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The Leaf Area Index (LAI), which is a key feature describing the forest ecophys-
iological processes, can be estimated from remote-sensed images. The Normalized
Difference Vegetation Indices (NDVI), derived from these images is widely used for
LAI estimation through empirical relationships. However, these empirical relation-
ships vary between years and between sensors, and their use requires calibration with
ground measurements for each image. In this study, we show that the logarithm of
the standard deviation of within-stand NDVI is linearly correlated with the mean LAI
of the stand, and that this relationship is stable between sensors and between years.
The study relies on observations of eleven remote-sensed images acquired in the man-
aged Fontainebleau forest (France), including six different sensors with a 20- to 30-m
spatial resolution (SPOT1, SPOT2, SPOT4, LANDSAT ETM+, IKONOS, and HYPE-
RION), and eight different years. In situ measurements of LAI have been performed
with the LAI-2000 Plant Canopy Analyser on about 41 stands each year, including
oak, beech, mixed oak-beech and pine stands. Relationship between the mean LAI
and the standard deviation of the NDVI is explained by the shape of the within-stand
LAI distribution and the shape of the within-stand LAI - NDVI curves. Inter-sensor
and inter-year stability of mean LAI vs. NDVI standard deviation is explained by the
low sensitivity of the standard deviation to additive or proportional shifts on NDVI.


