Advanced GIS
Assignment #5 – Geodatabases and DBMS
Understanding the Geodatabase

We will begin by exploring the File Geodatabase storage format and how it is used to store complex GIS models, such as the State Plan and the DEP Landscape Project.

Keep in mind: Aerial photographs will help you orient yourself to these map layers. You can add the aerial photographs through the “GIS Servers” in ArcCatalog. The WMS service link is: http://njwebmap.state.nj.us/njimagery
The data for this assignment is available in two locations:

· G:\GIS II\Lab Exercises\Exercise 05

· Q:\Courses\GIS II\Lab Exercises\Exercise 05

The State Plan

From the Office of Smart Growth:

The State Plan Policy Map reflects the planning polices of the State Development and Redevelopment Plan (SDRP) graphically. Therefore, the State Plan Policy Map serves as the underlying land use-planning and management framework that directs funding, infrastructure improvements, and preservation for programs throughout New Jersey. Simply stated the SDRP with the State Plan Policy Map is a dynamic vision of New Jersey's development and conservation patterns. With that in mind, the State Planning Commission incorporates new data from state agencies, counties and municipalities on an ongoing basis.

The State Plan Policy Map is stored in a GIS database as 9 interrelated layers. 

· Planning Areas

· Designated Centers

· Identified Centers

· Nodes

· Cores

· Critical Environmental Sites

· Historic and Cultural Sites

· Urban Complex

· Endorsed Plans

Using the “Add Data” interface, locate “StatePlan.lyr” file. This file will add all of the layers stored within the StatePlan.gdb geodatabase with the correct symbology. To simplify matters, because legislation has only focused on Planning Areas, Designated Centers, and Critical Environmental Sites (CESs), we too will only focus on their GIS layers. 

Take a look around the State Plan Policy Map. There are a few things to keep in mind:

The Planning Areas has a quasi-ordinal numbering system, where PA 1 (Metropolitan) should be of a higher density than PA 2 (Suburban), and so on. Because there is a well-defined, finite list of Planning Areas, the attribute field storing the Planning Area designation should have all of the Planning Areas stored as a coded domain.

Domains
Database domains define a range or list of values that are the only values that can be stored within a field in the database. Domains are defined for many reasons, such as classifying data within the field and preventing erroneous data from being stored in the field.
The State Plan data uses a coded domain on the field used to store the Planning Area designation. The actual values stored in the database are integers, however, when the field is displayed to you in the attribute table or while editing, the text description of the domain is displayed.
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Use the Editor toolbar to start an editing session on the State Plan. The State Plan layers are the only layers currently in your map frame, so beginning an editing session is as simple as selecting “Start Editing” under the Editor menu on the toolbar. Zoom into Glassboro, using the Zoom to XY tool if needed. (Glassboro is located at 320000E, 320000N in State Plane coordinates.) Use the small black arrow on the Editor toolbar to select the dark purple Metropolitan polygon covering most of Glassboro. Once the Metropolitan polygon is selected, open the Attributes Panel (not the Attribute Table) by clicking on the “Attributes” button at the end of the Editor toolbar. A window similar in appearance to the Identify window will open. The big difference between the Attributes panel and the Identify window is that through the Attributes panel, you can change the attributes of the currently selected features.

Click on the word “Metropolitan” in the Attributes panel. You will see that the field is represented using a drop-down menu. This is done to prevent erroneous data entry, such as “Metroplitan”. Domains also prevent confusion between “Metropolitan”, “METROPOLITAN” and “metropolitan”, which GIS would treat as three unequal strings of text. Switch the Planning Area designation to another type and see what happens to the map.

