Lab 3|   Introduction to Geodatabases & Spatial Modelling
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Introduction

This lab introduces ESRIs Geodatabase , as well as ArcGIS ModelBuilder, as tools to design and manipulate spatial data for use with ArcGIS.

Instructions

This is primarily a hands-on exercise.  Follow the instructions in the linked ESRI webpages below to create and manage geodatabases and spatial models.  Before working with the lab data, copy it from the course website onto your flash drive.

Deliverables

Answer the questions marked in bold and produce the required outputs.  Your lab document should be typed, well organized, and submitted according to the course “How To” guidelines.

PART I:  Assigned Readings 
Geodatabases 

Textbook – Bolstad Chapter 8 
1. What is a DBMS as it relates to GIS?
2. List the advantages of using a database over a flat spreadsheet.

3. What is the difference between Logical, Conceptual & Physical database structures?

4. What is a primary key?
ESRI ArcGIS Resources – Geodatabases

5. Explain the concept of an “object-relational model” as it is used in a geodatabase. 

6. What are the three (3) primary datasets stored in a geodatabase? 

7. What are the 3 types of geodatabases supported by ESRI?  Describe a few of their main differences.

Models 
Textbook – Bolstad, Chapter 13

8. What do we mean when we say that most cartographic models are temporarily static?

9. How is a “flowchart” related to a cartographic model?

10. When defining criterion layers within a cartographic model, when might you use a “discrete ranking” vs. a “continuous ranking”?

11. How do spatial-temporal models differ from cartographic models?

ESRI ArcGIS Resources – Model Builder
12. What are the three main types of model elements?

13. How do you add data and tools to Model Builder?

PART II:   Building a Geodatabase
For this part of the lab, you will be completing the “Building a Geodatabase” tutorial from ESRI for ArcGIS 10.x.  You can find this tutorial here: http://desktop.arcgis.com/en/desktop/latest/manage-data/geodatabases/a-quick-tour-of-the-building-geodatabases-tutorial.htm 
Exercise 1. Organizing your data in the Catalog
Follow the instructions at Organizing your data in the Catalog (the tutorial data can be downloaded from the course website in Lab3Data).
1. What is the benefit of setting Montgomery.gdb as your default geodatabase?
2. What GIS data types are included in this tutorial?
3. Once you have completed this exercise, take a screenshot of your organized data in ArcCatalog and insert it into your lab document.
Exercise 2. Importing data into your geodatabase

Follow the instructions at Importing data into your geodatabase.
4. What is an alias and what is the benefit of using one?

5. Once you have completed this exercise, take a screenshot of your imported data in ArcCatalog and insert it into your lab document.
Exercise 3. Creating subtypes and attribute domains

Follow the instructions at Creating subtypes and attribute domains.

6. In your own words, what is an attribute domain?

7. In your own words, what is a subtype?
8. What is the difference between range and coded values in the domain Field Type?
9. Other than the example used in the exercise, how might this be used in a real-world project?
10.  Once you have completed this exercise, take a screenshot of your edited Feature Class Properties menu in ArcCatalog and insert it into your lab document.
Exercise 4. Creating relationships between objects

Follow the instructions at Creating relationships between objects
11. Once you have completed this exercise, take a screenshot of your Relationship Class summary page and insert it into your lab document.
12.  Read Relationships and ArcGIS and then explain:
a. The usefulness of this exercise
b. Why you build a relationship class
Exercise 6. Create Annotation
Follow the instructions at Create Annotation. 
13. When you drag the Laterals Feature class onto your map, why is it automatically symbolized into different categories?
14. How does setting a reference scale affect annotation?

15. How are dynamic labels & annotation different?

16. Once you have completed the exercise, take a screenshot of you map (showing both the labels in the map and the annotation feature class in the table of contents)
Exercise 8. Create a topology
Follow the instructions at Create Topology
17. Provide one real world example of when creating & using topology could be useful.
18. Once you have completed the exercise, take a screenshot of newly created Topology feature class in ArcCatalog
PART III: Building a Spatial Model using ArcGIS ModelBuilder

ArcGIS ModelBuilder is an application that allows you to visually build workflows.  In this part of the lab, you will gain experience building a spatial model in Model Builder. 
ModelBuilder has been called a visual programming language or a tool to make “visual scripts.” [One] can think of ModelBuilder as a tool to map a workflow, and a model as a workflow map. 
Like a map:

· A model can be navigated (it has direction built in).

· A model uses shape, color, text, and symbols to represent and communicate about its features.

· A model reveals data relationships that can spark ideas and collaboration.
Invaluable for conducting sophisticated spatial analyses, models are everyday workhorses too. If built with reuse in mind, they can be your go-to shortcuts to get a lot of work done.

If you’ve never created a model in ArcGIS, here’s what you need to know to get started.

Take the five-step approach:
1. Plan the workflow

2. Create the model shell

3. Add tools and specify parameters

4. Validate the model

5. Run the model

Read more from ESRI’s Suzanne B in the article: ModelBuilder 101.
Copies of the tutorial data can be found in the Lab 3 Data folder.  Or you may have also downloaded the data when installing the software on your home computer (in a folder called ArcTutor).

Model Builder Tutorial

· In order to get some practice working with ModelBuilder, complete two tutorials for ArcGIS Desktop 10x. 
Tutorial 1. Executing tools in ModelBuilder
1. Complete the Executing Tools tutorial (Steps 1-7) and include a screenshot of your model.
2. Complete the ‘Additional Analysis’ section and include a screenshot of the summarized table you create.
Tutorial 2.  Creating tools with ModelBuilder
3. Complete the Creating Tools tutorial (Steps 1-12) and include a screenshot of the final model you create, as well as the final output of the model in ArcMap.
4. Complete the ‘Additional Analysis’ section and include a screenshot of the summarized table you create.
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