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Background 

ÅHabitat loss is a major threat to biodiversity   

ï38% of the land is cleared for agriculture worldwide 

ÅRemediation strategies: 

ïConservation of natural habitat (protected areas) 

ÅWhat about regions with substantial habitat loss? 

ïHabitat reconstruction 

ÅTake into account landscape context 

ÅCosts are important 

 

ÅHow to get most biodiversity from limited 

budget?  



Objective 

ÅDevelop a spatially explicit bio-economic model 
of reconstructing cleared and fragmented 
landscape 

ÅFind patterns of revegetation that minimise  
costs of achieving certain biodiversity outcomes 

ÅAnalyse relationships between  
optimal revegetation patterns and costs 
under different optimality assumptions 

ÅCase study: woodland dependent birds in Avoca 
catchment, Victoria 



Agriculture Dominated Landscape:  

Avoca Catchment, Victoria 
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Partitioning the Landscape 
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Each 65 ha hexagon is 

characterised by areas of 

ÅLand uses 

ÅEcological vegetation classes 

ÅExisting vegetation 

ÅLandforms 



Biological Model: Using Birds Survey Data 

(Radford et al., 2005) 



Biological Model 

ÅPredicts probability of occurrence for each of 29 
woodland-dependent bird species  

ÅProbability depends on the characteristic of the 
landscape  

ïweighted proportions of area  
of ecological vegetation classes  
within 2 km radius 

ÅBiodiversity score:  
summed probability of occurrence 

ïproduct of habitat area and probability of occurrence 
summed over a landscape 



Economic Model 

ÅOpportunity cost 

ïMixed cropping/pasture 

ïPasture only 

ïNature protection 

ÅCost of revegetation by land use 

ïNature protection and native pasture: direct seeding 

ïCropping and modified pasture: tubestock and direct 

seeding + follow-up weed management 

ïFencing (depends on the size of the project and 

typical shape) 



Optimisation Model 

ÅCalculate biodiversity score for every species 

given extent of existing vegetation 

ÅSet a target improvement of biodiversity score  

(e.g., 10%, 20%, 30% é) 

ÅNLP model ñre-vegetatesò available areas  

to achieve at least target level  

of biodiversity score for every species by 

ïMinimising revegetated area 

ïMinimising cost 

ïMinimising cost subject to equality constraint 

 



Pattern of Optimal Landscape Reconstruction 

under Different Scenarios, 20% improvement 

Area, 1000 ha 14 (+18%) 15 (+19%) 27 (+33%) 

Cost, $1000,000  80 71    142 



Pattern of Optimal Landscape Reconstruction 

under Different Scenarios, 100% improvement 

Area, 1000 ha 76 (+93%) 78 (+95%) 109 (+133%) 

Cost, $1000,000  384 364    544 



Pattern of Optimal Landscape Reconstruction 

under Different Scenarios, 20% improvement 


