Quantifying Local-scale Forest Degradation Intensity from Charcoal Production Using a Fusion of GEDI and Landsat Data
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Problem statement/Goal: Solely relying on passive remote sensing presents challenges for monitoring and quantification of loss of woody biomass from forest degradation. Here we demonstrate the potentials of
fusing data from the spaceborne LIDAR mission, GEDI, with Landsat to facilitate the quantification of aboveground biomass (AGB) removal and uncertainties associated with charcoal production at a local scale.
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= Study area: Mabalane district, province of Gaza, in = Predictor variables: metrics from Landsat annual mean composites. = Total AGB removal in Mabalane district between 2008 and 2018 is = Generally, our estimates of total AGB removal align with
Southern Mozambique; total area is 9107 km?2. = Response variables: quality filtered log-transformed GEDI AGBD [5]. estimated to be 2,432,100 % 366.1t , and this is 7.14% % 0.02% higher the reported number in Sedano et al. (2020) [1].
= Total GEDI L4A-like AGBD estimates: 4,357,516. = Modeling: random forest model with hyperparameters tuned [6]. than the reported AGB removal in Sedano et al. (2020) [1]. = Regrowth signals in Mopane forest were also observed
= Quality AGBD estimates: 1,130,861. = Uncertainties quantified with 100 Monte Carlo simulations [4]. = Patterns of change relate to degradation history - older degradation in areas with different time since degradation with
= 67 Orbits crossing study area in 18-months duration . areas (Box A) show signals of regrowth, while recent degradation show independent dataset from Worldview-2 Images (Fig. 4).
= Geolocations of the dataset optimized by filtering based 3 intensive removal/loss in biomass as there has not been enough time for = Next steps include 1) retroactively estimating AGBD
on canopy cover from GEDI L2B product and mean NDVI. - cen o S recovery (Box B). condition in each year, 2) comparing current model with
e . —1 - . = Uncertainty in AGDB change is 3.18 Mg/ha on average. model built with only growing season Landsat scenes to
_ o r Degraded in 2008 optimize interannual variations in spectral signals,
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