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In Europe: Large changes in land-use and land use policies

• Counter variety of environmental concerns and give effect to 
environmental integration, sustainable development and 
societal demands

• Amongst other: increase in abandonment of agricultural land
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Net conversion to agriculture

= High Natural Potential

= Low Natural Potential

Withdrawal from farming

Net conversion to agriculture

Increase set aside / fallow land

Increase pasture to arable land
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Changes in agricultural 
land use (1990-2000)

Abandoned Agricultural land
• Large areas set aside as (semi) natural areas

o Improve the situation with respect to: 
System heterogeneity and (bio)diversity
Fragmentation of natural systems

(EU environmental issues)

Wageningen University
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Management of (semi) natural areas
• Sustainable (environmental and economic)
• Introduction of herbivores (very often semi domesticated)

o Reduce biomass (fire hazard)
o Selective foraging allows for increase heterogeneity / biodiversity
o Increase natural value (appeal)

Wageningen University

Management of (semi) natural areas
• Problems:

o Lack of high quality forage (animal starvation)
o High fuel loads (unpalatable forage)
o Bush encroachment
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Bush encroachment:
• Increasing dominance of bushes, scrub and trees
• Consequences:

o Increased fuel load

Wageningen University

Bush encroachment:
• Increasing dominance of bushes, scrub and trees
• Consequences:

o Increased fuel load
o Decline in diversity and desired natural habitat
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Management of (semi) natural areas
• Alternative, additional management strategy required
• Bush encroachment is an issue in many grazing systems
• Learn from these systems

o underlying mechanisms / processes (EU policy requirement)
o management options 

• The African Savanna Biome

• Characterized by co-existence of two contrasting life forms:
o continuous layer of grass and a discontinuous layer of trees 

and shrubs
• Trees are stronger competitor: Why no development to closed 

forest?
• Determinants of structure and functioning

o Water and nutrients
o Herbivory

Reduction of tree cover via:

African Savannas:
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Physical removal of trees

Inhibition of seedling recruitment and establishment
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African Savannas
High density and diversity of Herbivores

African Savannas:
• Characterized by co-existence of two contrasting life forms:

o continuous layer of grass and a discontinuous layer of trees 
and shrubs

• Why no development to closed forest
• Determinants of structure and functioning

• Water and nutrients
• Herbivory
• Fire (> Pastoral economies)
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Fire in African savannas
• Removes trees:
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Fire in African savannas
• Removes trees
• Regrowth (greenflush) of high quality as forage for animals
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Fire in African savannas
• Removes trees
• Regrowth (greenflush) of high quality as forage for animals)
• Given correct fire regime: increase in heterogeneity / 

biodiversity
• Thus, fire and hebivory combined ideal option to manage these 

new (semi) natural systems in Europe?

Management of (semi) natural areas in Europe with fire?
• Social acceptability?
• Understand underlying mechanisms (EU policy documents)
• Rightfully so otherwise we might end up in an undesired state 

when implementing the management strategy
• Lets look at Africa again

Symposium on Fire Management in Cultural and Natural Landscapes, Nature Conservation and Forestry in Temperate-Boreal Eurasia 
 
                                                                       Freiburg, Germany, 25-27 January 2008 

      
      

   EFNCN-2008-Freiburg 

 
 
 
 
 
 
 
 
 
EFNCN-2008-Freiburg 



10

Contemporary Africa
Bush encroachment serious issue in many areas

Bush encroachment in Swaziland (Roques et al. 2001)

How can this be explained?
(given that fire and herbivory have kept vegetation open for so long)

Contemporary African savanna biome
Large increase in:
• Human Population
• Livestock numbers

(Photo’s Ian Gaigher)
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How can this be explained?

Contemporary Africa
Large increase in:
• Human Population
• Livestock numbers
• Increased (mis)use of fire

• Out of season burning
(end wet season)

• High frequency (often annual) 

Compiled satellite images of burned area (1993)
(Black is burned area)
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1) Relation between grass biomass and fire intensity
(Trollope 1998, statistical model of 200 fire trials)

Consequence
• Decline in grass biomass (fuel load)
• Consequent decline of the effect of fire on trees since:

2) Relation fire intensity and top kill of trees in relation to 
fire intensity and tree height

Top kill of trees in relation to fire intensity and tree height
(Trollope and Potgieter data)
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Grass biomass ↓

Increase in grazing intensity
/fire frequency

Positive feedback mechanism

Fire intensity ↓Impact of fire on trees ↓

Woody biomass ↑

Positive feedback mechanism: Allows for sudden system change 
(often very difficult to reverse)

(Photo’s Ian Gaigher)

Lajuma (South Africa) 1998

Lajuma (South Africa) 1920

This emphasizes that we 
must not just blindly copy 
best practices
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Fire a management tool in (semi) natural areas in Europe?

Yes, I do think so given:
• Understanding of:

o Which (positive) feedback mechanisms apply to our systems
o Appropriate fire regime

• Actual feasibility:
o Political and public acceptance
o Local knowledge and infrastructure

Call for research on the above in a European context

Questions?
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