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Motivation:

• >2 mill people within 50km of the western boundary of 
Kruger National Park

• Households in communal areas use >3 tons of fuel wood 
per year (Shackleton et al. 1994; Higgins et al. 2000).

• Live trees being cut for fuel wood
• Woodlands transformed for subsistence cultivation (Gianneccini et al. 2007) 
• Can the woodlands continue to sustain this ecosystem service?
• What is the impact of humans on Savanna vegetation structure relative to fire 

and elephants? 



Objective: 
To quantify the differences in tree canopy 
cover and height distribution between Kruger NP, 
SabiSand private game reserve (SSGR), and 
neighbouring communal areas, using airborne Lidar data.



Methods

• Lidar vegetation  canopy height measurements (1.1m resolution)
• All communal fields and settlements digitized.
• Total percentage canopy cover per site
• Lidar vegetation height data binned into 5 functional height classes:

i.e. 1-2, 2-3, 3-5, 5-7, >7m
• 250m blocks intersected with site polygons – spatial inter-block variability 
• Canopy height distribution calculated for each site.



Study area  – Land use gradient

25 000ha of 1m Lidar data included in analysis



Results: Gabbro
Gabbro
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Results: Gabbro

Gabbro
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B High impact communal rangeland, L6-gabbro-rangeland



Results: Granite
Granite
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Results: Cultivated fields
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Granite
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A Dense woodland L3-granite-SabiSand



Conclusions
� Impacts of communal land use varies with geology

� Impacts on gabbro varies from radical reduction in cover (2.6%) to 
increase in woody cover (11%) depending on use / history

� Granite: a 50% reduction in woody cover < 5m due to communal land 
use, more severe than the impact of elephants and fire in the KNP 
experiments (Asner et a. 2009, Levick et al. 2009).

� Large trees conserved in communal rangelands and fields, BUT are
they reproducing in fields? Rare tree species?

� 2010 CAO flights – Fence-line contrasts between conservation and 
communal areas 

� Meta-analyses: Relative impact of elephants, fire, humans
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