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Coordinate Data Guidelines for GIS Applications
1. Introduction

The Oregon Transportation Management System (OTMS) Steering Committee initiated a project to document Transportation Data Standards.  The purpose of this document is to identify guidelines for users collecting coordinate data for use within GIS application software. This document will be incorporated into the Transportation Data Standard when it is developed.   If you have suggestions about changes to this Guideline, please contact Dennis Scofield, GIS Unit Manager.
This document is intended primarily for users developing databases that will be used within ODOT’s spatial applications.  The document is divided into sections for data collected for points, lines and polygons.  Each of these feature types may require different attributes associated with the storage of the spatial attributes.

If you are using a GPS receiver, please realize that not all of the attributes described will be entered in your Data Dictionary and filled out in the field!  Many of the attributes will be output from the data files into a database.  
The sections labeled “Metadata Recommendations” list information that can be stored either in the metadata or with each record.  Please review the project requirements to select the best location for storing this information.  

Appendix A includes a list of code tables and possible values that could be used to populate those tables.  If additional code tables are identified, or values should be modified, please contact Dennis Scofield, GIS Unit Manager and provide your comments.
Database tables for a point feature and the associated metadata are described in Appendix B. The first example illustrates additional attributes within the database to collect information about how the geographic coordinates were obtained.  The second example is an abbreviated database table with the information about how the geographic coordinates were obtained documented in the metadata.

For additional information please refer to the ODOT Spatial Data Collection Guide, which at this time does not exist!
An access database is also available that incorporates all of the tables and associated attributes as well as look up tables described in this document.
(Note:  Many of the data elements listed below could be incorporated into any database reporting features with geographic or projected coordinates.) 
1.1 Existing Standards and Guidelines
The ODOT GIS Steering Committee has adopted “Positional Accuracy”, “Attribute Accuracy” and “Metadata” standards for GIS data.  ODOT IS TAD has identified standard abbreviations for typical field names (attributes) used within ODOT. The coordinate data collected for use in GIS applications will adhere to these standards, when possible.
Prior to initial collection of data for use in GIS applications please follow the steps outlined in the GIS Field Data Collection standard adopted by the OTMS Steering Committee.  Review the document and follow the outlined activities for any data that will be incorporated into GIS applications.

The ODOT OTMS Steering Committee has adopted the ODOT Transportation Data Sharing Agreement.  If the data is to be integrated into OTMS systems an agreement may need to be negotiated.  

Any data provided to the GIS Unit for inclusion on web sites or in applications must be accompanied by the OTMS Data Sharing Quick Facts Sheet.
Additional standards related to spatial data are available from the GIS Unit.  The Information Systems Transportation Application Development (IS TAD) unit should be contacted to review the proposed data structure developed for a specific project.

The original GPS data files, the corrected GPS data files, and the exported GPS data should be retained for all coordinates collected with resource grade GPS devices.  
These standards will be used to develop an ODOT Pathfinder Office Data Dictionary for use with Trimble GPS devices.  Elements that will be included in the ODOT Pathfinder Office Data Dictionary will use the shorter file names and are shaded in the tables described below.  Also, a process for outputting the data elements described below from Pathfinder Office to the user database (Access and SQL Server?) will be developed.

2. Coordinate Data Elements 

2.1 Recommendations for all Feature Types:
2.1.1 Attribute Naming Conventions
ODOT IS TAD has documented data naming standards for ODOT databases.  Please refer to the ODOT Data Naming Standards for specific information.   ODOT IS TAD has also identified standard abbreviations for typical field names (attributes) used within ODOT. The GIS Unit has created additional standards for spatial data.  Please contact Dennis Scofield for specific details.  The coordinate data collected for use in GIS applications will adhere to these standards.
Field names may consist of several words.  Words should be separated with the use of the _  character.  Do not use special characters including spaces in field names!  GIS data sets stored in shapefile format must be 10 characters or less in length.  (Pathfinder Office Data Dictionary is limited to 20 characters.)  Each element listed below includes a name of 10 characters or less for storage in .dbf files.  The same abbreviated names will be used in the Pathfinder Office Data Dictionary.  Field names are upper case, although when .dbf files are viewed in ArcView they will display as mixed case.
The column titled Shpfile Name should be used when building Access, Excel, Dbase and text files that will be used to generate ArcView shape files.  In SQL Server views can be built that modify the field names to the shorter name for use in generating ArcView shape files.  
Users may need to develop additional abbreviations to fit within the 10 character limit for ArcView shape files.  When doing so, be sure to consistently use the same abbreviation throughout the database, even if it is not necessary for all field names.

