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	Assignment 1

Geodatabase Development


1. Introduction

The question posed in this assignment is - where should King County locate the next collection of wastewater recycling facilities (called the functional plan) such that “gray water” from these facilities can be used as water resources?  Historically, this kind of facility location decision was simpler in the Puget Sound region - find a large parcel of available land and build it.  Today location decisions are much more complex. Today land use is more contested. There are many competing interests, which make it more difficult for local government to meet the needs and wants of everyone. Siting a wastewater recycling facility has become a complex decision situation whereby the multiple needs and wants of stakeholders need to be recorded, considered and measured.  GIS can be used to do this.

In this class we will learn how and why GIS can – and does - work in service of multiple criteria selection methodologies.  As a point of departure, we will organize all available King County GIS data into a geodatabase so that it can be stored in strategic ways. A geodatabase is designed specifically for geographic information and is useful for fast retrieval, editing, adding and deleting data. This assignment has 3 parts designed to help you learn the concepts behind geodatabases and to begin to learn key strategies for a multi criteria GIS workflow.

To help guide you in this work we have posed both substantive and methodological learning objectives.  We do this because we think it will be helpful for you to consider the differences. GIS is a highly technical field and it can be easy to lose sight of substantive research objectives.  As GIS analysts we must bear in mind that there is a big difference between a community improvement project and a GIS project.  The GIS project works as decision support to the larger community improvement project.

1.1 Learning Objectives

Substantive 

· What are the relevant criteria for siting a wastewater recycling facility as a county land use activity that will hopefully improve the availability of water resources as natural capital? Who deems these criteria to be relevant?

Methodological 

· What is the character of a geodatabase design process used for developing a database for site selection? 

· What decision support artifacts (maps etc.) does a GIS analyst use to communicate the character of a database design to a diverse audience? Why is this important?
1.2  Overview

These learning objectives will be achieved in three ways.

1) The ESRI Virtual Campus tutorial introducing Geodatabase

2) Collaboration and discussion of data needs and the development of a personal geodatabase.

3) You will synthesize your learning through a short essay discussion.

1.3 Research Question 

Where should King County locate the next collection of wastewater recycling facilities (called the functional plan) using a multiple criteria selection methodology?  

1.4 Deliverables
1. A snapshot of your geodatabase.

2. Answers to the questions posed in this assignment.

3. A printout of the ESRI Virtual Campus exam with all answers being correct.

1.5 What you will need

1. An account with the ESRI Virtual Campus website at http://campus.esri.com/
2. Access to the large classes network drive in the Department of Geography (drive P:\)

3. At least one previous course in GIS. 

2. Process
We will learn about geodatabases through three question-driven activities designed to introduce the basic concepts and simultaneously help us design and develop a geodatabase that is appropriate for research into site suitability for the King County Waste Water facility. 

Activities:

1) ESRI geodatabase tutorial

2) Design a database the is suitable for the research project

3) Begin developing the geodatabase

The first activity involves understanding the concepts behind geodatabases, the second involves discovering necessary data needed to answer our geospatial question presented in Section 1.2, and the last activity involves you beginning the build process for a geodatabase. 

2.1 Exploring the Geodatabase Data Model
The ESRI Virtual Campus offers multiple self-study mini-courses that can help one learn the fundamental usage of their software. For the purposes of this assignment, we will focus on the course titled “Creating, Editing, and Managing Geodatabases for ArcGIS Desktop”, and more specifically the first module within that course, titled “Exploring the Geodatabase Data Model”. You are asked to complete that first module, including the readings provided and the exam. This will approximately take you 1 to 2 hours, and can be performed from any computer with internet access (no software is required).
Follow these steps to get access to the online coursework provided by ESRI:

1. Open Internet Explorer (or any other web browser you have available).

2. Navigate to the ESRI Virtual Campus website at http://campus.esri.com/
3. Press the Login button on the top right corner of the screen

a. If you have an account already, simply log in

b. If you do not have an account, click Create New Account
4. After logging in the ESRI Virtual Campus, select the Course Catalog
In the Search for: “Creating, Editing, and Managing Geodatabases for ArcGIS Desktop”
5. Click on it (make sure you DO NOT select the version for ArcGIS 9.0-9.1)

6. Read the description page of the course, and click on the “TRY IT NOW” button on the top right corner.

7. The left pane includes 4 modules, only one of which is not grayed out. Please complete that module, and the exam provided in the end. Please provide a printout of the completed exam. Do not print out simply a passing exam, we want to see a perfect score (10 out of 10 correct).

After completing the above module, you should have familiarity with the Geodatabase Data Model and fundamental concepts, and should feel comfortable to navigate geodatabases using ArcCatalog.

2.2 Discovering Data Needs
Where should King County locate one (or more) wastewater treatment plant(s)?

What are the need-to-know questions?

Where: What is the extent of the area we can consider? There are multiple options here: a single county, a single city (and its limits), an urban center, etc. 

