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Introduction: Conservation Planning Tools
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Minimizing costs while achieving certaint conservation targets. units

In addition, MARXAN is also not efficient as it assumes that once one unit is selected
then we act in all the threats for all species. …. Perhaps we may prefer not to act in 
all species and all theats of each unit (so basically marxan does not consider threats
separately).

In Beyer et al. 2016 (who developed a MIP model solving the same problema as in 
MARXAN it was shown that MIP-approach was capable of out-performing MAXAR; in 
terms of getting better solutions and much faster.
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Introduction: Existing MIP Approaches
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Multi-Action Planning for Threat Management: Preliminaries
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Multi-Action Planning for Threat Management: Heuristic approach
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Monitoring
cost
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Multi-Action Planning for Threat Management: A MIP Model
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The decisión variables to cosinder are:
If the unit i is selected as part of the reserve (wi)
If an action is taken against threat k in unit i (xik)



Multi-Action Planning for Threat Management: A MIP Model
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We want to achieve connectivity: The idea is that if two units that are connected
are selected then penalti is 0…

Weight to 
conectivity

Monitoring cost
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Multi-Action Planning for Threat Management: An extension
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The idea is that if two units that are connected are selected then penalti is 0…



Outline

• Introduction and Motivation
– Conservation Planning Relevance

– Conservation Planning Tools

– Existing MIP approaches

• A MIP Approach for Multi-Action Planning for Threat Management
– Multi-Action Planning for Threat Management

– MIP Model Definition

– A MIP-based extension

• Case Study: Mitchell River Catchment
– General information

– Species and threats distribution

• Computational Results
– Cost efficiency and degree of connectivity

– Comparison with Marxan and Cattarino et al. 2015’ results

– Results of the extended model

• Conclusions

SuFoRun 2018



Mitchell River Catchment : General Information
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Mitchell River Catchment : Species and threats distribution

SuFoRun 2018



Outline

• Introduction and Motivation
– Conservation Planning Relevance

– Conservation Planning Tools

– Existing MIP approaches

• A MIP Approach for Multi-Action Planning for Threat Management
– Multi-Action Planning for Threat Management

– MIP Model Definition

– A MIP-based extension

• Case Study: Mitchell River Catchment
– General information

– Species and threats distribution

• Results
– Comparison with Marxan and Cattarino et al. 2015’ results

– Results of the extended model

• Conclusions

SuFoRun 2018



Computational Results: Comparison with state-of-the-art 
considering Cost efficiency and Connectivity

EURO 2015

Compared the efficiency for different levels of connectivity
Efficiency is measured as the cost of the plan divided by the cost of protecting the whole area



Computational Results: Results for different penalties
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Computational Results: Results of the extended model
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A second Extension
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Conclusions
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Future Challenge is to incorporate uncertainty in;
i) presence of the species in the area
ii) sensitivity of the species to the threat
iii) response of the threat to the interventions
iv) uncertainty in propagation rate etc..

The dynamic model is much closer to reality, so we are able to make better plans
(never done before at least that authors know).



EURO 2015


