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Foreword

The primary purpose of the standard is to support the exchange of transportation data related to road networks.  This standard also seeks to establish a common baseline for the content of road transportation databases for public agencies and private enterprises.  It seeks to decrease the costs of acquiring and exchanging road transportation data for local, tribal, state, and federal users and creators of road transportation data.  Benefits of adopting the standard also include the long-term improvement of the geospatial transportation base data, improved integration of safety and enforcement data, and streamlined maintenance procedures.  

This is the first edition of this standard.  However, this standard was preceded in development by the National Spatial Data Infrastructure (NSDI) Framework Transportation Identification Standard of December 2000.  The Transportation Identification Standard served as the starting point for this standard but surpasses it by adding support for linear events.  

This standard has been developed to fulfill one of the objectives of the NSDI, i.e., to create common geographic base data for seven critical data themes.  These core themes are considered Framework data, reflecting their critical importance as geographic infrastructure.  The Geospatial One Stop initiative is an e-government initiative of the federal government designed to expedite the creation of the seven Framework layers.  This standard has been developed in response to the One Stop initiative to realize the goals and objectives of the NSDI.

Suggestions for improvements of this standard will be welcome.  They should be sent to
Mark Bradford
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Bureau of Transportation Statistics

400 7th Street, SW

Washington, DC 20590
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1
Scope of this Standard

This standard defines the components of road networks, which is one of at least four modes that compose the transportation theme of the digital geospatial data framework.  The primary purpose of the standard is to support the exchange of transportation data related to road networks.  It is the intent of the standard to set a common baseline that will ensure the widest utility of road transportation data for the user and producer communities through enhanced data sharing and the reduction of redundant data production.     

The standard can be implemented using a variety of software packages and is designed to accommodate data encoded without geometry as well as to support the exchange of data encoded in a variety of geographic information systems.  It is designed to depict the complete road network at all levels of service and all functional classes that may be defined by a data-providing agency.  It accommodates assets associated with the road that are typically used for navigation, safety, and measurement.

The road standard applies to National Spatial Data Infrastructure (NSDI) Framework transportation data produced or disseminated by or for the federal government.  According to Executive Order 12906, Coordinating Geographic Data Acquisition and Access: the National Spatial Data Infrastructure (Clinton, 1994, Sec. 4., Data Standards Activities), federal agencies collecting or producing geospatial data, either directly or indirectly (e.g., through grants, partnerships, or contracts with other entities), shall ensure, prior to obligating funds for such activities, that data will be collected in a manner that meets all relevant standards adopted through the Federal Geographic Data Committee (FGDC) process.  

This standard is one of four transportation standards that are to be integrated into a comprehensive transportation standard to support multimodal models of transportation networks.  

This standard is built from the requirements developed by the Modeling Advisory Team, whose members are listed in section 2, Normative references.

2
Normative References
The following standards contain provisions, which through reference in this text constitute provisions of this American National Standard.  At the time of publication, the editions indicated were valid.  All standards are subject to revision, and parties to agreements based on this American National Standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below.

[1]
ANSI NCITS 320-1998, Spatial Data Transfer Standard (SDTS).
[2]
FGDC-STD-001-1998, Content Standard for Digital Geospatial Metadata (version 2.0). 
[3]
FGDC-STD-002.5, Spatial Data Transfer Standard (SDTS), Part 5: Raster Profile and Extensions.
[4]
FGDC-STD-002.6, Spatial Data Transfer Standard (SDTS), Part 6: Point Profile.
[5]
FGDC-STD-002.7-2000, SDTS Part 7: Computer-Aided Design and Drafting (CADD) Profile. 
[6]
FGDC-STD-007.1-1998, Geospatial Positioning Accuracy Standard, Part 1, Reporting Methodology.  

[7]
FGDC-STD-007.3-1998, Geospatial Positioning Accuracy Standard, Part 3, National Standard for Spatial Data Accuracy. 
[8]
FGDC-STD-007.4-2002, Geospatial Positioning Accuracy Standard, Part 4: Architecture, Engineering Construction, and Facilities Management.
[9]
INCITS 353:2001, Spatial Data Standard for Facilities, Infrastructure, and Environment.
[10]
ISO 19107, Geographic Information—Spatial Schema.

