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Remote Sensing of Vegetation

Knowledge based classification of 
the Okavango Delta - Botswana



Okavango Delta Image classification
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➢ATSR



Okavango Delta - Botswana



Panhandle

Panhandle



Permanent Swamp

Permanent swamps



Seasonal swamp

Seasonal swamps



Seasonal swamp channel

Seasonal swamps, channels



Seasonal swamp in flood

Seasonal swamps, during flood
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Unsupervised classification of ~ 400 satellite images (NOAA AVHRR, 
ERS-2 ATSR), and supervised classification of Landsat MSS / TM   

(subset of ~ 3000 images)

AVHRR Unsupervised 
classification

Manual 
reclassification

Classification of historical flood areas



940705 980825

AVHRR vs. Landsat TM  AVHRR vs. ATSR

Evaluation of classification accuracy



Flooding 1985-2000



Flooding month 1985-2000



Okvango Delta Water balance 
1992/93
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Okavango Delta knowledge based classification

Input data: 
Landsat TM 
Tasseled cap 
Brightness



Okavango Delta knowledge based classification

Input data: 
Landsat TM 
Tasseled cap 

Wetness
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Okavango Delta knowledge based classification

Input data: 
Landsat TM 

NDVI
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Okavango Delta knowledge based classification

Input data: 
Landsat TM 
Tasseled cap 

Wetness
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Islands as object models and how to classify



Primary islands built from 
accumulation of clastic sediments

Island types

Inverted channel island

Note the 
shape of 
the island



Island types
Scroll bar island

Primary islands built from 
accumulation of clastic sediments

Note the 
shape of 
the 
islands, 
and their 
position 
adjacent 
to the 
channel



Primary islands built from 
accumulation of clastic sediments

Island types
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Island types
Riparian forest island

Secondary islands grown from 
precipitation of chemical sediments



Island types
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Secondary islands grown from 
precipitation of chemical sediments
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Object oriented database of the Delta islands 
and their characteristics
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Okavango Delta knowledge based classification

Local rules

Focal rules

Regional rules





Water = 2.5 m below reference 
level



Permanent Swamp = 2.0 m below reference 
level



Primary floodplain = 1.5 m below reference 
level



Secondary floodplain = 1.0 m below reference 
level



Grassland = reference level



Salt pan = 0.5 m below  reference level



Occasionally flooded grassland = 0.5 m below reference 
level



Salt pan = 0.5 m below reference level



Riverine forest = 1.2 m above reference level



Dry woodland = reference level



Dry woodland = reference level
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Landcover ecoregions
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