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Zonae Cogito:  

Decision Support Software for Marxan 
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What is ZC? 

Name means “to think about zones” 

 

Designed for use with Marxan / Marxan with 

Zones 

•  Decision support  

•  Database management 

•  Uses open-source GIS 

•  Available for free on www.uq.edu.au/marxan   
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http://www.uq.edu.au/marxan


Decision support system designed to help 

you use Marxan in many ways: 

•  Edit Marxan files 

•  Change Marxan parameters 

•  Run Marxan 

•  View results 

•  Automate creation of files, cluster analysis 

•  And more! 
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What can you do with ZC? 



Scenario Management 
• Explore a different problem definition by changing a 

major parameter: 

– Target levels 

– Cost layer 

– Amount of clumping 

• Each new scenario requires a new Marxan 
database 

– Input files 

– Output folder 

– Shapefile 
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Create a Project 

Link to your Marxan 
database with the 
correct input.dat 
 
Link to your 
planning unit 
shapefile for  that 
scenario 
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Input.dat 
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Edit, run and view maps in ZC 
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Results write to planning unit shapefile 
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-This only happens if 

using ZC to run Marxan 

- Note that here PUs with 

value “1” means not 

selected and “2” selected. 



Output Files 

• Best Solution (output_best) shows which 

planning units were selected in the solution with 

the lowest objective function score 
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Individual Solutions 

• Use: Every solution has a file that 

can be displayed as a map  

• The planning units chosen in 

individual solutions are 

complementary 

• The “Best” Solution shows 

planning units selected in the 

solution with the lowest objective 

function score 

 

Solution 1 Summed SolutionSolution 2

11 



Output Files 

• Summed Solution / Selection Frequency 

(output_ssoln) shows the frequency of each 

planning unit being chosen in a run  
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Selection Frequency 

• Ssoln (Summed Solution) files show 

the selection frequency of each 

planning unit 

• Selection frequency is not a solution, 

and collections of highly selected 

areas are not complementary 

• Use: A map of this file can help 

identify areas that are always, often, 

rarely, or never included across all of 

the Marxan runs in a scenario 

Solution 1 Summed SolutionSolution 2
Selection 

Frequency 
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Output Files 

• Summary (ouput_sum) for each run: score, cost, 

boundary length, etc. 

 Use: 

 Compare runs  

 Check for missing values and shortfall (calibrate SPF) 
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Output Files 

• Missing Value 

(output_mv“NoSolution”) 

for each solution shows the 

amount of features met, if 

target were met, etc. 

 Use:  

 For a particular solution, 

you can examine 

conservation feature 

target achievement 
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Output Files 

• Log (output_log) of what 

you see on the screen 

when Marxan is running 

• Indicates which Run or 

Solution is the best 

solution. 

16 



Calibration Tool 
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Boundary Length Modifier (BLM) 
• BLM controls the size of “clumps” in a Marxan solution 

• As the BLM   , the size of the clumps    (and    cost) 

Source: Ban et al., 2013 



Species Penalty Factor (SPF)  
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SPF 

An increase in SPF 
helps Marxan meet 
feature targets Optimal SPF 



Configuration Tool 

Edit solutions and report on new configuration 
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Including Existing Reserves in Marxan 

Locking in existing 
reserves 

All PUs are 
included 

Source: Metcalfe, 2011 



Cluster analysis of Marxan solutions 

• Links Marxan with the statistical package, R  

• Computes similarity of Marxan solutions 

• Identifies reserve configurations that are 

spatially different from each other using an 

automated hierarchical cluster analysis 
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Cluster analysis of Marxan 
solutions 

Bray-Curtis dissimilarity matrix - 
Dendogram with 17 solutions 

Channel Islands NMS 

Source: Airame, 2005 



3d Plot – Explore solutions 
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Terms Used in Marxan  

Sol-5 Sol-1 

Sol-3 
Sol-4 Sol-2 

Iterations... 

SCENARIO-1 or PORTFOLIO-1 

= Repetition 5 = Run 5 

= Iterations... 



Connectivity Columns in output_sum.txt 

• With Marxan 2.43 there were changes to 

connectivity columns in output_sum.txt 

• There are all measures of the edge values 

within a solution  

• They can be used to gain insight into the 

relative efficiency of different solutions 
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Connectivity Column Definitions – 1 

• Connectivity_Total = Connectivity_In + 

Connectivity_Edge + Connectivity_Out 

• Connectivity_Total is the sum of all paired 

boundary lengths in solution space 

• Connectivity_Edge is the Boundary_Length; 

the sum of all edges within a solution 
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Connectivity Column Definitions – 2 

• Connectivity_In is the sum of all paired and 

adjacent boundaries within a solution 

• Connectivity_Out is the sum of all paired 

boundaries not in the solution 

• Connectivity_In_Fraction = Connectivity_In / 

Connectivity_Total (a rough measure of 

efficiency) 
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