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New urban and zoning 



Multi-criteria 
evaluation  
and GIS for 

decision making 



Multi-criteria evaluation analysis (MCEA) - 
the implementation of decision-making rules to 
identify and enable the combination of many 
criteria, in the form of GIS layers, into a single 
map - and Geographic Information Systems 
are two examples of tools that aid in the 
development of geographic data and maps for 
different purposes. 



We used MCE analysis and GIS tools to develop a map that 
shows areas in which protection against urban expansion would 
help to ensure the continued provision of the El Yunque’s 
ecosystem services. 



Generalized procedure for conducting a MCEA using GIS 



Step 1: Define the objective of the analysis 

Project’s objective: 
Identify lands wherein protection from urban expansion would 
help to ensure the continued provision of El Yunque’s ecosystem 
services. 

Step 2: Identify the criteria  

- Constraints are criteria that exclude areas from the 
analysis. 

- Factors are criteria that influence (enhance or detract) 
the viability of the objective under consideration. 

Project’s constraints: 
Areas that were already covered by built-up land, and areas 
that have a formal conservation status or designation, 



Identifying the factors... 

Pair-wise matrix comparison 



Six final factors: 
- Distance from rivers 
- Distance from El Yunque’s 

boundary 
- Forest land cover 
- Northeastern portion of the study 

area 
- Landscape connectivity 
- Wetland land cover 

Step 3: Weight the factors 



Step 4: Map the criteria 
- A GIS layer was generated for each criterion: constraint and 
factors 
  

- Layers were either continuous or categorical: 

Constraint: Categorical layer         

Factors: Continuous layers 
- Distance from rivers 
- Distance from El Yunque’s boundary 
- Landscape connectivity 

- Forest land cover 
- Northeastern portion of the study area 
- Wetland land cover 

Factors: Categorical layers 

- Built-up + protected areas 



Step 5: Run the MCE module in the GIS Program, in 
this case using IDRISI 

- Steps carried out using the Decision Support Wizard: 

- Specify the objective (enter a file name) 
 

- Indicate the file names for the GIS layers representing the 
constraint and factors 
 *Establish factor’s relationship with objective 

 

- Each factor is standardized (scale 0 – 255) 
 

- Enter the weights already calculated 
 

- Run the MCE module to create the final map by 
following the wizard. 
 



Output map 
(Continuous data*) 

* Note: 
For visualization 
purposes, the 
continuous data were 
classified into nine 
categories. 



Related analysis: Categorical/binary map output… 



Multi-criteria evaluation  
and GIS for decision making 
Potential applications and 

further analyses, next steps… 
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El Yunque Ecosystem Services Project: Fact sheets and Guides 



http://www.interfacesouth.org/ 
projects/ el-yunque  
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