Who: Who is siting this plant?  There will be competing interests: a local government has different values than private industry, and even within each entity there are competing interests.

How: How/who will pay for this plant? Who is funding it, how will they measure returns, how can/will one measure the success or its failure?

Each of the questions also help us define necessary datasets to be used. From the basic assumptions one can make about wastewater treatment plants, there will conceivably be a need for the following:

· Water pipes locations and capacity

· Location of existing wastewater treatment facilities

· Boundary files to constrain where one can build (Urban Growth Boundary, city limits, etc)

· Hazardous locations that we probably do not want to build in (groundwater contamination susceptible areas, sensitive wetlands, etc)

Apart from the questions mentioned above, we also need to consider relative legislation that may inhibit or limit some of our actions. The Sensitive Area Ordinance defines wetlands as protected from development. Noise level ordinances would restrict locations even further. Therefore there are natural (e.g. land slope) and artificial (e.g. built environment, regulations) restrictions. A combination of the two would produce a possible list of files to be included as follows:

Infrastructure


Sewer lines


Wastewater Treatment Facilities


Parcels (everything is located on a parcel somewhere that some entity owns)

Hazards


Areas Susceptible to Groundwater Contamination


Sensitive Area Ordinance Wetland Areas

Boundary Files


Urban Growth Area Boundary

2.3 Collaborate 

Break into pairs or groups of three to discuss and create a list of datasets that will be needed to answer some need-to-know questions. 

These questions will help guide you through the process:

· What are some requirements for constructing a wastewater treatment plant in terms of the construction process, the approval process and the funding process?

· What are possible impacts from the construction of a wastewater treatment plant in terms of natural capital, monetary capital, traffic, etc?

You may also like to create a table to save this information, for your own future reference. It is nice to have the name of the dataset, the filename, a short description and the purpose it will serve in this project. For example:

	Dataset
	Filename
	Description
	Purpose

	Seattle Road Network
	
	Complete road network for Seattle
	Proximity to roadways.

	…
	
	…
	…


2.3 Creating a Geodatabase
After completing Section 2.2  above, you should have a basic list of data you will need to address the geospatial question of Section 1.2. This step will involve the creation of geodatabase that will hold the datasets you have identified. 
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There are 3 main methods of creating and populating a geodatabase. These are roughly as follows:

1. Creating a new geodatabase from scratch, using a conceptual design, and slowly creating the data to be included.

2. Migrating existing datasets into a geodatabase, following a design based on what is available to you.

3. Building a geodatabase using CASE tools, which allow conceptual designs based on diagramming techniques to translate to a geodatabase.

NOTE: Only the second method will be followed, as per section 2.3.1 below. While there may be some data that have not yet been collected, the majority of data to be used already exist and are readily available to us. We will examine this method in detail in the next sub-section.

2.3.1 Migrating Existing Data into a Geodatabase

There are multiple steps involved in migrating existing data into a geodatabase. These are:

1. Acquiring Data

2. Evaluating Data Suitability (data exploration)

3. Data Preprocessing (optional)

a. Data Integration

b. Data Projection

4. Creating Geodatabase and Feature Datasets

5. Importing Data

Each procedure is further explained below.

2.3.1.1 Acquiring Necessary Data

Based on Section 2.2 above, you should be able to identify datasets that will be needed to complete this analysis. You should identify the names of each dataset with the descriptions of data you thought would be needed. For example, the sewer pipes dataset we encouraged you to collect is probably contained within the sewerlines.shp file present in that directory. Using ArcCatalog, you should copy datasets you find useful in your own personal directory.  You can find the needed data from the Washington Geospatial Data Archive (WAGDA).
2.3.1.2 Evaluating Data Suitability

After creating a collection of datasets in your own folder, you need to verify that these data are indeed suitable for your needs. This includes exploring the data, to become familiar with them, as well as identifying if they include the necessary information to perform your analysis. For example, a file containing sewer pipe locations but not their diameter may not completely satisfy your analysis requirements. To explore the data, you should use ArcCatalog like described below:

1. Within ArcCatalog, navigate to the folder you have your data saved.

2. Select the dataset you wish to explore.

3. Using the right pane, click on the tabs on the top labeled “Preview” and “Metadata”. Notice that the Preview screen has two options on the bottom left: “Geography” and “Table”. Use both.

How do you identify if the data are suitable for your needs? 
Please mention both spatial and attribute suitability and how one can identify that.
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Geography Preview




Table Preview
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Metadata View

2.3.1.3 Data Preprocessing

We often find data that need some work before they can be fully utilized for our specific needs. It is often the case that some of the attribute data are not included with the spatial data and need integration (Joining) or that they need some spatial transformation to register (Projecting). The following directions can help you in case you need to perform these operations:
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Joining Data

1. Make sure you have explored both datasets you wish to join and identified their unique identifier along with a common identifier.