The GIS Unit is transitioning from storing data in GIS shapefile to storing data in relational databases accessed through ArcSDE.  When completed, the shorter Shpfile Name attributes may not be needed.
2.1.2 Metadata Recommendations 

Metadata is typically defined as data about data.  Please refer to the “Metadata” standards for GIS data for more detailed information about metadata and its format for GIS data.  The GIS Unit will also provide specialized training for understanding and creating spatial metadata.  Throughout this document are several statements with information about what should be included in the metadata.  If it cannot be documented consistently within the metadata the business may decide to collect the information for each record.  It is up to the business unit to determine which method will work best and meet their requirements.  Both methods are described below!
The metadata must contain the following details:


Receiver Information including the model and type

Configurable settings


Data File Names and locations


Post processing information

Real time Differential Collection Method

Standard Deviation for point locations

If the points were all collected in a consistent manner the attributes listed below can be reported in the metadata.  Otherwise, these attributes should be reported for each record.   

· Horizontal accuracy statement

· Geographic Coordinate System or Projected Coordinate System (As used in this document, geographic coordinate systems report locations in latitude and longitude values, projected  coordinate system locations are reported in northing and easting or x, y values.)
· Horizontal collection method description

Often, an application may decide one method will be used for data collection, but the project requirements may change and multiple methods will be used. Then, it may become important to record this information with each record!
If uniform settings were not used to collect the GPS Information please record the elements listed below for each feature.
Table 1 Optional Data Elements Describing GPS Data Collection Methods
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	CORR_METH 


	CR_METH
	Correction Method:  The method used to correct the data for the best possible precision.
	Text 
	

	CORR_METH_STA
	CR_STA
	Correction Method Station:  Primarily used with Post Processed data to record the station that the corrections were obtained from.
	Text
	

	FIELD_DATA_FILE_NAME


	FLD_FLE_NM
	Field Data File Name:  The name and path to the original data file(s) containing the coordinate information
	Text
	

	CORRECTED_DATA_FILE_NAME


	CR_FLE_NM
	Corrected Data File Name:   The name and path to the corrected data file(s) containing the coordinate information
	Text
	

	RCVR_MODEL


	RCVR_MODEL
	Receiver Model: descriptive text for the type of receiver used to collect coordinate information
	Text
	Could be a code list,  See example in Appendix A.

	GPS_DATA_COLL_METH
	GPS_COLL_M
	GPS Data Collection Method: Explanation of how the GPS data was collected.
	Text
	Examples in Appendix A.

	HRZ_ACCRCY_MEAS
	HRZ_ACC_MS
	Horizontal Accuracy Measure:  The measure of the accuracy (in feet or meters) of the latitude and longitude coordinates.  Valid when the horizontal collection method descriptions is “GPS Device”
	Text  
	Examples in Appendix A.

	HRZ_COLL_METH_DESC

	HRZ_COLL_M
	Horizontal Collection Method Description: The text that describes the method used to determine the latitude and longitude coordinates for a point on the earth
	Text  
	Examples in Appendix A.

	SRCE_SCALE
	SRC_SCALE
	Source Scale: Depends on the horizontal collection method whether this is necessary or not.  The number that represents the proportional distance on the ground for one unit of measure on the map or photo.  Not used when data is collected with a GPS receiver.
	Text  
	Examples in Appendix A.

	COORD_CNVRSN_PROCSS
	CRD_CNVRSN
	Coordinate Conversion Process:  The process used to change coordinates from the system in which they were originally collected into the coordinates in the database.  This field may or may not be needed.
	Text (memo)
	


Geographic Coordinate Systems 

If a Geographic Coordinate System is used please include this information either in the metadata or in each record.   Location information collected as latitude and longitude values exemplify geographic coordinates.
.

Table 2 Optional Geographic Coordinate System Attributes
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	HRZ_REF_ELLIPSOID_NM
	HRZ_RF_ELL
	Horizontal Reference Ellipsoid Name: The name that describes the reference ellipsoid used in determining latitude and longitude coordinates
	Text
	Examples in Appendix A.


