing measurements are useful
for monitoring the amount and status of
phytomass and leaf area index (LAI) of the
world.s forests This information is
important for models relating LAI to net
primary production of global forest eco-
systems. The measured reflectance of a
forest canopy can varv diurnally because
of changing sun angle. The reflectance
can vary seasonally because of sun angle,
as well as changes in the canopy unders-
tory or background reflectances.

An experiment was performed to examine
the effects of changing sun angles and
backgrounds on the reflectance of three
canopies of small balsam fir (Abies Balsa-
mea (L.) Mill.). These simulated forest
canopies were arranged with different den-
sities on a 4 m diameter rotating plat-
form. The average reflectance from thir-
ty-seven observations for each of three
backgrounds (grass sod, white-, and
black-painted boards) were obtained for a
wide range of solar zenith angles. Sun
angle strongly affected canopy reflec-
tance, especially when the background
reflectance was high. Canopy reflectances
and spectral vegetation indices were sig-
nificantly different due to backgrounds at
solar zenith angles of less than 50 . At
larger sun angles, shadows reduced the
effect of the underlying background
reflectance.

The relationships among canopy charac-
teristics and spectral response were also
evaluated. Both linear and allometric
model forms described these relationships
well under certain conditions In gen-
eral, cases with higher contrast between
background and coniferous canopy produced
stronger relationships.

Sun angle and background effects are

important factors to consider when using
remote sensing data to inventory and moni-
tor coniferous forests. However, the
potential of using multitemporal data that
make use of differences in the background
appears promising.
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