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1. Introduction to Assignments 5 and 6

Terminal 91 uplands is an area adjacent to the Seattle waterfront near the base of Magnolia Hill, now being used as a Port Terminal parking and industrial site. You are proposing to the City and the Port of Seattle to create a Biotechnology Research Park. For this kind of large development project, Washington State law requires a simultaneous partial wetlands restoration effort. Such a dramatic change of land cover and use in the area is expected to have substantial impacts. 

You will analyze the impacts associated with converting Terminal 91 into a Biotechnology Research Park with wetlands restoration. The purpose of your impact analysis is to provide information that can be used to assess how the proposed land use changes would affect the area. An impact analysis can discover both negative and positive impacts to the site itself, as well as the surrounding area, both of which are important for the area as a whole.

Of course, deciding which impacts to measure is a critical stage in doing this kind of analysis. As a matter of expediency, we have defined for you two forms of impact analysis: (1) traffic impacts from new commuters to the proposed facility, and (2) environmental impacts from both the new commuters and from the proposed wetlands restoration.

Assignments 5 and 6 involve three components.  Assignment 5 covers the geodatabase development component and assignment 6 has the two analysis components concerning traffic impacts and environmental impacts.

1.1 Learning Objectives

· Assemble data and information to performance a major capital improvement project. 

· Enhance an understanding of the ten steps in developing a geodatabase;

· Enhance an understanding of the link between information needs and data identification/acquisition;

· Further refine an understanding of how to create a geodatabase and associated feature datasets;

· Further refine an understanding of how to populate feature datasets using various data files;

· Refine an understanding of how to add supplementary data tables to a geodatabase;

· Refine an understanding of how to create a network data set from a line feature class.

1.2 Overview of Lab Assignments 5 and 6

An analysis will be performed in the three following stages.
1. In Assignment 5, perform a geodatabase design for a GIS impact analysis. Create a geodatabase by populating it with data sets acquired from public sources. Begin to preprocess some of the data for use in later steps.

2. In Assignment 6, conduct a traffic impact analysis using a network routing technique. Identify proxy starting points for commuters in different parts of the city using geocoding of addresses. Perform a routing analysis to determine which roads on which commuters would likely travel, and determine the impact the increased traffic will have on the existing road network.

3. In Assignment 6, conduct two kinds of environmental impact analysis. The first is a method for estimating the impact of runoff pollution from the additional traffic loads due to Terminal 91 development. The second estimates the effects of wetlands restoration for environmental impact mitigation.

Stakeholder Perspectives

Whether a particular environmental, traffic-related or other impact is assessed as positive or negative depends on one’s “value perspective.” All analyses, including GIS data analyses are value-laden, despite what the most “purely scientific” of scientists might say.  A choice of any particular topic means that some other topic is not being addressed. Therefore, a range of values should be considered in the impact analysis to provide balance across a variety of perspectives. Each of the perspectives could be said to be associated with a “stakeholder group.”  For instance, environmentalists might be dismayed by increased commuter traffic whereas business perspectives such as local restaurants may be delighted.
For Labs 5 and 6, you are asked to choose a stakeholder perspective from among the  stakeholders listed in the document available on the lab website (Lab_5n6_Stakeholders.doc) and assess the results of your impact analysis from the perspective of that stakeholder. Once the impact analysis (database design, traffic impacts and environmental impacts) is performed, then assess the findings from the point of view of a stakeholder group you have chosen. 

A Few Words of Advice

NOTE: this assignment is designed to provoke thinking, problem-solving and decision making. Not all tasks are specified in detail. It is common practice among professionals to use the ArcGIS help files to figure out how to use software. Dig into metadata to understand what the GIS data really mean as appropriate. Everyone meets with some level of frustration, both in this class and in the professional world of GIS. The better one understands the lab objectives and the overall workflow involved, the easier a problem becomes. DO NOT DELAY starting the labs as they will take considerable time.
1.3 Research Questions:

Assignment 5: How might stakeholder perspective be built into the geodatabase design for an impact analysis to ‘feed’ a decision workflow?
Assignment 6: What are the potential impacts of developing a bio-tech facility at the Terminal 91 site?

