
ADVANCING WOODY COVER MONITORING IN SAVANNAHS

CONCLUSIONS
✓ Need to move to species-level monitoring of savannah woody vegetation as different species of interest to different stakeholders

✓ Multi-spectral drone imagery: well-suited for upscaling species-level field data to spaceborne scales

✓ Bi-seasonal hyperspectral EnMAP & Sentinel-2 data: efficient for % cover species mapping

✓ For differentiating more species, the full synergistic potential of EnMAP & S2 is needed: need to employ denser EnMAP time series

• Savannahs cover 20% of Earth's land and are vital for biodiversity, carbon cycling, and livelihoods

• They face threats from land degradation, mainly due to woody vegetation encroachment

• This encroachment disrupts ecosystems, reduces grazing, and changes fire and water cycles

• Monitoring fractional woody cover (FWC) is crucial for sustainable land management and combating land degradation
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% WOODY COVER MAPPING

LIMPOPO, SOUTH AFRICA

BACKGROUND

TESTED:

• Landsat spectral-temporal metrics

• PALSAR GLCM textural metrics

• Dry & Wet seasons

• 4 different spatial resolutions (30m to 120m)

• RF regressor

FOUND:

• Dry season better than wet

• Optical better than SAR

• Best results: multi-sensor & multi-season
Higginbottom et al., (2018) 

% LAND COVER MONITORING

NGORONGORO CONSERVATION AREA, TANZANIA

TESTED:

• Identification of 3 woody species

• Drone multi-sensor for training + U-Net 

• EnMAP, Sentinel-2 (dry & wet season)

• 4 machine learning regressors

FOUND:

• EnMAP is good for mapping % woody cover at the species level

• EnMAP + Sentinel-2 is better

TESTED:

• Landsat spectral-temporal metrics

• 26 epochs

• Pure pixels + Synthetic mixing

Regression-based unmixing in EnMAP Box

• Change analysis: Linear trend + BFAST

FOUND:

• Landsat good for % cover change monitoring over savannahs

• Combination of linear trend + BFAST useful for change analysis 

and land degradation studies Borges et al., 2022

% WOODY COVER MAPPING

NORTHWEST PROVINCE, SOUTH AFRICA

TESTED:

• Sentinel-2 spectral-temporal metrics

• Sentinel-1 GLCM textural metrics

• Dry & Wet seasons

• Ancillary data (soils, climate, 

• 6 different shallow and deep regressors (600+ models)

FOUND:

• Dry season better than wet

• Ancillary data addition to optical better than addition 

of SAR

• Best results: multi-sensor & multi-season & ancillaryKarakizi et al., (subm) 

SPECIES LEVEL % WOODY COVER MAPPING

NORTHWEST PROVINCE, SOUTH AFRICA

Karakizi et al., (2024) 
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