Geog 461 Learning Objective Outline 

Data Models and Database Models for Planning, Programming and Implementation Situations

5W Urban-Regional Transportation Database Models in Planning, Programming, and Implementation Decision Situations

5W1 What constitutes the Feature Classes of a Transportation Database Model?

Nyerges and Jankowski GISURE Chapter 5. Design and use of database models- some examples in section 5.3.2 Transportation Feature Classes 

Previously addressed growth management concerns in terms of developing concurrency measures in transportation.  Important to have an adequate land records database model (covered in section 5.2.4) and transportation database model, the topic of this section.  

“Practical adequacy” of a database model involves asking questions about the size of the geographic domain and the resolution of the features needed to be able to process the “appropriate level of information” from the data categories.  

Growing recognition that plan making and programming treat the concept of “transportation project” differently.  Not only is this a problem within each jurisdictional scale, but also it is even more significant across jurisdictional scales. Different organizations are conceptualizing the planning process within different geographic domains, even though the domains are overlapping.  

- Long-range plans contain the concept of a project in a general sense with general impacts 

- Improvement programming requires more specificity related to funding an “improvement project”, 

- Implementation requires more detail yet because of the social, economic, ecological, and physical impacts that such projects will have at specific sites and in the surrounding area.

In plan development, transportation modeling software that is used to estimate changes in vehicle flow characterizes a network as node intersection to link to node intersection, i.e., an abstraction of the real network. Consequently, transportation projects are more conceptual in character because the physical details of the projects are not necessary to estimate logical flows.  Such conceptual projects can be depicted on maps without much of the detail being worked out.

The improvement programming process identifies funds for scoping, designing and building projects. Because funding is the main concern, many of the impacts are left for the implementation phase (which is design and build phases) of the decision process. 

The implementation phase is where the social, economic, ecological, and physical impacts of the transportation project are identified in detail.  The impacts of a project are compared against the current conditions of the system.  This usually occurs on a one by one basis, that is, cumulative effects are seldom addressed because it is still a rather big challenge to get all of the planning, programming, and implementation issues resolved as related to individual projects.  

5W2 What is an example of Transportation Database Model organization?

Nyerges and Jankowski GISURE Chapter 5. Design and use of database models- some examples in section 5.3.3 Examples of transportation database models

Scales of transportation planning in MPO’s. See Figure 5.36
Conceptual database model for transportation planning See Figure 5.37 (Handout)
Improvement programming - transportation portion of urban_data_model_UML_11x17.pdf – See Figure 5.38
http://support.esri.com/index.cfm?fa=downloads.dataModels.filteredGateway&dmid=33
Basic spatial object types – See Figure 5.39
see King County TNET database diagram 

http://www.metrokc.gov/gis/Projects/TNET/TNET_images/Pictures/TNET_dBase_Design_Diagram.pdf
5W3 How can we compare/contrast a transportation database models in regards to GIS applications for transportation planning, programming, and project-level situations?

Nyerges and Jankowski GISURE Chapter 5. Design and use of database models- some examples  in section 5.3.4 Comparison of transportation database models

Comparing/contrasting transportation database models for planning, programming, and project-level needs - 

- A GIS analyst should consider whether large areas, subareas, or individual parcels are needed.  

- Are topological construct categories needed for transportation applications?  

- Is spatial topology enough or do we also need functional topology? 

1) Planning-level database model needs

Consider the “Scales in growth management transportation planning” 
See Figure 5.36 – What spatial object types are necessary for planning type database models?
Even in transportation planning, a “link and node” network is essential 

GIS database models feed a transportation modeling software systems  

This shows up in the King County TNET – that is, the idea of a transportation link was expressed in terms of the ESRI “edge” construct

2) Programming-level database model needs

See categories for improvement projects in the base map database model

See base map portion of urban_data_model_UML_11x17.pdf (See Figure 5.41)
Shapefile data model is minimal, coverage and geodatabase needed for connectedness if some analysis is to take place – but it is not at the current time. The information currently created is being borrowed from the planning-level GIS data analysis context. That is, hardly any analysis actually takes place at the programming-level decision situation.

3) Implementation (real-time operational) database model needs

see King County TNET database diagram for rich set of US codes for links to designate differences in link type (See Figure 5.42)
http://www.metrokc.gov/gis/Projects/TNET/TNET_images/Pictures/TNET_dBase_Design_Diagram.pdf
Coverage or geodatabase data models needed because topology, i.e., connectedness, adjacency, and containment, are needed to perform analysis 

· about routing, or 

· about environmental impacts, or 

· about mobility and accessibility improvements