1.4 Deliverables for Lab 5

a) Completed “Information Needs and Data Layers Log” worksheet (typed), including information about two additional feature classes of your choosing. It also must include the spatial reference system used by all the feature datasets in your geodatabase.

b) Screen shot image of ArcCatalog showing a geodatabase with the correct Feature datasets and feature classes.

c) Table summarizing the chosen stakeholder’s perspective on missing data in this geodatabase design.

d) Cartographically correct map portraying a study area for the impact analysis.

1.5 What you will need

A working knowledge of geodatabase design.

2.0 Workflow Steps for Lab Assignment 5
1. Review database design principles in light of this impacts analysis project.

2. Build the database and prepare the data for use. For both Lab 5 and Lab 6 you will create and use a “personal geodatabase” that you will create from existing shapefiles. This will require acquiring and becoming familiar with the data, preprocessing it, and converting it into a geodatabase format.

3. Preprocess some of the traffic impact analysis data and populating your personal geodatabase with the results. Specifically, we will geocode a list of addresses to use as starting points in the traffic network analysis. In order to keep this assignment relatively simple we will use the addresses of community centers for various neighborhoods as proxies for commuter starting points.

4. Choose a Stakeholder Perspective from the stakeholder perspectives document file (Lab_5n6_Stakeholders). Technical analyses, such as GIS analyses, have social and political components as well as technical ones. Even though you will conduct the same analyses using the same data as other students in this course, you will have the opportunity to put yourself into the position of a member of your chosen stakeholder group to a) critique the workflow, and b) assess the results of the analyses.

2.1 Step 1

In order to perform our analysis, we will need to put together a set of data. Managing the data well from the beginning of the project helps reduce unnecessary confusion later in the workflow.

Database design embodies our world view about the nature of the geography and the geographic problem we are trying to address. At the most basic level, improper data design will yield bad results, or may prevent the analysis from even taking place. More subtly, the way the data is put together – including the type of data included, the form of the data, and what kind of data is left out – embody positions, biases, and compromises. We can’t measure and model everything, so we must pick and choose, and it is in those choices that our values and our world views are manifested.
 We will look a bit more at these kinds of built-in perspectives in the final part of this lab assignment.

GIS and Decision Support Chapter 3 describes the importance and the workflow of database design. This discussion underlies the ideas in this lab assignment. In particular, three general phases of database development are relevant: Conceptual design, Logical design, and Physical design that can be detailed in ten steps (Table 1). 

Table 1. Geodatabase Development

Conceptual Design of a Database Model 
1. Identify the information products or the research question to be addressed 

2. Identify the key thematic layers and feature classes. 

3. Detail all feature class(es) 

4. Group representations into datasets 

Logical Design of a Database Model 
5. Define attribute database structure and behavior for feature classes 

6. Define spatial properties of datasets 

Physical Design of a Database Model 
7. Data field specification 

8. Implementation 

9. Populate the database
10. Document the database
In the context of this lab assignment, we will not be able to undertake all of these steps. Since we are not in control of creating our data from scratch, several of the steps (such as 5, 7, and 8) are dictated by the nature of the data that is available from our sources and by the fact that ArcMap uses specific database structures to implement personal geodatabases. Other steps are appropriate for a real-world GIS project, but we have done them for you to facilitate your learning in the context of a course assignment. Nonetheless, it is important that you understand how all these steps work together in GIS database design.

Table 1 Step 1 is covered in the Overview section for Labs 5 and 6. We suggest that you refer back to this document frequently as you do these labs to remind yourself of the purposes and goals.

We will implement steps 2 and 4 through the mechanism of an “Information Needs and Data Layers Log,” which will be provided as part of this lab assignment. Using this log, you will identify the kinds of information needed to accomplish the assigned analysis and assessments, you will locate the data sets that will provide you with that information, and you will make decisions about how to organize those data sets.

You will implement step 9 at various times during the course of the lab assignments, both as new needs are encountered and as new data sets are derived or created.

Step 2: Building Your Personal Geodatabase

There are three ways of building a Geodatabase after you have completed its design. The method you choose usually depends on many factors, including whether you will be using custom data objects, what your data source is, etc. In practice, a [image: image1.emf]hybrid of all three methods is often used.

1. Creating a new geodatabase from scratch is one way of building a geodatabase. It is often used when one does not yet have data that will be included in the geodatabase and only has a conceptual understanding of the data. ArcCatalog includes tools that allow you to build the schema for such a database.