Projected Coordinate Systems 

If a Projected Coordinate System is used please include this information either in the metadata or in each record.   Projected coordinate systems typically will store the location information as x, y (and possibly z) locations.  Examples of projected coordinate systems include the State Plane and the Universal Transverse Mercator (UTM) systems.
If the points were all collected in a consistent manner the attributes listed below can be reported in the metadata.  Otherwise, they should be reported for each record.   

· Horizontal accuracy statement

· Horizontal collection method description

· Source scale

· Coordinate reference datum name

· Coordinate unit description

· Projections

Often, an application may specify one method will be used for data collection, but the project requirements may change and multiple methods will be used.

If the coordinate collection methods vary then the data elements described below should be included with each record.

Table 3 Optional Projected Coordinate System Data Elements
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	COORD_REF_DATUM_NM
	CRD_RF_DTM
	Coordinate Reference Datum Name: The name that describes the reference datum used in determining the easting (x) and northing (y) coordinates
	Text
	Examples in Appendix A.

	CRD_UNIT_DESC
	CRD_UNIT
	Coordinate Unit Description: The units of measure that the coordinates are recorded in.  
	Text
	Examples in Appendix A.

	PROJCTN
	PROJCTN
	Projection: Descriptive text describing the selected projection
	Text
	Examples in Appendix A.


2.1.3 Standard Data Elements

The table below is not meant to be all inclusive.  
ODOT IS TAD has documented data naming standards for ODOT databases.  Please refer to the ODOT Data Naming Standards for specific information when creating additional elements.   ODOT IS TAD has also identified standard abbreviations for typical field names (attributes) used within ODOT. 

Please refer to the guidelines developed by the GIS Unit for additional information.   If you are collecting data associated with a specific highway and would like to display it correctly in relationship to the highway, please be sure to include the standard data elements recommended by the GIS Unit for highway identification.  GIS techniques can be used to map the features along the highway using coordinates and the highway identifier.

If the coordinate data and the attribute data are collected by the same person you may choose to eliminate the attributes COORDINATE_DATA_SOURCE_NAME and ATTRIBUTE_DATA_SOURCE_NAME and use DATA_SOURCE_NAME instead.  ATTRIBUTE_UPDATE_DATE and COORDINATE_UPDATE_DATE may also be deleted and replaced with the attribute UPDATE_DATE.

It is recommended that the field names highlighted in yellow be included in all data that you collect with a GPS receiver.

Table 4 Standard Data Elements for GIS Data – (Who collected it and when)
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	DATA_COLL_DT
	COLL_DT
	Data Collection Date:

The calendar date when data were collected
	Date


	 

	COORD_DATA_SRCE_CREW_NO

	CRD_SRC
	Coordinate Data Souce Crew Number:  The crew number of the party responsible for providing the coordinates
	Text  
	

	ATTRB_DATA_SRCE_CREW_NO

	ATTR_SRC
	Attribute Data Source Crew Number: The crew number of the party responsible for providing the attributes associated with the feature.                                                   
	Text  
	

	ATTRB_UD_DT

	ATTR_UP_DT
	Attribute Update Date:  The calendar date when any attribute was last updated
	Date


	

	COORD_UD_DT
	CRD_UP_DT
	Coordinate Update Date:  The calendar date when the coordinate data was last updated
	Date


	

	REC_ID
	REC_ID
	Record Identifier:  A unique identifier for the feature that can be used to join with data stored in other tables.  This value should not be changed, if it is used to join with other attribute tables!
	Text
	


2.1.4 Optional Data Elements 

Some of the elements described below may be necessary if height or elevation data is also reported for the location.  Other optional elements aid the user in better determining the location of the feature, or information about the feature.

Table 5  Optional Data Elements 
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	VRT_MEAS

	VRT_MEAS


	Vertical Measure: The measure of the height above mean sea level.
	Number (ex: 17.4)
	Precision should be determined by the collection method.

