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Functions for aboveground biomass estimation derived
from satellite images data in Mediterranean agroforestry

systems
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Abstract Forest biomass has been having an
increasing importance in the world economy and in
the evaluation of the forests development and moni-
toring. The main goal of this study is the development
of functions for the estimation of aboveground
biomass, using crown cover as independent variable,
for Quercus rotundifolia, Quercus suber and Pinus
pinea in agroforestry systems, both for monospecies
and multispecies stands, based on Portuguese data.
Crown cover per specie was derived from crown
horizontal projection obtained by processing very high
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spatial resolution satellite images (Quickbird and
Worldview-2), with contrast split segmentation
method and object-oriented classification. The stand
species composition distinguished species and mono-
species from multispecies stands. The best model was
the one with crown cover and dummy variables for
composition as explanatory variables, reflecting the
differences between species and stand structure.
Aboveground biomass with this function should
ideally be calculated with the grid areas applied in
this study, though similar accuracies can be obtained
for other grid sizes.
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Introduction

Agroforestry systems are recognised for their impor-
tance in biomass production, both carbon sequestra-
tion (in vegetation and soil) and as a source of biomass
for energy (Jose and Bardhan 2012). These systems
enhance the production perpetuity and sustainability
(Nerlich et al. 2013; Eichhorn et al. 2006; Jose et al.
2004). In Europe holm oak (Quercus rotundifolia
Lam.) and umbrella pine (Pinus pinea L.) were
identified as target species for agroforestry systems
(Reisner et al. 2007). In addition, these systems have
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