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Study Area and Period
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Community Concerns
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Vulture Threats & Elephant Aggression
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Image Credit: John Haslam

White-backed vultures (Gyps 

africanus) are endangered due to loss 

of nesting trees 

Urban expansion, drought, and 
vegetation damage around waterholes 
present new environmental challenges

African elephants impact nesting trees 

by removing branches, stripping bark, 

and toppling trees
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Project Objectives
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Analyze time-series of NDVI and LULC to assess vegetation change 

Provide geospatial evidence to foster 

conservation efforts by partners

Map artificial waterholes, vegetation health, 

and nesting sites
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Earth Observations
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Landsat 8 OLI

Landsat 9 OLI-2

Landsat 7 ETM+

Sentinel-2 MSI
Image Credits: Andrew Colvin, NASA, ESA

Landsat 5 TM
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Methods
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Landcover Output Results
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Landcover Change from 1995 to 2024
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1995
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Land Type % Change

Woodland -43%

Bushland +37%

Shrubland +16%

Grassland +55%

Bare Area +102%

Cropland -8%

Water +29%

*Values rounded
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2024 Nests by Landcover Class
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NDVI Results
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NDVI Change Detection from 1994 to 2024 
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NDVI Change Detection by Decade
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Change Detection Areas
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Vegetation Effects on Nesting
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Vegetation Around Waterholes
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Nesting Around Waterholes
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Distance from Water

Source

Nests by Waterholes Nests by Zambezi River

Less than 3 km 255 335

3 – 5 km 100 122

5 – 8 km 97 296

Vulture Nesting Sites

Waterhole

Study Area

3 km Buffer

5 km Buffer

8 km Buffer
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Errors & Uncertainties 
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Burn Scars Vary from Year to 

Year

Cloud Cover limits Data 

Availability

Unevenly Distributed Training 

Points with no Accuracy 
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Image Credit: USGSImage Credit: USGS Image Credit: USGS
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Feasibility
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Image Credit: USGS

Image Credit: ESRI
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Conclusions
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Variables for 
Vulture Nests

Within 3–8 km of water

Dense tree areas bordering 
open space

Trees 16–17m tall

End products can be used for outreach 
and decision-making involving:

Artificial Waterhole Impact

White-Backed Vulture Conservation

Tree Cover Recovery

Image Credit: Joseph Heymans
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