	VRT_ACCRCY_MEAS

	VRT_ACC_MS


	Vertical Accuracy Measure: The measure of the accuracy (in feet) of the vertical measure
	Text
	

	VRT_COLL_METH

	VRT_COLL
	Vertical Collection Method: The method used to collect the vertical measure
	Text
	

	VRT_REF_DATUM_NM



	VRT_DTM
	Vertical Reference Datum Name: The name of the reference datum used to determine the vertical measure
	Text
	Examples in Appendix A

	REF_PT_DESC

	REF_PT_DESC
	Reference Point Description: Text describing the place for which the geographic coordinates were established
	Text
	 

	LOC_DESC

	LOC_DESC
	Location Description: Text providing additional information about the geographic coordinates
	Text
	

	VERF_METH_DESC
 
	VERF_METH
	Verification Method Description:  Describes the process used to verify the latitude and longitude coordinates
	 Text
	

	GEOM_TYP_CD
	GEOM_TYP
	Geometric Type Code:  The code that represents the geometric entity represented by one point or a sequence of latitude and longitude points
	Text
	Accepted Values:

· Point

· Segment

· Area


2.2 Point Data Elements (Latitude and Longitude)
Although a user may assume that all data will be collected consistently using GPS receivers, at some point the location data may be modified using a different method.  Possibly, more precise locations may be used.  Also, there are locations within Oregon where GPS devices will not provide valid location data. Therefore, you may want to include fields such as horizontal collection method so that users are aware of the accuracy and appropriate scale for use of the data.  Although it is possible to document this information in the metadata, it may be best to include with each entity.  Possible attribute names, definitions, types and code tables are listed in Table 1 and Table 2.   
2.2.1 Standard Data Elements for Points (Latitude/Longitude)
A variety of elements are described below for storing latitude and longitude information.  Project requirements will dictate whether to store latitude and longitude information in decimal degrees or degrees, minutes and seconds. Most GPS receivers can output the data in either format.  Degrees, minutes and seconds can be stored in separate fields or all in one field.   The Federal Geographic Data Committee (FGDC) recommends that the values should be decimal degree in the “Content Standard for Digital GeoSpatial Metadata”. 

Users may decide to record more than one value for latitude and longitude in a database. The word ORIG_ (for original) could be pre-pended to the names listed below to differentiate the two.  There may be other fields (ORIG_ HRZ_ACCRCY_MEAS, ORIG_HRZ_COLL_METH_DESC, ORIG_ SRCE_SCALE, ORIG_ HRZ_REF_ELLIPSOID_NM) that should also be added.
(Note:  It is simpler with most GIS applications to map the data in decimal degree format.  Additional manipulation may be necessary to map the data stored in 3 columns for the latitude and 3 columns for longitude.  Both methods are illustrated below, but most users will use one or the other, not both.) 

Table 6 Standard Data Elements for Points (Latitude/Longitude)
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	LAT

	LAT
	Latitude: The measure of the angular distance on a meridian north or south of the equator. 
	Number (example:

45.12345)
	Stored in decimal degrees. At precision appropriate for collection method.

Five places for meter accuracy.

	LAT_DMS
	LAT_DMS
	Latitude in Degrees, Minutes, Seconds: The measure of the angular distance on a meridian north or south of the equator.
	45:30:25
	Stored in degrees, minutes seconds.  Precision should be appropriate to the collection method.

	LAT_DEG
	LAT_DEG
	Degrees of Latitude: The measure in degrees of the angular distance on a meridian north or south of the equator.  Location requires concatenation of LAT_DEG, LAT_MNT and LAT_SEC
	Number
(example 45)
	Valid values within Oregon range from 42 to 46 degrees

	LAT_MINUTE
	LAT_MNT
	Minutes of Latitude: The measure in minutes of the angular distance on a meridian north or south of the equator.  Location requires concatenation of LAT_DEG, LAT_MNT and LAT_SEC
	Number
(example 15)
	Valid values vary from 0 to 59.  Nulls aren’t allowed if LAT field is not populated.  

	LAT_SEC
	LAT_SEC
	Seconds of Latitude: The measure in seconds of the angular distance on a meridian north or south of the equator.  Location requires concatenation of LAT_DEG, LAT_MNT and LAT_SEC
	Number (example 24.3)
	Valid values vary from 0 to 59.999.  Two decimals indicate precision to within 3 meters,  three decimals indicate location is within 3 decimeters.  Null aren’t allowed if LAT field is not populated.

	LAT_CALC
	LAT_CALC
	Calculated Latitude: The latitude calculated using GIS application software
	Number (example:

-122.12345)
	Stored in decimal degrees. At precision appropriate for collection method.

Five places for meter accuracy.

	LONGTD

	LONGTD
	Longitude: The measure of the angular distance on a meridian east or west of the prime meridian.  Based on the WGS84 spheroid.
	Number (example:

-122.12345)
	Stored in decimal degrees. At precision appropriate for collection method.

