Highest Reflecting Surface

Ground Return

Evaluating The Suitability of GEDI-derived Structural Vegetation Information Metrics
For Characterization of Savannah Ecosystems in Southern Africa

Author: Chidinma Akah
Co-Authors: Achim Roder, Jari Mahler, Thomas Udelhoven

e Presenter: Jari Mahler ety /

Environmental : Department of Environmental Remote Sensing & Geoinformatics, ﬁ Federal Ministry
Remote SQHSIHQ ; Fac. Of Regional and Environmental Sciences b Satifigm ATicar! i e
& Geoinformatics Trier University, Germany s ‘

» ° ite Chiange a
d . a N -

< ) Ve [and €

. .

“ Universitat \rie




KAZA and Okavango Delta

Landcover map of KAZA TFCA showing the study area
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Land cover map of KAZA TFCA (Gebhardt, S. 2021).

Figure 1. Vegetation types in the study area.
a) woodlands b) open shrubland, c¢) cropland, d) grassland with closed forest to the left



Global Ecosystem Dynamics Investigation (GEDI)
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* Vertical structural vegetation data

e 25m diameter footprint

e Canopy height - RH98

* Canopy cover

* Foliage height diversity (FHD)

Plant area index (PAI)

Longitude: 22.2006
Latitude:-19.5741
Shot Number 9.011110010005506e+16 _."
.

Beam: BEAM1011
Tandem-X DEM:976.976
Elevation (m):974.125 o
Canopy Elevation (m): 991.052 i 1 0.15
Canopy Height (rh100): 16.920 4
Quality Flag: 1
Plant Area Index: 0.619
Canopy Cover:0.266
Foliage Height Diversity: 2 381
Degrade Flag:0
Sensitivity: 0.979
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2019-2022 data used in this study
Each overpass 4 tracks

Sparse coverage (60m, 600m apart)

Geolocation uncertainty of ~10m (Tang,
et al., 2023) 3



Sentinel-2 STM, Phenology

Why Sentinel-2?
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Sentinel-2 Raster Data
13 reflectance bands
10m (partly resampled)
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Spectral Temporal Metrics (STM)
Statistical aggregation of time series (2019-2022)
Q10, Q25, median, Q75, Q90, AVG, STD
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Phenology Parameters
Description of EVI phenology curve

E.g. Area under the curve, Date/Value Peak of Season 0 40 80 120 16°Dé‘3(0 240 280 320 360

STM concept © Stefan Ernst



Random Forest Model
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Accuracy Total Study Area

- Canopy Height (RH98)
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Spectral Bands
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Conclusion

e Sources of Error

* GEDI data itself is inaccurate
GEDI vs. Sentinel-2 footprint (25m circle vs. 10m x10m)
Geolocation error

GEDI date and S-2 feature time frame
Explanatory limitation of temporal-spectral data for vertical structure data

* |s the GEDI-Sentinel2-Fusion suitable to characterize savannah ecosystems in
Southern Africa?

* Originally designed for homogenous, tall and dense vegetation but seems to also
provide valuable information in lower-stature, discontinuous savannah vegetation



Thank you for your attention!
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