2. Migrating existing data into a geodatabase is a more common way for building geodatabases, as most people already have data in various formats. ArcCatalog has all the tools you need to import almost any type of data into a geodatabase. This is perhaps the easiest way to create a geodatabase.

3. Building a geodatabase with CASE tools is the third way of creating geodatabases. Computer-Aided Software Engineering tools (e.g., like Visio) allow one to translate schemes from diagrams to code the software understands. This is the only way you can introduce custom data objects in your geodatabase.

In this project we will focus on the second method of creating file geodatabases: migrating existing data into a geodatabase. Unfortunately there is not enough time to use any other method, and all data are secondary (i.e. already created by someone else). We will be adding to and modifying the data we collect, however.

In this section you will undertake four major tasks, resulting in the initial creation and population of your geodatabase. Note that the geodatabase will be growing over time – this is not its final form. The four tasks are

A. Set up your folders to reflect your data management scheme

B. Create your (empty) geodatabase. Create feature datasets within your geodatabase to hold your data.

C. Acquire data to populate your feature datasets.

D. Acquire supplementary data tables to put in your geodatabase.

Before you continue, please review your class materials, text books and the ESRI help entries that describe geodatabases, feature datasets, and feature classes. In the Desktop Help system, choose the “Index” tab and type in “feature datasets, described.” You will be presented with two choices. We recommend you read both. You will want to be clear about what these three terms mean before you continue with these lab assignments.

Task A: File Management

A note about data management: In this lab, like in most GIS projects, you will face a proliferation of data in several different forms and in various versions. The names and purposes of all these data sets can quickly become confusing. Therefore your first task in this section is to implement a very carefully structured scheme to keep track of your data from the very beginning. 

1. Create subfolders in your folder to hold your data. Make sure to keep the final versions of your data (the ones you will use in the analysis portion of lab 6) in a single geodatabase in a separate folder of its own. Here is a suggested model you can start with. We do not expect you to know all the subfolders you might need, so be prepared to build upon this data management scheme as you complete lab assignments 5 and 6:

	
	\Students\username
	\Lab56Data
	

	
	
	\OriginalData
	\BaseMaps

	
	
	
	\Roads

	
	
	
	\Orthophotos

	
	
	
	


Task B: Creating your Personal Geodatabase

Next, you will use ArcCatalog to create a new, empty geodatabase in your Lab56Data folder. This geodatabase will hold your map data and supplementary tables for this Impact Analysis project.

1. Open ArcCatalog and link to Students\Lab56Data folder.

2. In the left column, right click on your Labs56Data folder. Click on NEW(Personal Geodatabase. Rename the geodatabase you just created Terminal91Impacts.mdb. This will be the place you will put all the data that you find and create for use in your analysis.

Now we need to create the feature datasets to hold our data. This is analogous to (but not quite the same as) creating folders in your folder. Feature datasets are within a personal geodatabase, and they are specially designed to hold GIS layer data. As such, they must be assigned a spatial coordinate system, and all feature classes within them must use the same coordinate system.

You will create three feature datasets within your personal geodatabase. The names of these and their purposes are in the following table. Instructions for creating the first one are below.

	Feature dataset Name
	
	Purpose

	TrafficImpacts
	
	Holds the layers we will use in our Traffic Impact Analysis.

	EnvironmentalImpacts
	
	Holds the layers we will use in our Environment Impact analysis.

	BaseMaps
	
	Holds miscellaneous layers for use in display map creation and visualization, e.g., shoreline maps and orthophotos.


1. To create the first feature dataset, right click on Terminal91Impacts and choose New(Feature dataset. Name this feature dataset TrafficImpacts. For the time being we will ignore the Spatial Reference (i.e., leave it set to “Unknown coordinate system). But it is crucial to the workings of our geodatabase, so we will come back to it soon. Press OK to continue.

2. You now have a Terminal91Impacts personal geodatabase with the TrafficImpacts feature dataset (as yet with no data in it). Your next task is to use the same technique to add the other two feature datasets listed in the table above to your Terminal91Impacts personal geodatabase. 

Task C: Initial Data Acquisition

It is now time to begin the data acquisition process. Most of the necessary data for the upcoming analysis steps will come from the City of Seattle.

Download data and convert them to feature classes in your geodatabase. This is a workflow you will be very familiar with by the end of these lab assignments. We will identify only three data sets for you to download and place in your file geodatabase at this time. As the workflow continues through Labs 5 and 6, you will be adding more feature classes.