Five places for meter accuracy.  Valid ranges for Oregon are between  -116 to -124

	LONGTD_DMS
	LONGTD_DMS
	Longitude measures in Degrees, minutes, seconds: The measure of the angular distance on a meridian east or west of the prime meridian.  Based on the WGS84 spheroid.
	Number
(example: --122:30:30
	Stored in degrees, minutes and seconds, separated by “:”.  At precision appropriate for collection method.

	LONGTD_DEG
	LONGTD_DEG
	Degrees of Longitude: The measure in degrees of the angular distance on a meridian east or west of the prime meridian.  Measured directly in the field and based on the WGS84 spheroid.
	Number (example:

-122)
	Valid values within Oregon range from

-116 to -124

	LONGTD_MINUTE
	LONGTD_MNT
	Minutes of Longitude: The measure of the angular distance on a meridian east or west of the prime meridian.  Measured directly in the field and based on the WGS84 spheroid.
	Number (example:

59)
	Valid values vary from 0 to 59.  Nulls aren’t allowed if LON field is not populated.  

	LONGTD_SEC
	LONGTD_SEC
	Seconds of Longitude: The measure of the angular distance on a meridian east or west of the prime meridian.  Measured directly in the field and based on the WGS84 spheroid.
	Number (example:

45.544)
	Valid values vary from 0 to 59.999.  Null aren’t allowed if LON field is not populated.

	LONGITUDE_CALCULATED
	LONGTD_CALC
	Calculated Longitude: The longitude calculated using GIS application software.  Only necessary, if keeping two different latitude and longitude fields within the database for some reason!
	Number (example:

-122.12345)
	Stored in decimal degrees. At precision appropriate for collection method.

Five places for meter accuracy.

Negative for locations within Oregon


2.3 Point Data Elements (Northing (y) and Easting (x))

For GIS applications and collection of point data it is recommended that the coordinates be collected and stored as latitude and longitude.  A variety of coordinate systems are used within the Oregon Department of Transportation for different purposes.  For most GIS applications, a standardized projection created by the Oregon Geographic Information Council (OGIC) is used. But, ODOT users may choose to store data in a projected coordinate system such as State Plane or Universal Transverse Mercator (UTM).

2.3.1 Standard Data Elements for Points (Northing/Easting)
Users may decide to record more than one value for eastings and northings in a database. The word ORIG_ (for original) could be pre-pended to the names listed below to differentiate the two.  There may be other fields (listed in the table above) that should also be pre-pended with ORIG_ and added.
Table 7 Standard Data Elements for Points (Northing/Easting)
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	X

	X
	The coordinate value of the location in the x or easting direction.
	Number
100500.23
	May be stored in meters, survey feet or international feet depending on the projection.  Choose a precision that is consistent with the method used to collect the values.

	Y
	Y
	The coordinate value of the location in the y or northing direction.
	Number
100500.23
	May be stored in meters, survey feet or international feet depending on the projection.  Choose a precision that is consistent with the method used to collect the values.


2.4 Linear Features 

This document has not addressed any issues unique to linear features at this time.  Generally, linear features collected with the GPS device should be output to the ESRI shapefile format to preserve the geometry.  At this time, there is no intent to store coordinates for each line vertex outside of the GIS application.  In the future, the preferred output may be to an ESRI geodatabase.
2.4.1 Additional Metadata or Record Elements for Linear Features

This could include information on how the segment information was collected (points collected at specific locations and then the points connected) or continuous GPS as user walks or drives.  Other considerations that could be noted here include how the line is defined.  Is it abrupt or gradual, and required user expertise to determine.
Again, all of the information related to either the geographic or projected coordinate system should be included in the metadata or for each record.

2.4.2 Standard Data Elements for Linear Features

If the output is to ESRI shapefile format, then the geometry information will be output to the SHAPE attribute.

2.5 Polygon Features 

2.5.1 Additional Metadata or Record Elements for Polygon Features

This could include information on how the areal information was collected (points collected at specific locations and then the points connected) or continuous GPS as user walks or drives.  Other considerations that could be noted here include how the area is defined.  Is it abrupt or gradual, and required user expertise to determine.

Again, all of the information related to either the geographic or projected coordinate system should be included in the metadata or for each record.

