
Earth Observation and Climate Processes (EOCP) 

We implemented the Framework for Operational 
Radiometric Correction for Environmental Monitoring 
(FORCE), a processing method for automated radiometric 
correction of the entire Landsat and Sentinel-2 archives of 
the region.  
 
All surface reflectance data for the KAZA area are stored in 
a unified projection system in 30x30km2 tiles, including 
metadata, processing history and auxiliary data (quality 
flags, cloud/cloud shadow etc.). 
To support a diverse range of analyses, level-3 products 
may be generated, including 
• Original and fitted timeseries 
• Spectral-temporal metrics for different seasonal setups  

(fig. 3) 
• Land surface phenology metrics (see poster by Jari 

Mahler) 
 
 
 

Fig. 2: Data availability in the KAZA tiles. Left: Landsat (1984-); right: Sentinel-2 (2015-) 
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With ~520000km2, the Kavango-Zambezi Transfrontier Conservation Area 
(KAZA-TFCA) is the largest cross-border conservation area worldwide, spanning 
the international borders of five countries in Southern Africa.  
KAZA is home to ~ 3 million people; it harbors >3000 plants and several red-

listed fauna species, and encompasses a wide range of ecosystems, including 
grasslands, dry forests and woodlands and extensive wetlands.  

EO Datacube 
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KAZA general objectives are to 
•Ensure that key ecological processes 
continue to function where borders have 
divided ecosystems. 
•Join fragmented wildlife habitats into 
interconnected mosaics of protected areas 
and transboundary wildlife corridors 
•Protect the international shared 
biodiversity including watersheds, water 
basins, and wildlife. 

• Increase economic opportunities for the local communities who bear the 
opportunity cost of interacting with wildlife that transverse through communal areas. 

• The SASSCAL-II project ELNAC (Enhanced Livelihoods and Natural 
Resource Management under Accelerated Climate Change: a large 
landscape social-ecological systems approach) addresses the vivid and 
on-going human-wildlife conflict and failing conservation and 
development objectives in the KAZA-TFCA. 

• It makes the assumption that this conflict is driven by the current 
conservation paradigm, which stigmatises local communities as degrading 
agents and excludes them from managing natural resources around them.  

• Not only livelihoods but also conservation 
outcomes are jeopardized through this process 
because disenfranchised local communities will 
resist conservation objectives. 

• ELNAC proposes that conservation, development 
and food security can be synergetic goals if 
managed under another agroecological 
paradigm.  
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Fig. 3 STM metrics: Median reflectance 
(top/center left) & Standard deviation 
(center right & bottomt) 

Fig. 7: Canopy cover mapped from GEDI-metrics with Sentinel-2 derived STM-/LSP-metrics 

Fig. 4: Land cover fraction maps derived from Landsat STMs (RGB= Woodland - Non-irrigated - Irrigated 

Fig. 5: Frontier metrics examples 

Fig. 6: Percentage of frontier archetypes (full area) 

We used yearly Landsat-
based land cover fraction 
maps derived from support 
vector regression analysis 
to characterize transfor-
mation frontiers in SE-
Zambia. Slow to medium 
progressing   frontiers in 
strongly transformed land-
scapes are dominating, 
whereas fast / leapfrogging 
frontiers hardly occur.  

Timing Diffusion 

Integrating Global Ecosystems Dynamics 
Investigation data with Sentinel-2 STM- and 
LSP-metrics we derived wall-to-wall vegetation 
maps for the Okavango Basin using random 
forest models. Best accuracies were achieved for 
canopy height (R2>0.5), followed by foliage 
height diversity and canopy cover. 

Transformation Frontiers Agricultural Dynamics 

Using random forest models on dry-season Landsat 
STM metrics, we derived agricultural class probabi-
lities for every year from 1995-2023 for some 
~145000km2 in the central KAZA area. We fitted a 
time series through these probabilities and 
segmented this using LandTrendR and used the 
breaks to characterize periods of agricultural con-
version, cropping and fallow. Patterns vary strongly 
by country and region, and clearly reflect socio-
economic and climatic conditions.  

Fig. 8: LandTrendR-based characterization of agricultural conversion and fallow dynamics 

Fig. 1: FORCE pre-
processing workflow 


	 

