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Professor Timothy Nyerges

       Winter 2012

	Assignment 3

Creating a Functional Plan using Multi- Criteria Evaluation


1. Introduction

In assignment one you organized available data into a personal geodatabase. In assignment two you conducted a pre-analysis to evaluate the suitability of parcels for proposed wastewater recycling facility sites whereby you reduced the number of possible sites in a screening activity.  Now in assignment three you will perform a multi-criteria evaluation (MCE) to develop a functional plan for wastewater recycling.  Toward this end, you will need to create new attribute data to systematically support your evaluation.  MCE involves data transformations resulting in an appraisal score.  MCE provides the opportunity to measure and rank site suitability from best to worst by giving parcels numeric weights.  A small set of parcels will constitute the plan.

1.1 Learning Objectives

Substantive 

Understand how to work with site options and criteria to develop a functional plan wastewater recycling.

Methodological

Assign suitability scores in a new field in the attribute table.

GIS analysts make maps, diagrams, tables and other artifacts to visually tell the story of the analysis performed. The production of such decision support artifacts is important for communicating the character of the data analysis to a diverse audience.  Keep in mind – it is never really a *final* analysis since there is always negotiation.

1.2  Overview

The learning objectives will be achieved in the following ways.

1) Consider the research question.

2) Add a new field to the attribute table.

3) You will add suitability scores to existing data through a series of transformations.

4) You will identify recommended parcels and produce maps to support a presentation.

1.3  Research Question:

Where are the most appropriate parcels for composing a functional plan?  Identify the sites and construct an argument that systematically defends your site selections recognizing that sites distributed across the study area are more appropriate than those clustered together.  
1.4 Deliverables

1. Make the case for your decision visually by creating maps and other supporting artifacts.

2. Compose a short essay responding to the questions posed in this assignment.

1.5 What you will need

Successful completion of assignments 1 and 2.

2. Process

2.1 Add a New Attribute Field, Suitability, to the Parcel Data Attribute Table.
There is one remaining procedure you need to do in order for all the data sets to be prepared to analyze for suitability. The parceltenacre feature class will need the attribute “Suitability” added to the attribute table. You can do this in ArcMap, or you can do it in ArcCatalog:

1. Open the attribute table of the feature class name (“parceltenacre”) to which you want to add the attribute, suitability.

2. Click on the tool button “Options”, and then choose the menu item “Add Field”.

3. Type “Stblity” as field name, and in the dropdown box “Type”, click data type = “Short Integer”.

4. Click OK to save the changes.

 You will finish assignment 3 by doing the following:

1. Use the three feature classes in the table below to find the parcels that meet all those criteria (the "possible" parcels), in section 2.2 below.

2. Prepare a second parcel feature class that identifies potential large water users, in section 2.3 below. (You might want to locate the recycle plant near these parcels.)

3. Apply suitability scores to your "possible" parcels to narrow down your choices, in section 3 below.

4. Create a map of suitable parcels, in section 4 below.

	Data layer name*
	criteria  addressed

	1. inclusion
	within 1500 ft of sewer and 150 ft of roads

	2. exclusion
	at least 500 ft from schools, wetlands, landslides, and parks

	3. parceltenacre
	parcel size at least 10 acres, within the urban growth area



(*Your feature class names may be different.)

Question: What happens to the number of parcels in the data set if we reduce the exclusionary criteria or increase the inclusionary criteria? 

2.2. Finding "possible" parcels

This analysis can be done in ArcMap. Add your three feature classes (parcelstenacre, inclusion, and exclusion) from your personal working folders into a new map in ArcMap. Here are some general instructions:

a) Do a SELECT BY LOCATION on the “parceltenacre” feature class to select all the parcels that are intersected by the inclusion feature class. 

b) Then do a SELECT BY LOCATION to "Remove from the current selection" those parcels intersected by the exclusion feature class.

c) At this point, ArcMap has selected those parcels that meet all the criteria listed in the table above. We can make a new layer of just these parcels, as follows.

· With your selections still active, right-click on the layer title of the parceltenacre feature class in the "Layers" panel of ArcMap.

· Choose DATA ( EXPORT DATA. Give is a meaningful name (like "possible parcels").

· Add the new layer to your map. 

Before going any further, save your map in your own working directory, using a unique name.

You now know which of the parcels meet your criteria. The next steps allow you to choose the "best" among those parcels.

Question: How could we make this process more interactive? 

