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The Vision and Goals

•• Vision: A GeoCIP GIS to support asset inventory        Vision: A GeoCIP GIS to support asset inventory        
and management for local governments across           and management for local governments across           
the state of Oklahoma over the web through the state of Oklahoma over the web through 
collaboration with ODOC, COG, and CSA.collaboration with ODOC, COG, and CSA.

•• Goals to support the VisionGoals to support the Vision
–– A standardized database system for all communitiesA standardized database system for all communities
–– Automation of cost estimates for asset management at different Automation of cost estimates for asset management at different 

geographiesgeographies
–– WebWeb--based data browsing and mappingbased data browsing and mapping
–– Training and planning for sustainabilityTraining and planning for sustainability
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GeoCIP GIS Workflow
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GeoCIP GIS data organization

State-wide Data
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• Counties
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Standardization Process

•• Identify applicable data models nationIdentify applicable data models nation--wide and modify the wide and modify the 
data models to meet GeoCIP needsdata models to meet GeoCIP needs

•• Determine what needs to be included in a data model (such Determine what needs to be included in a data model (such 
as what features need to be in water utilities)as what features need to be in water utilities)

•• Determine geometry for each featureDetermine geometry for each feature
•• Determine attributes for each featureDetermine attributes for each feature
•• Determine feature subtypes, data types, data domains (e.g. Determine feature subtypes, data types, data domains (e.g. 

valid data values), and data descriptionvalid data values), and data description
•• Determine matching tables from community data to the Determine matching tables from community data to the 

standardized datastandardized data
•• Edit meta data for each feature class and attributeEdit meta data for each feature class and attribute
•• Transfer community data to GeoCIP geodatabaseTransfer community data to GeoCIP geodatabase
•• Provide training to geotechs on database managementProvide training to geotechs on database management



Example: Water Data Models

•• ESRI Water Utilities Data ModelESRI Water Utilities Data Model
•• GeoCIP WaterGeoCIP Water
•• GeoCIP WastewaterGeoCIP Wastewater
•• GeoCIP StormDrainageGeoCIP StormDrainage



Need to recognize distinctive attributes

•• Example: Open drainage line (Ditch) vs. Close drainage Example: Open drainage line (Ditch) vs. Close drainage 
line (Main)line (Main)
–– depth of a ditch <> depth of a main linedepth of a ditch <> depth of a main line
–– ditch has width, main has diameterditch has width, main has diameter

•• SolutionSolution
–– Represent both ditch and main as one line feature classRepresent both ditch and main as one line feature class
–– Merge attributes of the twoMerge attributes of the two

•• Example: Appurtenance and Hydrant/Meter/ValveExample: Appurtenance and Hydrant/Meter/Valve
–– Appear similarAppear similar
–– May have distinctive attributes and functionsMay have distinctive attributes and functions

•• SolutionSolution
–– Each is represented as a separate feature classEach is represented as a separate feature class



Hydrant, Meter, and Valve



Need to Recognize Proper Spatial 
Representation

•• Plant as Point vs. Plant as PolygonPlant as Point vs. Plant as Polygon
•• ExampleExample

–– A plant is the end (sink) of a A plant is the end (sink) of a 
water/wastewater  networkwater/wastewater  network

–– A plant has shape and areaA plant has shape and area

•• SolutionSolution
–– Represent a plant as both polygon Represent a plant as both polygon 

(Plant feature class) and point (Plant feature class) and point 
(PlantJunction feature class)(PlantJunction feature class)

–– One Plant, one PlantJunctionOne Plant, one PlantJunction
–– PlantJunction has attributes regarding PlantJunction has attributes regarding 

network flow (e.g. average output, peak network flow (e.g. average output, peak 
output, and design output)output, and design output)

–– Plant has descriptive attributes (e.g. Plant has descriptive attributes (e.g. 
name, site area, current value, name, site area, current value, ……))



Example of geometry issues: Bridge



Example of attribute issues

Community ACommunity A Community BCommunity B



Example: standardize attribute values



Reorganize the Attributes 



Reorganizing the Domain Values

GeoCIP Street Classification

H Highway

C/I Commercial/Industrial

C Collector

A Arterial

RE Residential

SR Scenic Route

P Private

PR
O
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EA Emergency Access

AL Alley

R Ramp

L Local

U Unknown

Street Classification

A Arterial

C Collector

B Commercial/industrial

R Residential



Matching Tables

•• Match community data with GeoCIP geodatabaseMatch community data with GeoCIP geodatabase
•• Determine matches for the following itemsDetermine matches for the following items

–– Feature classesFeature classes
–– Attribute fields Attribute fields 

•• Developed a matching tool to match community data to Developed a matching tool to match community data to 
GeoCIP geodatabase definitionsGeoCIP geodatabase definitions

•• Develop data transfer tool to transfer community data to Develop data transfer tool to transfer community data to 
GeoCIP geodatabaseGeoCIP geodatabase



Matching and standardization

Community A
“Streets” attributes

Field 1 – Distance
Field 2 – Type
Field 3 – Surface type
Field 4 – Curbs, number
Field 5 - Condition 

Community B
“Roads” attributes

Field 1 – Sidewalk
Field 2 – Cost to fix
Field 3 – Condition
Field 4 – Wide
Field 5 – Length
Field 6 - comment

Input
“Streets” attributes

Field 1 – Distance
Field 2 – Type
Field 3 – Surface type
Field 4 – Curbs, number
Field 5 – Condition

