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Abstract

Remote sensing systems, especially hyperspectral remote sensing require fundamental
knowledge of spectral reflectance of desired tree species for recognizing tree species and
mapping forest type. Field spectrometry as a field of remote sensing, dealing with
determination of these spectral characteristics tries to provide the spectral libraries for
different objects. The first objective of this study was to prepare and investigate the
significant differences between the spectral signature of the most important forest tree
species namely Beech (Fagus orientalis), Hornbeam (Carpinus betulus), Alder (Alnus
subcordata), Oak (Quercus castaneifolia) and Ironwood (Parrotia persica) of the northern
forest of Iran. This was carried out using a full range spectrometer during the summer
2007. The second objective of this study was to discriminate the spectral signature of
Beech (Fagus orientalis) in three elevational sites (low, middle and high altitude). A total
of 642 leaf “pile’ spectral curves of illuminated and shaded leaves were acquired of 107
trees of the mentioned species in altitude gradients between 250 and 2200m (asl.) under a
clear and cloudless sky. Following the measurements, chlorophyll and nitrogen of the
same leaf were extracted in laboratory. After quality control and noise remove, the
spectral fingerprint of the species was prepared along 350-2500 nm. In order to investigate
the spectral reflectance differences, five important vegetation indices related to leaf
chlorophyll and nitrogen content were calculated and statistically analyzed. Also in order
to investigate the species separability and to define the best wavelength for this aim, the
partial least square (PLS) analysis was used. We conclude that ANCB has the most
relation (r=0.60-0.81) with nitrogen content in comparison with the other indices. The
value of vegetation indices of illuminated leaves was more than shaded leaves; it was
significantly different in Beech, Hornbeam and Ironwood. This result has been proved by
statistical results obtained by chlorophyll and nitrogen data in lab. The results showed that
the sensitivity of all indices is not similar for any range of chlorophyll and nitrogen
content. Based on robust sensitivity of ANCB index to nitrogen content we could surely
justify about the spectral differences between species by this index. Based on the PLS
result it proved that by interring nitrogen variable the ability to discriminate species has
been increased. This results showed that there was the most distinct separation between
Ironwood and both Alder and Oak, although there was a strong similarity between Beech
and Hornbeam. The result obtained by PLS regression showed that there was a distinct
separability between Beech leaves at highest elevation than either the mid or low elevation
sites. Based on the result obtained by using vegetation indices and PLS regression, we
could conclude that the best wavelength region for spectral separability of species is in red
edge region.

Key words: Field Spectroradiometry, Spectral fingerprint (library), Vegetation indices,
Chlorophyll and nitrogen content, PLS regression, Caspian forest tree species.
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