2.5.2 Standard Data Elements for Polygon Features

If the output is to ESRI shapefile format, then the geometry information will be output to the SHAPE attribute.

2.6 GIS Application Specific Data Elements

Listed below are elements that are created, maintained and populated by the GIS application software.  Descriptions are included here for reference.  Do not delete these entities from GIS databases.  The values stored within the records should only be edited from within GIS application software.
2.6.1 ArcView Shapefile format

Table 8 ArcView Shapefile Format
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	
	 SHAPE


	Contains the geometry information 

for the feature.  Populated and maintained by GIS application software.
	
	

	
	 ID


	A unique identifier assigned by the GIS application software
	
	


2.6.2 ESRI Personal geodatabase

Table 9 ESRI Personal Geodatabase
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	OBJECTID
	
	Unique identifier assigned by ArcGIS software.  Required field 
	
	

	Shape
	
	Contains the geometry information 

for the feature.  Populated and maintained by ArcGIS software
	
	

	Shape_length
	
	Contains additional geometry information to reduce query time for line and polygon features.  Populated and maintained by ArcGIS software.
	
	

	Shape_area
	
	Contains additional geometry information to reduce query time for polygon features.  Populated and maintained by ArcGIS software.
	
	


2.6.3 GeoMedia Access Warehouse

Table 10 GeoMedia Access Warehouse
	Field Name
	Shpfile Name
	Description
	Type
	Validation Rules

	Geometry

	
	Contains the geometry information for the feature.  Populated and maintained by GeoMedia.
	OLE Object
	

	Geometry_SK

	
	The Geometry Spatial Key contains a spatial key index for a quadtree.  Populated and maintained by GeoMedia’s access server
	text
	


3. Appendix A – Look up (code) Tables
Coordinate Reference Datum Name

Table Name:  COORD_REF_DATUM_NM

	COORD_REF_DATUM_NM_TYP 
	COORD_REF_DATUM_NM_TYP _DESC

	1
	NAD 27

	2
	NAD 83

	3
	NAD 83 (CORS96)  (Epoch 2002.0)

	4
	NAD 83 (98)

	5
	NAD 83 (1991)

	6
	NAD 83 (1986)

	7
	WGS 84

	8
	ITRF

	9
	Unknown


Coordinate Unit Description

Table Name:  COORD_UNIT_DESC

	COORD_UNIT_DESC_TYP 
	COORD_UNIT_DESC_TYP _DESC

	1
	Meter

	2
	US Foot

	3
	International Foot

	4
	Unknown


Correction Method

Table Name:  CORR_METH

	CORR_METH
	CORR_METH_DESC

	1
	Post Processed

	2
	Real Time – CORS Continuously Operating Reference Stations

	3
	Real Time – WAAS Wide Area Augmentation System

	4
	Real Time – Nationwide DGPS Program

	5
	Real Time – Commercial DGPS provider

	6
	Real Time – ORN Oregon Real Time Network

	7
	Unknown


GPS Receiver Model

Table Name:  RCVR_MODEL

	RCVR_MODEL_TYP
	RCVR_MODEL_TYP_DESC

	1
	Trimble ProXR

	2
	Trimble GeoXT

	3
	Garmin eTrex Legend

	4
	Garmin eTrex Venture

	5
	Unknown


Horizontal Accuracy Measure

It is up to the project requirements to determine whether this should be a code table or not.  More precise information for each record can be recorded when using some GPS devices.  The values collected may be used instead of an arbitrary code table.  This information is primarily applicable to data collected with a GPS device.

Table Name:  HRZ_ACC_MS

	HRZ_ACC_MS
	HRZ_ACC_MS_ DESC

	1
	Centimeter (0.03 feet)

	2
	< 1 meter (3.5 feet)

	3
	1 – 5 meters (3.5 to 16 feet)

	4
	5 - 15 meters (16 to 50 feet)

