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Land Surface Components in Sub -Saharan Rangelands
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Woody Plants

Herbaceous Plants

Bare surfaces
Distinct but interlinked roles:

- Carbon Storage

- Food provision for wildlife and livestock

- Influence on water cycle & fire

- (l¥

Land Surface Components in Sub -Saharan Rangelands

Hill and Hanan, 2010; Joubert et al., 2008; Schenk and Jackson, 2002; Scholes and Archer, 1997 3



Processes at landscape  scale
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Soil  Erosion

Grazing pressure

Extreme Weather Events

Woody thickening

Shrubs replace grasslands
Archer et al., 2017; Joubert et al., 2008

Heita et al., 2024; Schwieger, 2023

Severe consequences  !

Slayi et al., 2024



Challenges from a Remote Sensing Perspective

Spatial heterogeneity Temporal heterogeneity

Using Phenology to support Spectral Unmixing workflows

Core Idea:

Ÿ Spectral unmixing Ÿ Capture Seasonal Dynamics

Nghiyalwa et al., 2021
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Pheno -Feature Space
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The Pheno-Feature Space

Brandt et al., 2016
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Endmember 
locations

Pheno -Feature Space
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Synthetically mixed 
Training data

100 %

100 %

100 %

Random 
Mixtures Labels

40, 20,
2020, 70,
1010, 30,
60

Okujeni et al., 2013

Neural Network 
Regression

Pham et al., 2024



Case Study Namibia
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N = 220

2.8 cmValidation
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Woody
[100%]

Herbaceous
[100%]

Bare Surface
[100%]

11



üCroplands not well represented

üFire (northern parts ) can complicate  
phenology  signals

ü Interannual  variability

üRequires  dense Sentinel 2 time 
series

Limitations
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üPheno-feature space allows 
systematic endmember 
selection in semiarid 
rangelands

üValidation against high -
resolution drone imagery 
shows robust performance

üFramework offers  foundation  
for  more  accurate  vegetation  
cover  representations  across 
semiarid (Sub -Saharan) 
Rangelands

Take Home
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Ovaherero, Damara, Nama, and San.

üWe respect their generations -deep knowledge and hope our satellite -based 
perspective can contribute meaningfully alongside these longstanding ways 
of knowing.
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Contact 

lasse.harkort@geo.hu -berlin.de

Our lab

https:// eolab.geographie.hu-berlin.de

We encourage  FAIR data  policies

Check out our online maps and data  
downloads

Thank  you for  your  interest !
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Sampling Procedure
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Validation Sites
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