2. Using the ArcToolbox, navigate to Data Management Tools, and choose the Join option (under the Joins subcategory).

3. Use the spatial dataset as your Layer Name and the secondary data as a Join Table.

4. Click OK.
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Projecting Data

1. [image: image7.emf]In ArcToolbox, navigate to “Data Management Tools”

2. Select “Projections and Transformations”

3. Select “Feature” or “Raster” based on your data

4. Select “Project” and follow the on-screen directions

2.3.1.4 Creating Geodatabase and Feature Datasets
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Creating a new empty geodatabase is quite an easy task using ArcCatalog and the tools provided within it. The following directions should provide you with enough information to proceed:

1. In ArcCatalog 10, navigate to the directory you wish to create a GeoDatabase in (drive S:\ probably).

2. With your mouse, right-click on the white space of the directory on the Contents pane, and navigate to the “New” selection.

3. As the picture on the right indicates, select “File Geodatabase”.

4. You now have a new geodatabase. Rename it to suit your needs. We recommend using your last name, underscore, lab number, to allow us and you to keep better track of everything.
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With your new File Geodatabase listed in front of you, you will proceed to create new Feature Datasets (containers for data within a Geodatabase). The process is similar as before. Follow the instructions below to proceed:

1. Navigate into your new Geodatabase (ArcCatalog treats it like any other folder on your computer)

2. Right-click on the Contents pane like before, navigate to “New” and select “Feature Dataset…”.

3. The next screen will ask you to name the feature dataset. You may choose any name. For our purposes, this feature dataset will hold infrastructure data, so we named it appropriately. Click next.

4. In the next screen, you need to define the coordinate system for all the data that will reside in this feature dataset. Make a selection and click next.

5. If you will incorporate z-value datasets, please define the coordinate system for your z-values as well. Click next.

6. The default values for tolerance will be adequate for us. The text on the screen provides further information for those interested. 

You can repeat this process to create multiple feature datasets within a Geodatabase. You cannot though create nested feature datasets. 

2.3.1.5 Importing Data into a Geodatabase

A similar process with creating Geodatabases can be followed to import data into a Geodatabase. 
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Navigate to your Geodatabase and the Feature Dataset you wish you import data into.

2. Right-click on the white space on the Contents pane, navigate to the Import submenu and select Feature Class.

3. Follow the wizard that appears. There is also online help when you click on each item to help you navigate through your selections.

4. Repeat the above steps as many times as needed.
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You now have created a Geodatabase to use for the duration of this course. You will need to verify this to receive credit. The easiest way to do this would be to create a snapshot of ArcCatalog with your Geodatabase showing, which you will paste in your answer sheet. To do this, simply show your geodatabase like the example on the left, and press the Print Screen button on the top right of your keyboard. Paste this image to your answer sheet by right-clicking and selecting Paste.

You’ll need to make certain that you download each of these datasets listed in the table below from WAGDA and import them to your geodatabase: (note: don’t download the whole geodatabase. Download only shapefiles that you need)
	Data Category
	File Name

	Transportation Data
	King County Transportation Network

	Administrative Data
	King County Schools

	Planning Data
	King County Urban Grwoth Boundary

	Utility Data
	King County (METRO) Sewer Lines

	Environmental Data
	King County Wetland Areas (Sensitive Area Ordinance)

	Environmental Data
	King County Landslide Hazards

	Recreation Data
	King County Park Property

	Property Data
	King County Parcels


3.0 Discussion

This assignment has shown you the initial stages of answering a geographic question with the use of Geographic Information Systems. The workflow, as presented in this assignment, involves translating the geographic question into a possible database design that will enable GIS analysis to be performed to provide answers. This process of translation is not yet complete, and will be revisited through the duration of this course, but it is the foundation of all work that will be performed in the future. In the next assignment, you will revisit this design and ensure that it is both suitable and feasible to use.

3.1 Questions to be answered
1. What are some requirements for constructing a wastewater treatment plant in terms of 
     the construction process, the approval process and the funding process?
2. What are possible impacts from the construction of a wastewater treatment plant in 
    terms of natural capital, monetary capital, traffic, etc?
3.  How do you identify if a dataset is suitable for your needs? Please mention both
     spatial and attribute suitability and how one can identify that.
A. Grading Rubric
The grade distribution for this assignment is as follows:

1. ESRI Virtual Campus Exam (10)
Credit will be given to printouts of the exam that show that ALL questions have been answered correctly.
2. Answers to questions posed above  (10)

3. A snapshot of your geodatabase ( 5 )

B. ArcGIS and ArcCatalog Review
Below are some references for further reading:
Nyerges and Jankowski GIS and Decision Support Chapter 2, Guilford Press

Learning ArcGIS Desktop – Module 1: Getting Started with ArcGIS Desktop

Getting to Know ArcGIS Desktop. (2004) Ormsby, T., Napoleon, E., Burke, R. and Feaster, L. ESRI Press. Redlands: California. Understanding Geographic Data – Module 1: What Are Geographic Data

GIS Tutorial. (2007) Gorr, W. L. and Kurland, K. S. ESRI Press. Redlands: California. 