2.3 Finding large water users

We will identify large water users by assumption.  We will assume that we know who the large water users are by their land use designation.  You will want to create a parcel layer with the following characteristics:

· without residential parcels 

· maintain parcels zoned for commercial and industrial use

· create a layer called “parcel_nonres”

a) To determine the large water users by land use, you will need the land use code look-up table. You can find this from: 
      P:\Geog464\lab3\KingCounty_LU_codes.pdf 

You will probably want to print a copy of the file.   
b) Use the look-up table to determine who might use large quantities of recycled water in their daily activities. For instance, you might think that parks need water for watering the grass. You will find that there are two codes for parks (149 & 150). This is your chance to decide who the beneficiaries of the plant might be, so use some care in choosing the potential users from the list. Your choices here constitute embedded criteria. Be sure you understand why you are making these choices. Be prepared to explain and defend them in your write-up.
c) Copy the table PARCEL_EXTR from P:\Geog464\lab3\ to your folder and upload it from your working directory onto your map. Now you should join this table to parceltenacre. 

      Right click parceltenacre in the TOC and select “joins and relates” (”join”
      Use “PIN” as the key to join PARCEL_EXTR to parceltenacre . 
d) Choose SELECT BY ATTRIBUTE to select those parcels from the “parceltenacre” coverage that have land use codes in the "PRESENTUSE" field that equal the ones you have chosen from the look-up table. Two things to note:

1. You can select using multiple codes using the OR feature in the SELECT dialog, e.g.: "PRESENTUSE" = '150' OR "PRESENTUSE" = '149'

2. The codes are stored in the data as alpha-numeric characters (not numbers), so they must be entered into the SELECT dialog using single quotes.

e) Once the SELECT is complete, create a new layer like you did above for "possible parcels." Call this new layer "LargeUsers."

If you turn off the “parceltenacre” feature class, you can now begin to see how the "possible parcels" relate to the "large users."

Question:  What land use choices did you make for large water users? How do the “possible parcels” for siting facilities and “large water” users spatially relate to each other in your data set?  Make a map if it helps describe the spatial relationship between the two feature classes.

3. Applying suitability scores

You now have all the tools you need to apply suitability scores to your "possible parcels" to determine which best meet your own criteria. 

a) First of all you may want to make a table like the one (make your own) below to lay out your own criteria and their associated suitability scores.
	Criteria
	Add to SUITABILITY Points

	Parcel is vacant
	200

	Parcel is less than 15 acres
	200

	The ratio of Area divided by Length (perimeter) must be above 125


	500

	Parcel serves large water users of total area more than 500 acres
	1000


b) You may want to use the data you already have to score your parcels, for example, giving higher scores to those parcels that are closer to the large users and lower scores to those farther away. (Consider using SELECT BY LOCATION with the “buffer” option to do this type of analysis.) You may want to give higher scores to vacant land, or to smaller parcels. (You could for this type of task.)  Before you do the selection,  you need to join the table PARCEL_EXTR to possible_parcels
Procedure:

1. Select parcels which are vacant and not for residential use

a) Use SELECT BY ATTRIBUTE to select vacant and non-residential parcels from possible parcels. 
b) Open the attribute table of possible_parcels and assign an appropriate score to “suitable”.
c) Clear selected features.

2.  Select parcels less than 15 acres

a)  Use SELECT BY ATTRIBUTE to select parcels less than 15 acres from possible_parcels. 

b) Open the attribute table of possible_parcels and assign an appropriate score to “suitable”.

c)  Clear selected features.

3.  Calculate the ratio of area by length

a)  Open the attribute table of possible_parcels and add a new field called “length”, type Double

b) right click the heading of “length”, select Calculate Geometry( Perimeter 

c) Add another  new field called “ratio”, type Doubleb) Right click the field “ratio” and select Field Calculator and popularize this field with equation: ratio= SHAPE_area/length
c) Use SELECT BY ATTRIBUTE to select parcels which have ratio larger than 125 and assign a score to them.
d) Clear selected features.

4. Find parcels that serve large water users of total area more than 500 acres
a) Under ArcToolbox, Analysis Tools ( Proximity ( Near
b) Select largeUsers as Input Feature and possible_parcels as Near Features.

                                 c) Then click OK to continue.
d) Open the attribute table of large_use to find a field called “NEAR_FID”. Right click the field name and select Use SUMMARIZE. In the summarize window: from the attribute table: Field NEAR_FID and statistic SHAPE_AREA SUM. 
e) Add the result table to your map. Then open the Sum_Output table and and record parcels with the largest value of Sum_SHAPE_area more than 500 acres.
f) Open the attribute table of possible_parcels and assign a score to those parcels you recorded.

g) Right Click the field “Suitable” and select Sort Descending, you will see have the possible parcel for construct the water recycling facility which is the parcel with the highest score.
Question: What happens if we change the suitability points that are used to develop scores? Provide some examples.

4. Produce a map 


Create a map that shows the most suitable parcels in a way that situates them within the King County Urban Growth area.  You may consider creating more than one map or an inset map to best show where your recommended parcels are located.  Keep the maps as simple and clear as possible.