1. Copy the “Information Needs and Data Layers Log” from the class website (InfoDataLog.doc) to your storage space. Locate the first two shapefiles listed on that worksheet from City of Seattle Portal and files (containing the shape files) to your folder. Remember to keep your data managed from the beginning by putting the files in the appropriate subfolders (as per Task A above).

2. The Portal files are archives containing several files that contain the ArcGIS shapefile data sets. You will now need to “unzip” (or decompress) the .zip files using the 7-Zip utility. Using Windows File Explorer, navigate to a subfolder where you have saved one of the .zip files downloaded from WAGDA. Right click on the .zip file, choose 7-Zip(”Extract here”. WinZip will decompress all the files that are associated with the shapefile format. Those shape files are now ready to use in ArcGIS. Do this for the other .zip file listed in the table on the worksheet.

3. Look through the various data sets available on WAGDA and locate at least two additional shape files you think would be useful. Since you do not yet know exactly what kinds of analysis we will be doing, you can concentrate on those layers that will make your final display maps more useful and informative. One example might be the shorelines around Seattle, since Terminal 91, our area of interest, is on the bay. Download the two or more layers you have chosen to the appropriate subfolders to your space and unzip them.

In your copy of the “Information Needs and Data Layers Log” worksheet, fill in the information about the two additional layers you have downloaded. Be sure to think carefully about which feature dataset you will store them in and what name you will give the resulting feature classes. You will be turning in your “Information Needs and Data Layers Log” when you complete this lab.

Task D: placing shapefiles into your geodatabase

You must now place the shapefiles you acquired into your geodatabase in the appropriate feature datasets. Before you can add feature classes (layers), the feature datasets must be predefined with a particular coordinate system (Projected Coordinated System -> NAD 1983 (US Feet) -> NAD 1983 StatePlane Washington North 4601). All the feature classes added to the feature dataset therefore must have the same spatial reference (coordinate) system. This ensures consistency in spatial reference and allows all the layers to overlay neatly. If you do not set the coordinate systems properly, your maps will never overlay properly. Refer back to Lab 1 for how you made choices about coordinate systems. The workflow of placing the shapefiles into the personal geodatabase also involves the automatic conversion of these data sets into feature classes. First we will define the spatial reference system for our three feature datasets:

1. Set the spatial reference for each of the other two feature datasets to be the same as the TrafficImpacts feature dataset. When you are done, all of your feature datasets will have the same spatial reference system, ensuring they will all function properly together.

2. Make a special note at the bottom of your “Information Needs and Data Layers Log” indicating the spatial reference system used by all of your feature datasets.

The next step is to import the shapefiles we have acquired into our geodatabase.

1. In ArcCatalog, right click on the TrafficImpacts feature dataset in your Terminal91Impacts geodatabase. Choose Import(Feature class (single).

2. In the dialog, set the Input Features to “snd.shp” in your subfolder. (You should have just unzipped this shapefile.)

3. Set Output Location to the TrafficImpacts feature dataset in your Terminal91Impacts personal geodatabase. (You may have to press the browse icon and navigate to the feature dataset.)

4. Set the Output Feature Class Name to “SeattleRoads” (as per the worksheet). Do not change the other items in the dialog. Press OK.

5. Repeat this workflow for the other four shapefiles – the other two we listed on the worksheet and the two additional shapefiles you downloaded from WAGDA. Be sure to put them all in the appropriate Feature datasets (as per the worksheet).

You now have a personal geodatabase with 3 feature datasets and four feature classes. This geodatabase represents the foundation of our data analysis project. 

Task E: Add Supplementary Tables to the Geodatabase

In addition to map layers, we will be using tabular data in our analysis. These must be loaded into the geodatabase as well. For now, we will only load in one table, as follows:

1. In ArcCatalog, right click on your Terminal91Impacts geodatabase. Choose Import ( Table (single)

2. The input table is: TrafficCounts.dbf    TRAFFIC_SEATTLE.dbf
3. The output location is your Terminal91Impacts.mdb.

4. In the Output table name field, type SeattleTrafficCounts. Press OK.

Note that you cannot save a table within a feature dataset. However it is saved inside your geodatabase.