Exploring Topology
Critical Environmental Sites can only be mapped in Planning Areas that are not considered to be environmentally sensitive. Metropolitan, Suburban, Fringe, and Rural Planning Areas are not environmentally sensitive, while Parks, Rural/Environmentally Sensitive and the Environmentally Sensitive Planning Area are. We can use topology-based rules to enforce the fact that CESs can only be mapped in non-sensitive Planning Areas.
Zoom to the full extent of the State Plan. Open the Add Data interface, and look inside the State Plan.gdb database and then within the “newjersey” Feature Dataset to find the “splan_ces_topology” topology that has been created for the database. When prompted to add the participating layers to the map, choose No, as your layers are already in your map document. You will notice that a new layer of red polygons have been added to the map. The red polygons show where the CES layer overlaps with the environmentally sensitive layers of the State Plan Planning Areas. Now open the Topology Toolbar.
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Locate the Error Inspector at the far right end of the toolbar. How many errors are in the State Plan CES layer? Some of the “errors” are intentional, but many are very small “slivers” of overlap that would be very hard to identify and correct without this automated process. 
Zoom back to Glassboro. You will notice an error near the University, where a CES has a thin sliver overlap with the Rural/Env. Sensitive Planning Area to the south. We will correct this error using the Fix Topology Error Tool (the white arrow tool next to Error Inspector).
Use the tool to select the long red sliver (it may be in several parts). Once the color changes to black (to denote that the error is selected) right click on the error. You have several options: Subtract (remove the area from both features), Merge (combine the area into one feature, removing it from the other), and Mark as an Exception. If this were not a real error and was an intentional CES overlay, we could mark it as an exception, but because it is an error, merge the overlap into the splan (Planning Areas) layer. We merge into the splan layer because the overlapping CES is the error. If we merged to the CES layer, a hole would be created in the Planning Areas layer, which would be a different error in its own right. Explore two or three other errors to get a sense of how topology-based rules work. You will be using topology in a later assignment to correct your own work.
To end the Editing session, select “Stop Editing” in the Editor menu. You will not need to save your work.

Landscape Project

From the Department of Environmental Protection: 

The Landscape Project a pro-active, ecosystem-level approach to the long-term protection of imperiled and priority species and their important habitats in New Jersey. 

Each polygon in this habitat layer includes a field that links the polygon to a table of threatened and endangered species that may reside in that habitat. This relationship is a one-to-many relationship, as one tract of forest may be home to several different species. 
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Using the Add Data window, navigate to the landscape_2.1.gdb geodatabase. Within the geodatabase, you will see several different objects stored within.

The layer you will be adding to your map document is within the nj Feature Dataset and is called ls345 (landscape data, ranks 3, 4, & 5). The layer contains polygons representing the important habitat throughout the State. Before adding the layer to the map, notice that there are two objects that you may not have seen before. 

ls_splk is a basic table, much like you would find in Access or Excel. There are no geometries stored in the table. What the table stores is the list of endangered flora or fauna present in the polygon.
ls_species is a Relationship Class, a special object that stores the information to create a one-to-many or many-to-many relationship between GIS data and other tables. This relationship class links ls345 polygons to the list of species in ls_splk.
You will not need to add either the table or the relationship class to your map. The geodatabase knows that the relate exists, so adding the ls345 feature class will also make the species list available to you.
Add the layer to your map document. (Keep the State Plan layers in the map, but you can switch them off for now.) You can set the symbology of the map to highlight the ascending level of importance. In the symbology tab, use the “RANK” field to color the layer, use a light green for Rank 3, and darker greens for Rank 4 and 5, respectively. 

Zoom back down to Glassboro. You’ll see a Landscape polygon to the southwest, between the University and Route 55. Use the Identify tool to inspect the polygon. (The polygon in question will have “F27090” in the LINK field.) Unlike previous layers you have used, this layer has a relationship with the ls_splk table. In the left hand side of the Identify window, click the + sign next to the “F27090” identifier. You will see that it expands out to show the ls_splk table name. Expand the plus sign again. You will see a list of records, each specifying the species that may reside in that habitat. 
How many species could possibly be found in the polygon you selected?

Select the Rank 4 polygon just to the south (across 55, LINK = G6977) of the polygon previously selected. How many species may be found in that region? 
Complete the following and submit via Blackboard.
1. List the vector data models described in the book on pages 183-192 and summarize each. Include uses, storage requirements, and other important points in your description.

a. Simple Features

b. Topologic Features

c. Network Models

d. TINs 

e. Object Data Models

2. List a benefit and a drawback in using a geodatabase as opposed to a different data model (ie Shapefile or Raster).

3. Explain what a Feature Dataset is and its importance.

4. List Ted Codd’s 5 principles for relational databases. (page 222) Why do you think these principles are important?

5. List and describe the 9 methods of testing the spatial relationships between features. (pages 226-227)
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