UNCERTAINTIES IN THE RELATIONSHIP BETWEEN HYPERSPECTRAL DATA AND LEAF NITROGEN CONTENT
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Abstract. A strong positive correlation between canopy Bidirectional Reflectance Factor (BRF) in the Near InfraRed (NIR, 800-850 nm) spectral range and canopy foliar nitrogen concentration, %N, in temperate and boreal forests has recently been
documented [1]. This result was interpreted as an indicator of the direct relation between foliar %N and forest reflectivity. The significance of such a linkage, if true, is two-fold. First, it may indicate an unrecognized role of N in the climate system via its
influence on vegetation reflectivity and shortwave surface energy exchange. Second, it may offer a basis for monitoring the foliar nitrogen from space using NIR surface reflectance data. This poster presents an analysis of the observed relationship. Our results
suggest (1) canopy structure is the dominant factor that positively relates NIR BRF and %N; (2) the observed relationship does not indicate feedback in the Earth’s climate system involving N cycle; (3) BRF spectra in the interval [700, 790] provide critical
information needed to remove the effect of canopy structure; (4) foliage surface properties have an impact on forest reflectivity, lowering its sensitivity to leaf absorbing pigments. The use of polarization measurements may help to remove this source of
uncertainty in relationship between forest reflectance and leaf biochemistry.
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