Output
“Roads” attributes 

Field 1 – Length
Field 2 – Type
Field 3 – Surface
Field 4 – (Empty)
Field 5 – Condition

Input
“Roads” attributes

Field 1 – Sidewalk
Field 2 – Cost to fix
Field 3 – Condition
Field 4 – Wide %
Field 5 – Length
Field 6 - comment

Output
“Roads” attributes

Field 1 – (Empty)#
Field 2 – Cost
Field 3 – Condition
Field 4 – Width
Field 5 – Length
Field 6 - Comments

GeoCIP geodatabase

Community A: Roads

Field 1 – Length
Field 2 – Width
Field 3 – Surface
Field 4 – Type
Field 5 – Class
Field 6 – Condition
Field 7 – Comments
Field 8 – Cost

Community B: Roads

Field 1 – Length
Field 2 – Width
Field 3 – Surface
Field 4 – Type
Field 5 – Class
Field 6 – Condition
Field 7 – Comments
Field 8 – Cost

Community A matching table

Community B matching table



Attribute Matching Table



Domain Matching Table



Metadata editing
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Version 4.0Version 4.0
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What are we doing now…

•• Finalize data modelsFinalize data models
–– Electricity and GasElectricity and Gas
–– TransportationTransportation
–– EquipmentEquipment
–– Rolling stockRolling stock

•• Compile matching tablesCompile matching tables
•• Transfer data to the GeoCIP stateTransfer data to the GeoCIP state--wide geodatabasewide geodatabase
•• Prepare documentationPrepare documentation
•• Design map template and symbologyDesign map template and symbology
•• Plan the next training workshopPlan the next training workshop

–– Coordinate Systems & Projections Coordinate Systems & Projections √√
–– Editing in ArcMap Editing in ArcMap √√
–– Creating and Editing Topology Creating and Editing Topology √√
–– Georeferencing CAD Data Georeferencing CAD Data √√
–– Editing and Maintaing GeoCIPEditing and Maintaing GeoCIP®® Database  ModelsDatabase  Models
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A series of workshops have been developed by the A series of workshops have been developed by the 
Center for Spatial Analysis to provide training for Center for Spatial Analysis to provide training for 
GeoCIPGeoCIP®® geotechs and coordinators.  These geotechs and coordinators.  These 
workshops have focused on building up a basic workshops have focused on building up a basic 
framework of GIS knowledge enabling COG framework of GIS knowledge enabling COG 
geotechs to maintain the CIP infrastructure data geotechs to maintain the CIP infrastructure data 
models developed for each community.models developed for each community.

Topics CoveredTopics Covered

•• Coordinate Systems & ProjectionsCoordinate Systems & Projections
•• Editing in ArcMapEditing in ArcMap
•• TopologyTopology
•• Georeferencing CAD dataGeoreferencing CAD data
•• Editing and Maintaining GeoCIPEditing and Maintaining GeoCIP®® Database ModelsDatabase Models

Workshops



Topology

•• Much of the line and point data submitted to CIP are Much of the line and point data submitted to CIP are 
georeferenced but lack the connectivity to other features to georeferenced but lack the connectivity to other features to 
develop accurate spatial relationships that model the real worlddevelop accurate spatial relationships that model the real world. . 

•• Lines are not snapped to the endpoints of other lines. Lines are not snapped to the endpoints of other lines. 

•• Intersections between lines overlap and are not connected.Intersections between lines overlap and are not connected.

•• Appurtenances do not split line segments and in many cases are Appurtenances do not split line segments and in many cases are 
not lying on the line. not lying on the line. 

•• Many duplicate line segments and points have been digitized. Many duplicate line segments and points have been digitized. 

•• These potential digitizing errors create problems when trying toThese potential digitizing errors create problems when trying to
develop a GIS for the CIP that will accurately model real world develop a GIS for the CIP that will accurately model real world 
relationships.relationships.



Topological errors

A water line should have been snapped A water line should have been snapped 
to the water valve appurtenance.to the water valve appurtenance.

A duplicate water lineA duplicate water line

duplicate road segments duplicate road segments 
and dangle roadsand dangle roads



Topology issues

•• Should that water line  Should that water line  
connect at the connect at the 
intersection?intersection?

•• Does the water line Does the water line 
inventory match the inventory match the 
geometry?geometry?

•• Do those lines Do those lines 
intersect or do they intersect or do they 
overlap?overlap?

•• Is that really a 12ft Is that really a 12ft 
water line or should it water line or should it 
terminate a the terminate a the 
intersection?intersection?



The next steps

•• Web GIS: enable data browsing and query over the webWeb GIS: enable data browsing and query over the web
http://geospace.csa.ou.edu/GeoCIP
•• Analyze functional needs for reporting and planningAnalyze functional needs for reporting and planning
•• Develop tools to support asset analysis for communities, Develop tools to support asset analysis for communities, 

regions, and stateregions, and state
•• Distribute the data and tools over the web GeoCIPDistribute the data and tools over the web GeoCIP®® GISGIS
•• Expand the GeoCIPExpand the GeoCIP®® GIS to include social and economic GIS to include social and economic 

assets, such as demographics, schools, social or cultural assets, such as demographics, schools, social or cultural 
groups, business establishments, land parcels, sales or tax groups, business establishments, land parcels, sales or tax 
records, workforce, etc. for comprehensive asset mapping records, workforce, etc. for comprehensive asset mapping 
and economic development planningand economic development planning


