Combining terrestrial and UAV laser scanning
for non-destructive biomass prediction
at biomass reference sites
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Background

e AGB related satellite missions
require cal/val data across hectare

scales

- forest inventories: smaller plots
- large research plots = rare

e Allometric models based on field
inventories with possible bias for
large trees (Burt et al., 2020; Burt
et al., 2021)
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Background

e TLS + QSM as potentially unbiased predictor of
wood volume and AGB, also for large trees
(Calders et al., 2015; Gonzalez de Tanago et al.,
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Background

e QSM with UAV-LS difficult
(Brede et al., 2019)

e Most allometric models use DBH > hard
to estimate from UAV-LS for dense

canopies
(Brede et al., 2017; ] [
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Objectives

e Explore modelling strategies based on field inventory, TLS
and UAV-LS to predict individual tree AGB

— Context of local reference site for calibration/validation
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Data
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Speulderbos (NL) Litchfield (LF)
Data: TLS

e 199,171, 191, and 310
samples for NL, FG, RC
and LF

e NL: deciduous &
coniferous species

e Processing: Leaf
segmentation & QSM
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Data: UAV-LS
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Data: UAV-LS
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Methods: tree parameters ongth (GEL)
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Methods: modeling approaches

e A: field inventory

In(AGB) = o + Bln(pD*H) + ¢

e B: parametric for UAV-LS (Jucker et al., 2017)
In(AGB) = a x Sin(H x C'D)

e C: non-parametric for UAV-LS
AGB ~ all parameters with Random Forest
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Methods: validation

e |eave-one-out-Validation

e Simulate errors when only n samples are available for model calibration
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Results

e Inventory-based
(A) with lowest
RMSE

e Parametric (B) and
non-parametric
(C) modelling with
UAV-LS with
similar RMSE

o Effect of
segmentation

Estimated tree AGB [Mg]

Tree AGB based on TLS QSM [Mg]
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Discussion

e Reproduceable workflow when new algorithms become available
(e.g., segmentation, QSM)

e Species information needed for wood density estimation

e Need for investigation:
omission / commission errors for automatic segmentation > relevant for
plot scale AGB
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Thank you for your attention!
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