Step 4: Choosing a Stakeholder Perspective

Evaluating anything requires taking a position. Use the “Stakeholder Perspectives” contained in the stakeholder perspectives document (Lab_5n6_stakeholders.doc) on the final project section of lab schedule and choose a perspective as the role you will assume for lab assignments 5 and 6. Those perspectives are relevant to geospatial information work about habitat restoration. Think about how someone with your chosen stakeholder perspective would react to both the methods and the results of the analyses in this GIS project. At the end of labs 5 and 6 we will ask you to describe specifics about how your chosen stakeholder group would react to the GIS work you have done. The first such task is below.

Although it is not obvious, the choices about what data is present in a database, how it is collected and stored, and (implicitly) what is left out, are all aspects of stakeholder interests. You should be able to critically examine a design as presented to you to locate any aspects that benefit one perspective over another.

Deliverable 1: Make a list of at least four kinds of data that are missing in our database if we were conducting our analysis more in line with your stakeholder position. For each item in this list, write 1-3 sentences about why this data would be important to your stakeholder position. Be sure to indicate the stakeholder perspective you have chosen and from which you are writing. It might be easiest to write about two kinds of data for each the environmental analysis and the traffic analysis. You may use a table like the one below to type up your list. Here’s an example:

Stakeholder: Seattle Little League Political Action Committee

	Missing data
	Reasons why it is important

	Location of Seattle baseball diamonds
	A traffic analysis can only be interpreted if it shows the impacts of traffic on the thousands of parents who take their children to baseball practices every evening between 5pm and 7pm.
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Deliverable 2: Make a screen shot of ArcCatalog showing your Terminal91Impacts geodatabase as it is at this point in your lab: To do so, follow these instructions:

· Locate your geodatabase in ArcCatalog. Be sure that you expand all of the feature datasets by clicking on the “+” sign next to each. 
· Reduce the size of the Arc Catalog window so it is slightly bigger than your geodatabase listing. 
· Now, on your computer keyboard, press and hold the ALT key and press the “Print Screen” key (far upper right) one time.
· Finally, open a new Word document. Type your name and section at the top, then from the “Edit” menu choose “Paste.” An image of your ArcCatalog window will be embedded in the document. Save and print this document to be turned in as part of this lab assignment.
Deliverable 3: Put your name and section at the top of your “Information Needs and Data Layers Log,” print it out, and turn it in. Be sure that it lists all of the data layers you have acquired or created and their feature class names. Also include the spatial reference system used by all the feature datasets in your personal geodatabase. Keep the electronic version of this table! You will be extending it in lab 6 and submitting it as part of the deliverables for lab 6.

Deliverable 4: Create a map of the study area. The purpose of this map is to show a situation map of Terminal 91 development area (the Terminal 91 Uplands) in relation to the rest of the city of Seattle. This map must be cartographically correct and should contain, among any other important things you decide on, the following:

· Proper title, scale bar, legend, north arrow, data sources, your name/class/section, etc.

· An inset map showing the entire city and an enlarged map of the terminal 91 area where the proposed development will take place;

· A muted display of the road network;

· City boundaries, shoreline, and any other space-defining features you determine would add interest and information to your map
OPTIONAL Further Database Population: Geocoding

In GIS projects, it is typical for some of the data to come from outside sources (such as the data we gathered from WAGDA), and for some of it to be generated as part of the project itself. In this section we will generate a point layer as the origins for our network analysis. The results of this data manipulation will become an important part of our geodatabase, to be used in our traffic analysis performed in Lab 6.

In our scenario, we assume that certain neighborhoods across the city will contribute most of the additional employees at the proposed biotech research facility at Terminal 91. We will use neighborhood community centers in those neighborhoods as our proxy points of origin for the commuters. The next task, therefore, is to create a feature class that represents these origins as a GIS point layer. The addresses you need have been collected for you directly from the City of Seattle website.

1. Add neighbCenteraddr.dbf to your Terminal91Impacts geodatabase. (Review the technique used to add the TrafficCounts table above, if necessary.) Call the new table in your geodatabase “CommunityCenterAddresses.”

2. Add an entry in your “Information Needs and Data Layers Log” for this new table.

Before geocoding addresses into a point layer, create an “Address Locator” file. An Address Locator holds the instructions that allow ArcMap to interpret the addresses in an address list in a way that corresponds to a GIS layer. ArcMap help puts it this way:

An address locator includes a pointer to the reference data and guidelines for an address style. These guidelines specify the rules for matching addresses to the reference data as well as suggested adjustments to enable fuzzy address matching.