	5
	Unknown


Horizontal Collection Method Description

Table Name:  HRZ_COLL_METH

	HRZ_COLL_METH
	HRZ_COLL_METH_DESC

	1
	Derived from map

	2
	Derived from imagery

	3
	Derived based on highway and milepost (dynamic segmentation)

	4
	Derived from township, range and section 

	5
	Calculated using GIS software

	6
	Converted from X, Y Coordinates

	7
	Converted from latitude and longitude values

	8
	Recreational (navigational) GPS device

	9
	Resource (mapping) grade GPS device

	10
	Survey grade GPS

	11
	Survey – Total Station

	12
	Other (accuracy unknown)


Horizontal Reference Ellipsoid Name

Table Name:  HORZ_REF_ELLPS_NM

	HORZ_REF_ELLPS_NM
	HORZ_REF_ELLPS_NM_DESC

	1
	WGS84

	2
	Clarke 1866

	3
	GRS80

	4
	Unknown


Projection

Table Name:  PROJECTION_TYP

	PROJECTION_TYP 
	PROJECTION_TYP _DESC

	1
	Oregon Lambert (Oregon Geographic Information Council (OGIC) definition)

	2
	Oregon Coordinate System, South Zone

	3
	Oregon Coordinate System, North Zone

	4
	UTM Zone 10

	5
	UTM Zone 11

	6
	Unknown


Source Scale

This information is primarily applicable to spatial data determined using maps, other GIS spatial data or aerial photography.

Table Name:  SRC_SCALE

	SRC_SCALE
	SRC_SCALE_DESC

	1
	1:24,000

	2
	1:100,000

	3
	1:500,000

	4
	Unknown

	
	


Vertical Accuracy Measure

It is up to the project requirements to determine whether this should be a code table or not.  Typically, the vertical accuracy is twice the horizontal accuracy. This information is primarily applicable to data collected with a GPS device.

Table Name:  VRT_ACC_MS

	VRT_ACC_MS
	VRT_ACC_MS_ DESC

	1
	Centimeter (0.03 feet)

	2
	< 2 meter (7 feet)

	3
	2 - 10 meters (7 to 32 feet)

	4
	10 - 30 meters (32 to 100 feet)

	5
	Unknown


Vertical Collection Method

Table Name:  VRT_COLL_METH

	VRT_COLL_METH_TYP 
	VRT_COLL_METH_TYP _DESC

	1
	Interpolated from USGS topographic quadrangle

	2
	Interpolated from USGS digital elevation model

	3
	Recreational (navigational) GPS device

	4
	Resource (mapping) grade GPS device

	5
	Surveyed

	6
	Other (accuracy unknown)

	7
	Interpolated from ODOT project files

	8
	Digitized on screen

	9
	Total Station - Survey Grade GPS Receiver

	10
	Geocoded using the Public Land Survey System (PLSS) section centroids.


Vertical Reference Datum Name

Table Name:  VRT_REF_DATUM_NM

	VRT_REF_DATUM_NM
	VRT_REF_DATUM_NM_TYP _DESC

	1
	NAVD 88 North American Vertical Datum of 1988

	2
	NGVD29  National Geodetic Vertical Datum on 1929

	3
	Unknown

	
	


4. Appendix B - Metadata and Feature Database Table Example
Example 1:

This example is meant to illustrate how you may put the guidelines into action.  The data is fictitious and should not be used for any purpose other than illustration.  In this example, information has been associated with each record to better determine the quality of the latitude and longitude values.
The features are point features that have had latitude and longitude values assigned to them.  The sites were originally mapped using CAD files created from USGS DLG files at a source scale of 1:100,000.  Some sites were mapped based on CAD files at a source scale of 1:24,000, but it is unknown which sites were mapped at which scales.  Those values are stored in the fields LAT_CALC and LON_CAL.  To better determine the location of these sites, ODOT employees are collecting latitude and longitude information with the Garmin eTrex when they visit the site for any reason.  The vendor reports the positional accuracy as 15 meters (49 feet).
Cartographic output may be mapped based on the lat_calc and lon_calc fields so that they will display correctly in relationship to the base layers which are still at the 1:100,000 scale.

ODOT Metadata Example

The metadata example assumes that the data stored in the database is mapped based on the appropriate latitude and longitude information and then output to ESRI shapefile format.  Here is an example of how to fill out the metadata.  LatLong_Example1
Point Feature Table 

All of the data represented below is stored in one table, but has been split up to better display the data.

