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1. Above Ground Biomass (AGB)
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1. Structure From Motion (SFM) 3. Digital Surface Model (DSM)
2. Digital Terrain Model (DTM) 4. Canopy Height Model (CHM)
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Abstract

Accurate assessment of aboveground biomass is highly important for
the sustainable management of Zagros oak forests, which, on the one
hand, have high biodiversity and, on the other hand, are considered
degraded ecosystems due to human use. The aim of present study is
to estimate the Above-Ground Biomass of Quercus brantii trees in the
Qaleh Madrese forest, area of Lordegan using structural parameters
extracted from UAV imagery through a non-destructive approach. For
this purpose, diameter at breast height, tree height, and mean crown
diameter of 240 trees were measured in field operations, and the actual
biomass was calculated using allometric equations. After detecting the
tree crown in the image using a canopy height model and the inverse
watershed algorithm, tree height and mean crown diameter were
estimated for each tree. In addition, the diameter at breast heightwas
estimated using a multiple linear regression model based on the other
two variables. Finally, the estimated parameters were incorporated
into the allometric equations to estimate biomass from the imagery.
According to the obtained results, the relative root mean square error
for height, mean crown diameter, and diameter at breast heightwas
25.51%, 22.79% and 31.74%, respectively, with corresponding
coefficients of determination (R?) of 0.70, 0.83, and 0.55. The mean
estimated aboveground biomass based on these variables was 139.11,
146.78, and 260.46 kg, respectively, with corresponding R? values of
0.68, 0.93, and 0.56. The results also showed that the estimation
accuracy of mean crown diameter with an R2 value of 0.83, and the
biomass estimation model based on this variable, with an R2 value of
0.93 was higher than that of the other two variables. Overall, the
findings of this study demonstrated that UAV monitoring and
quantifying the structural parameters of Quercus brantii trees and
estimating their aboveground biomass, and can be used as a useful tool
for sustainable management and conservation planning in these
ecosystems.

Key Words:

Allometric, Height, Quercus brantii, Above-Ground Biomass, Mean
Crown Diameter.
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