We chose the snd.shp file to add to our geodatabase because: 1) it can be used to create a network dataset of Seattle roads, and 2) it has the necessary fields to conduct address geocoding.

Open the SeattleRoads feature class from your Terminal91Impacts geodatabase in ArcMap or ArcCatalog and inspect the attribute table. The address data for each road segment in that table is divided up between several different fields, including PRE_DIR, STREET_NAM, STREET_TYP, etc. Since every GIS layer that contains address data could be coded differently, and every list of addresses is a little different, the Address Locator file is necessary to allow them to talk together.

Here is how to create an Address Locator file for this project:

1. Open ArcMap, then open ArcToolbox. 

2. Within “Geocoding Tools,” double-click on the “Create Address Locator” tool.

3. In the window that opens, select the following:

a. Address Locator Style: “Street Name”

b. Reference data: “snd.shp” (Using the SeattleRoads feature dataset from your Terminal91Impacts geodatabase will cause an error, so you must go back to the original shapefile for this step.) The full path and filename for snd.shp is added to the Reference Data list.

c. Click in the Role column next to the entry for snd.shp. You will be given two choices in a pull-down menu. Choose the role “Primary table.”

d. “Field Map” should update by itself to reflect the attributes in snd.shp

e. For Output Address Locator, navigate to the same folder your Terminal91Impacts geodatabase is in and name the output file SeattleAddressLocator).

f. Click “OK.” You now have an Address Locator, and we can commence geocoding our addresses.

4. Add an entry in your “Information Needs and Data Layers Log” for this new feature class.

Geocoding addresses do not actually find a specific building with the given address. It operates by estimating the approximate position where the GIS data layer would expect such an address to be. It does this by comparing the address in the list to the beginning and ending addresses listed for each road segment in the SeattleRoads feature class. If the target address is between the beginning and ending addresses for that road segment, it calculates how far along the street the target address would be expected to be located. It also knows on which side of the street the target address should be, by whether the address is even or odd. Here’s how to make it happen:

1. Open a new map in ArcMap. Add your SeattleRoads feature class and the table “CommunityCenterAddresses” to the map.

2. Right click the empty space on top of the Arcmap window, then click ‘geocoding’. You’ll see that ‘geocoding’ will be checked which means you choose to show geocoding toolbar. Immediately, you’ll see that geocoding toolbar will show up in your map. 

3. Click on “Geocode Addresses” tool on the right of the geocoding toolbar (the second tool)

4. Your first task is to choose an Address Locator. Make sure you add the address locator you just created. 

When the “Geocode Addresses” wizard opens, set the following:

Address table: The table “CommunityCenterAddresses”

Street or Intersection: ADDRESS

Zip Code: ZIP

Also, click on “Geocoding Options” and set a side offset. An offset is the distance from the road centerline that the geocoded point will be placed. (An address does not refer to the center of the street, after all.) A reasonable value for the offset would be 15 feet.

5. Choose the “Output shapefile or feature class” to be a new feature class in your terminal91Impacts geodatabase called CommunityCenters.” Click “OK” and the geocoding will commence. The report that appears will allow you to see what happened. Notice that there is one unmatched record; this is typical in geocoding. Let’s fix this one.

a. Push the “Rematch” button. The resulting screen lets us view the address data for the unmatched addresses and manually fix it or make other choices that the geocoding workflow can’t make.

b. In the top part of the window, scroll to the right to look at the full data record for the item that did not match. Note that the unmatched record is for the “Alki Community Center.”

c. Double check to see if the data in this record was copied accurately from the City of Seattle website. 

d. If the address checks out, you may want to double check that source with another. For instance, what address does Google Maps (http://maps.google.com) when you type in “Alki Community Center, Seattle, WA”?

e. Make any necessary changes to the record, press “Search.” When you see the correct road segment record appear in the bottom part of the window, highlight it and press “Match,” Then press “Close.” 

f. Your report should now show 100% matches. Press “Done.”

g. You now have a new feature class on your map called “CommunityCenters” that shows points for all the addresses in the CommunityCenterAddress table. Open the attribute table and confirm that all the information from the .dbf file is now a part of this layer.

Figure � SEQ Figure \* ARABIC �0�: Methods of creating a geodatabase








� It is often said that “we measure what we value and we value what we measure.; and subsequently map what we measure and therefore value what we map. 





