Examples using Topology – Polygons and Linear Networks

Washington State Cadastre: Integrating Topology, Aquatic Ownership, and Land Records
Washington Dept of Natural Resources is responsible for state lands management. 

Management requires knowledge of an interest in land.

Remember: Public Land Survey System structure of township, range, section ¼ section etc provides a description of land areas, and thus forms a description of boundaries.

P. 1 What’s a cadastre?  A record of interest in land. 

What kind of records of “interest” in land exist?

· Fiscal – taxing interest

· juridical – ownership interest

· resource interest

· other interests? From a societal perspective, how to manage our lives. National cadastre?

P. 2 Implementing topology

Editing topology has never been easy.

Cluster tolerance is critical in finding rule violations.

(See Cadastral GDB rules in Appendix. P10)
P. 3 Rule ranking determines which rules are applied first. 

More highly ranked feature classes are not affected by features ranked lower. 

Upland topology ranking:  1-Point, 2-Boundary, 3-Legal Description, 4-Parcel, and 5-Jurisdiction. So, Point features do not move when there is a rule violation including Point and some other feature class. 
Aquatic topology ranking implemented later, 

Ranking: 1-Aquatic_Boundary, and 2-Aquatic_Parcel.

The DNR implemented a small set of topology rules for the upland layers at first, but the topology rules have been growing steadily and currently include 43 upland rules and 7 aquatic rules in a new aquatic topology. Some typical rules  are Boundary must not have dangles, Legal Description must not have gaps,   Parcel:Ownership must not overlap, Jurisdiction:State must be covered by Jurisdiction:County. Some rules pertain to just one feature class; most include two feature classes.

P. 4  Cadastral GDB and Aquatic Land Ownership (ALO)

Converting ALO and Adjusting for Topology
Cadastral GDB is the foundation database. ALO is a subset database.

The main difficulty of the data conversion process was related to the fact that the single Parcel Arc/Info data source was being loaded into three tables, two of which, Parcel and Legal_Description had many-to-many relationships to each other. This meant that the primary keys for these tables had to be created and loaded correctly into the associative join tables. To solve this problem, a large

conversion table was created that had the columns from the legacy Arc/Info system as well as all of the columns from the Parcel, Legal_Description, and Jurisdiction tables. Then the spatial and attribute data was loaded into the conversion table.
p. 7 Interfacing the Cadastral GDB with the Automated Track Book (ATB)
One of the first steps to integrate the Automate Tract Book data with the Cadastral Geodatabase was to extend the data model by implementing three tables previously designed to be part of the Cadastral GDB: Agent, Document  and  Parcel_Agent_Document. Agent is a table of people or organizations having an interest in Parcels or Jurisdictions. Document is a table of the documents included as instruments of land transactions between agents and the sources where the documents are recorded. Parcel_Agent_Document is a table relating a parcel with the agents having ownership or management interests in the land and the document that legally defines these relationships.

It was clear that there would be a benefit to transferring data from the Land Records system to the Cadastre system and from Cadastre to land records. So, PL/SQL packages were created to push and pull data from one system to the other. The problem, of course, was how to associate the Land Records rows with the relational data in Cadastre. A common key had to be identified to ensure the ability to establish the correct foreign keys as the data moved from one system to the other. The solution was to install ArcReader on the desktops of the Land records staff to look up the parcel spatially and find the Parcel ID.

Streams and River Networks
P 41. Thematic Layers of ArcHydro Database Model – which contribute to topology?

P. 42 Four feature datasets: Drainage, Network, Hydrography, Channel – what are they for?
P. 43 The feature classes of feature datasets; check out relationships – what connects to what?
P. 44 HydoID and Layer Keys – what does a key do?

P. 47 HydroEdge abstract Data Type - HydroEdges (more abstract) and Subtypes (less abstract)? 

P. 49 HydroJunction – the essence of data structure diagrams

P. 56-57 Drainage Topology Rules – table and graphics  