	LATLONG_EXAMPLE

	REC_ID
	ATR_ID
	LOCATION
	COLL_DT
	CRD_SRC
	ATTR_SRC
	ATTR_UP_DT
	CRD_UP_DT

	266
	01-011 
	OLD OREGON TRAIL, I-84, 0.5 mi. S.of Union-Baker County Line
	1/1/2000
	Joe Taylor
	Sue Johnson
	
	2/24/2005

	287
	01-010 
	BAKER-COPPERFIELD HWY., ORE86,4 mi. W. of Richland
	1/1/2000
	Joe Taylor
	Sue Johnson
	
	3/15/2005

	338
	01-001 
	LA GRANDE-BAKER HWY., US30,0.9 mi. S. of North Powder
	1/1/2000
	John Smith
	Sue Johnson
	
	

	341
	01-012 
	WHITNEY HWY., ORE7, 0.8 mi.S. of Baker
	1/1/2000
	John Smith
	Sue Johnson
	
	


	LATLONG_EXAMPLE

	REC_ID
	ATR_ID
	PST_PRC_NM
	FLD_FLE_NM
	CR_FLE_NM
	RCVR_MODEL

	266
	01-011 
	
	
	
	Garmin eTrex

	287
	01-010 
	?
	\\myserver\projects
\mypoints\original

\points.ssf 
	\\myserver\projects
\mypoints\corrected

\points.cor
	Trimble GeoXT

	338
	01-001 
	
	
	
	

	341
	01-012 
	
	
	
	


	LATLONG_EXAMPLE

	REC_ID
	LAT
	LON
	LAT_CALC
	LON_CALC
	HRZ_ACC_MS
	HRZ_COLL_M
	SRC_SCALE
	HRZ_RF_ELL

	266
	45.0131
	-117.9172
	45.013
	-117.917
	15 m(49 ft)
	Recreational (navigational) GPS device
	
	WGS84

	287
	45.79534
	-117.23234
	44.79442
	-117.23
	1 m(3.2804 ft)
	Resource GPS device
	
	WGS84

	338
	
	
	45.678
	-117.955
	
	interpolated from map
	1:100000
	GRS80

	341
	
	
	44.734
	-117.854
	
	interpolated from map
	1:100000
	GRS80


Example 2:

This example is meant to illustrate how you may put the guidelines into action.  The data is fictitious and should not be used for any purpose other than illustration. In this example, the data stored with each record is abbreviated and the metadata is used to define specific details about the quality of the coordinate data. 

The features are point features that have had latitude and longitude values assigned to them.  The sites were originally mapped using CAD files created from USGS DLG files at a source scale of 1:100,000.  Some sites were mapped based on CAD files at a source scale of 1:24,000, but it is unknown which sites were mapped at which scales.  Those values are stored in the fields LAT_CALC and LON_CAL.  To better determine the location of these sites, ODOT employees are collecting latitude and longitude information with the Garmin eTrex when they visit the site for any reason.  The vendor reports the positional accuracy as 15 meters (49 feet).  Recently, a Trimble GeoXT was used for collection of spatial information.

Cartographic output may be mapped based on the lat_calc and lon_calc fields so that they will display correctly in relationship to the base layers which are still at the 1:100,000 scale.

ODOT Metadata Example

The metadata example assumes that the data stored in the database is mapped based on the appropriate latitude and longitude information and then output to ESRI shapefile format.  .  Here is an example of how to fill out the metadata.  LatLong_Example2
Point Feature Table 

	REC_ID
	ATR_ID
	LOCATION
	LAT
	LON

	266
	01-011 
	OLD OREGON TRAIL, I-84, 0.5 mi. S.of Union-Baker County Line
	45.0131
	-117.9172

	287
	01-010 
	BAKER-COPPERFIELD HWY., ORE86,4 mi. W. of Richland
	45.79534
	-117.23234

	338
	01-001 
	LA GRANDE-BAKER HWY., US30,0.9 mi. S. of North Powder
	45.678
	-117.955

	341
	01-012 
	WHITNEY HWY., ORE7, 0.8 mi.S. of Baker
	44.734
	-117.854


5. Appendix C – Reference Materials

The following list includes links to some of the materials referred to in preparation of these guidelines.  These links may no longer be valid.
Wisconsin Department of Natural Resouces.  2001. “Locational Data Standards”.  Available at website 


http://www.dnr.state.wi.us/maps/gis/documents/loc_data_std.pdf
United State Geological Survey. 1998. “Content Standard for digital geospatial metadata”. Reston, VA: Federal         Geographic Data Committee.  Available at website 

http://www.fgdc.gov/standards/projects/FGDC-standards-projects/metadata/base-metadata/index_html/?searchterm=data%20standard
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