
Marine spatial optimisation models 

allocate locations (i) in a seascape 

amongst management zones (z) to 

maximise an objective function (X): 

X =   (𝑉𝑖𝑧  × 𝐶𝑖𝑧)𝑧𝑖   

• 𝑉𝑖𝑧 is the ecological, market and 

non-market value of assigning 

location i to zone z. 

• 𝐶𝑖𝑧 = 1 if location i is allocated to 

zone z, and zero if not.  

• Management zones can include 

fishing, recreation, and no-take 

reserve areas. 

A conservation constraint can specify 

that an ecological value in the 

seascape, for example species’ 

abundance (A), must be greater than 

or equal to some target: 

 𝐴𝑖 ≥ 𝑡𝑎𝑟𝑔𝑒𝑡  𝑖    𝑖  

𝑉𝑖𝑧 can be redefined as ‘stakeholder’ 

or ‘expert’ values to demonstrate the 

impact on marine spatial 

management of using different 

preferences. 
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Expert vs Stakeholder Opinion 

Outputs 

Marine Spatial optimisation 

Objective 

• Scientists and marine 

stakeholders can have different 

preferences for biodiversity.  

• Expert-driven planning 

approaches may not gain 

stakeholder support, which is 

important for conservation 

success.  

Methods 

1. Elicit spatially explicit non-market 

values for marine ecological 

features from stakeholders at 

Moreton Bay, Queensland, 

Australia.  

2. Combine this non-market 

valuation data with existing spatial 

ecological and market data for the 

area. 

3. Analyse data using a spatial 

optimisation model to determine 

the optimal spatial allocation of 

the study area to maximise value 

while meeting conservation 

targets. 

We will reconcile stakeholder 

preferences for marine zoning, e.g. 

no-take marine reserves, with 

‘expert-driven’ ecological priorities by 

incorporating the following values 

into a spatial optimisation model: 

• ecological 

• market 

• non-market 
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• A  methodology for integrating 

expert and stakeholder 

preferences for marine ecological 

assets.  

• Recommendations for marine 

planning priorities which 

incorporate the values of both 

groups. 

Data 

Previous analyses use expert-driven 

planning approaches by combining 

ecological and market data. We will 

incorporate stakeholder preferences 

by collecting non-market valuation 

data. 

Data used in spatial optimisation analysis 
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Study Area 

Moreton Bay, Queensland, Australia 

Previous 

analyses 

Current 

analysis 

Ecological 

• Species’ abundance, 

richness or biomass 

• Habitat type 

Market 

• Fisheries’ catch 

Non-Market 

• Existence 

• Recreational 


