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Fig.: Land cover
in SALDi study areas

1: Overberg

2: Kai !Garib

3: Sol Plaatje

4: Mantsopa

5: Bojanala Platinum

6: Ehlanzeni

(data source: ESRI 2013, 
simplified MODIS Land Cover cf. 

FRIEDL et al. 2010)

SSNM 2025



3 / 30

Jussi Baade,
et al

Some topic

Fig.: Land cover
in SALDi study areas

1: Overberg

2: Kai !Garib

3: Sol Plaatje

4: Mantsopa

5: Bojanala Platinum

6: Ehlanzeni

(data source: ESRI 2013, 
simplified MODIS Land Cover cf. 

FRIEDL et al. 2010)

SSNM 2025



4 / 9

See Poster Baade et al.: Status of ongoing soil moisture measurements in contrasting landscapes across South Africa!
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Land Surface Dynamics – Earth Observation Concept

SALDI Workflow

SSNM 2023



8 / 30
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Illustrations: Uni Würzburg

Six SALDi Data Cubes

ready for exploration,

including a github 

repository with various 
Jupyter-Notebooks 

for time-series analyses, 
classification, woody 
cover and surface 
moisture modelling. 



Illustrations: Uni Würzburg

- ca. 8500 Sentinel-1 RTC images between 2018/01 - 2023/12
- ca. 8500 Sentinel-2 L2A images between 2018/01 - 2023/12
- additional products: in-situ moisture, SANLC, GEDI, Copernicus DEM
- about 19 TerraBytes of data in total.  

Six SALDi Data Cubes

ready for exploration,

including a github 

repository with various 
Jupyter-Notebooks 

for time-series analyses, 
classification, woody 
cover and surface 
moisture modelling. 





K-Means Clustering to 3 distinct vegetation clusters

Figure: K-means clustering of Sentinel-1 VV, VH
and RVI data aggregated over time (median).

Data source: Based on modified Copernicus 
Sentinel Data [2018-2023], SALDi Data Cube

Gerrit Eisele, MSc Geoinformatics Study Course GEO 402, Wintersemester 2024/25





K-Means Clustering to 3 distinct vegetation clusters

Figure: K-means clustering of Sentinel-1 VV, VH
and RVI data aggregated over time (median).

Data source: Based on modified Copernicus 
Sentinel Data [2018-2023], SALDi Data Cube

Figure: above - SOTER Soil types (Divjkshoorn
2003) below - vegetation types within the study 
area (Datasource: SANBI, Mucina & 
Rutherford,2011)

Gerrit Eisele, GEO 402 – Uni Jena, 2025



Data sources: 

Above -  CCI Biomass: Santoro & Cartus 2024

Right - SANLC: DFFE (2018-2022)
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Why is this radar-retrieved vegetation map relevant?

Gerrit Eisele, GEO 402 – Uni Jena, 2025



Data sources: 

Above -  CCI Biomass: Santoro & Cartus 2024

Right - SANLC: DFFE (2018-2022)
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Why is this radar-retrieved vegetation map relevant?

Gerrit Eisele, GEO 402 – Uni Jena, 2025



Spectral Indices - EVI

- EVI per Cluster

(Huete 1997, Venter et al. 2020)

- G = 2.5, C1 = 6, C2 = 7.5, L =1

- Small differences, like NDVI

Figure: EVI median time series per cluster with 5th and 95th percentile range. Data Source: Contains modified Copernicus Sentinel Data [2018-2023],
SALDi Data Cube Gerrit Eisele, GEO 402 – Uni Jena, 2025



K-means Clustering – RVI

- Radar Vegetation Index (RV) per 
Cluster

(Birth & McVey 1968, Charbonneau et al. 2005)

- Measure VH backscatter relative to 
total backscatter

- Indicator of vegetation-related 
volume scattering

Figure: Sentinel-1 based median RVI time series per cluster with 5th and 95th percentile range. Data Source: Contains modified Copernicus Sentinel
Data [2018-2023], SALDi Data Cube



Figure. 



J. Baade, G. Feig, J. Glenday, E. Hahndiek, C.Pathe, T. Ramaswiela, P. Schubert, T. Strydom, M. Wolsza 
and C. Schmullius, EO for Africa Symposium, ESA ESRIN, 2024 



Map of the 5-year vegetational trend based on EVI maxima for Mokala National Park

Johannes Halbauer, MSc Geoinformatics Study Course GEO 402, Wintersemester 2023/24



Trend analyses over 5 years for grasland using maxima and phenological phases

Johannes Halbauer, MSc Geoinformatics Study Course GEO 402, Wintersemester 2023/24



Proving the impact of precipitation on grasland in Mokala National Park

Johannes Halbauer, MSc Geoinformatics Study Course GEO 402, Wintersemester 2023/24



Figure: The Open Data Cube is a cloud-based platform for an efficient and user-oriented analysis of land surface dynamics.

Visual Summary
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