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Chapter 3
GIS Decision Support Methods and Workflow
Table 3.1. A Framework for Understanding GIS Capabilities

	
	Content
	Structure
	Process

	
	Features
	Cells
	Spatial
	Logical
	Temporal
	Spatial
	Temporal

	Geocoding

Tools
	     X
	
	     X
	
	
	
	

	Data 

Management Tools
	     X
	    X
	     X
	      X
	      X              
	     X
	       X

	Map Visualization Tools
	     X
	    X
	     X
	      X
	      X              
	     X
	       X

	Feature Analysis 

Tools
	     X
	
	     X
	       
	
	
	

	Grid Analysis Tools
	
	    X
	     X
	      X
	      X
	     X
	       X

	Network Analysis Tools
	     X
	
	     X
	     X
	     X
	     X
	


Table 3.2. Criteria for Siting a Wastewater Recycling Facility 
	Criteria Data Threshold for Suitability
	Data Name
	Description

	Parcel within 1500 feet of sewer lines
	sewer 
	Areas Near Green County (METRO) Sewer Lines

	Parcel farther than 26000 feet of treatment facilities
	plant
	Areas Near Existing Waste Water Treatment Facilities

	Parcel greater than 4acres (174240 sq ft)
	parcels
	Green County Parcels

	Parcel farther than 500ft from area susceptible to ground water contamination 
	asgwc
	Areas Less Susceptible to Ground Water Contamination

	Parcel within the urban growth boundary
	urban_growth
	Urban Growth Boundary

	Parcel with distance greater than 500 feet from school
	schsite
	Areas with Less Influence on Green County Schools

	Parcel with distance greater than 500 feet from park
	parks
	Areas with Less Influence on Green County Parks and Recreation Areas

	Parcel with distance greater than 500 feet from Green County Critical Slopes
	slide
	Areas Less Susceptible to Landslide


Table 3.3. Data Availability and Formatting

	Data Name
	Organization Data Source
	Data Model Format 

	sewer
	County Public Works
	Shapefile

	plant
	County Public Works
	Shapefile

	parcels
	County Tax Assessor
	Shapefile

	asgwc
	County Dept. of Natural Resources and Parks
	Shapefile

	parks
	County Dept. of Natural Resources and Parks
	Shapefile

	streets
	County Dept. of Transportation
	Shapefile

	schsite
	County GIS Center
	Shapefile

	slide
	County Dept. of Environmental Services
	Shapefile

	wtrbdy
	King County GIS Center
	Shapefile

	Urban_growth
	County Dept. of Environmental Services
	Shapefile


Table 3.4. Data Processing Needed for Preliminary Analysis 

	Data name
	Format
	Processing Needed

	sewer
	Shapefile data model
	Clip to UGB

	plant
	Shapefile data model
	Clip to UGB

	parcel
	Shapefile data model
	Select Parcels larger than 4acre & Clip to UGB

	asgwc
	Shapefile data model
	Clip to UGB

	park
	Shapefile data model
	Clip to UGB

	freeways
	Shapefile data model
	Clip to UGB

	schsite
	Shapefile data model
	Clip to UGB

	slide
	Shapefile data model
	Clip to UGB

	urban_growth
	Shapefile data model
	None


Table 3.5. Comparing Basic and Nuanced Workflows to Derive a Synthesis

	Simplified Workflow
	Nuanced Workflow
	Synthesized

	1) Identify project objectives 

- selection of criteria 
	1) Representation Modeling; Identify objectives in terms of all steps in workflow
	1. Representation Modeling

1.1 Problem description based on information needs expressed in terms of goals, objectives, targets (thresholds to reach), and criteria (data categories and measurements). Consider human resources for implementation in particular context.  What is left unknown?

	2) Create Project Database
	1) Representation modeling, database development
	1. Representation Modeling

1.2 Database Development – Specification and Design of Schema and Implementation of Database. Consider human resources for implementation in particular context.  What is left unknown?

	None
	2) Process Modeling
	2. Process Modeling -  Identify critical relationships among features about how they interact. Consider availability of resources for implementation in particular context. What is left unknown?

	3) Data analysis – single scenario based on inclusionary and exclusionary constraints
	3) Scenario Modeling
	3. Scenario Modeling – Select the characteristics relevant to various scenarios for a new waste treatment plant. Based on human resources available consider number of scenarios to compute. What is left unknown?

	None
	4) Change Modeling
	4. Change modeling - compute the changes in the primary feature under consideration, e.g., number of people served by treatment plant at a given site. What is left unknown?

	3) Data analysis – combined data layers
	5) Impact Modeling
	5. Impact Modeling – given the change model, compute the external affects of siting a plant at the particular locations.  Site and situation impacts. What is left unknown? 

	3) Data Analysis - Single combination of impacts
	6) Decision Modeling
	6. Decision Modeling - Perform trade-off analysis using the impacts generated from the impact model. What is left unknown?

	4) Report
	None
	7. Final Report - Create the final report as a model of the information from all other steps. Use the interim reports from all other steps to synthesize a final report.



Figure 3.1. Preliminary analysis workflow for the Green County GIS project. 
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Figure 3.2. Parcels clipped to urban growth boundary, 

showing parcels for possible consideration in the site selection process.


Figure 3.3. Final analysis workflow for the Green County GIS project, identifying suitable sites for a gray water treatment facility.
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Figure 3.4. Resulting parcels for the final analysis.
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Figure 3.5. Layout sketch for poster map presentation. 
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Figure 3.6. A model depicting water flow processes of the wastewater facility.
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Figure 3.7. Important aspects of the process model graphic become the basis for the scenario model. Grayed-out elements are no longer an explicit part of the Green County decision problem.
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Plate 3.1. Map depicting an expanded service area. 
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Figure 3.8. Land parcels outside the river buffer have been excluded from consideration, because they are too great a distance from the river for effluent discharge. 
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Figure 3.9. Weighting of objectives (site criteria), whereby area size is given the most weight (20 out of 100 points), and elevation and distance to floodplain the least (10), generates map in Figure 3.10, whereby site 64 is ranked the highest.   
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Figure 3.10. Site ranking based on the criteria weighting of Figure 3.9.  Highest ranked site is in the upper center (rank of 1), and the next two sites are tied for rank of 2 upper left.
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