[11]
ISO 19109, Geographic Information—Rules for Application Schema.

[12]
ISO 19110, Geographic Information—Feature Cataloging Methodology. 

[13]
ISO 19111, Geographic Information—Spatial Referencing by Coordinates.

[14]
ISO 19115, Geographic Information—Metadata.

[15]
ISO 19123, Geographic Information—Schema for Coverage Geometry and Functions.
3 
Definitions

Definitions applicable to this standard are listed in the base transportation standard.

4
Symbols (and abbreviations)

Symbols and associated abbreviations applicable to this standard are listed in the base transportation standard.

5
Transportation Network
5.1
Transportation Feature
5.1.1
Semantics

The Transportation Network models the geographic locations, interconnectedness, and characteristics of the transportation system.  The transportation system includes physical and nonphysical components representing all modes of travel that allow the movement of goods and people between locations.

Transportation infrastructure is the physical component of the transportation system; thus, the transportation theme includes subthemes.  Geospatial data depicting road, rail, transit, and waterway networks plus airport facilities represent the transportation infrastructure, i.e., subthemes.

TransportationFeature uses the Open Geographic Information System (GIS) Consortium (OGC) Spatial Reference System (SRS) as its foundation for representing coordinate systems. TransportationFeature also uses a restricted subset of the International Organization for Standardization (ISO) 19107 standards for object geometry and topology.

Modelers note–A detailed approach to creating a restricted subset of ISO 19107 geometry and topology is TBD. We will use the approach described in Appendix D of the standards. In general, for linear features we will use a composite curve. Composite curve is a sequence of curves such that each curve (except the first) starts at the endpoint of the previous curve in the sequence. A composite curve, as a set of direct positions, has all the properties of a curve. The geometry model is shown below just for convenience. We plan to build on the feature model as described in ISO 19107.
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Figure 1–ISO 19107 geometry basic classes

5.2
Open GIS Consortium Spatial Reference System

Refer to OGC SRS specifications http://www.opengis.org/techno/abstgract 
Figure 1 depicts the basic classes for transportation objects included in this standard.

Modelers note–We still need to illustrate the relationship between the feature model and the SRS.

5.3
TransportationFeature

5.3.1
Semantics

A TransportationFeature is any type of feature that constitutes or is associated with transportation networks. Road, rail, transit, and waterway networks all extend TransportationFeature. TransportationFeature uses a subset from ISO 19107 geometries and topology as well as the OGC SRS. 

5.4
RoadFeature

5.4.1
Semantics

RoadFeature provides a classification of different RoadFeature types. It is a specialization of TransportationFeature, see figure 2. RoadFeature has geometry and topology inherited from TransportationFeature.
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Figure 2–Road feature
5.5
TranSeg

5.5.1
Semantics

TranSeg is a type of TransportationFeature and is depicted in figure 3.  TranSeg is a linear section of the Earth, which is designed for, or the result of, vehicular movement. TranSeg has geometry of type GM_CompositeCurve as defined in ISO 19107. Composite curves are used to represent features whose geometry could also be represented as curve primitives. From a cartographic point of view, these two representations are not different. From a topological point of view, they are different. This distinction appears in the inheritance diagram, shown in figure 1, as an inheritance relationship between GM_CompositeCurve and GM_OrientableCurve.
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Figure 3–TranSeg class

As shown in figure 4 a segment exists with a segmentID, “1-1.”  Points “A” and “B” bound the segment.  Another authority can add segments 2-1 and 2-2 using endpoints “A” and “B,” as well as a new point “D.”  The equivalence relationship on the TranSeg class, shown in Figure provides the ability to indicate that a segment is equivalent to one or more segments. For example, segments 2-1 and 2-2 are equivalent to segment 1-1. The defining authority can add attributes related to topology on the segment, such as attributes related to physical characteristics on the road.
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Figure 4–Creating subsegments from main segments

As shown in figure 5, TranSeg is a specified directed path between two TranPoints along a physical transportation system that identifies a unique segment of that system. Each segment has an identifier, with points used to start and end segments. It is important to note here that a TranSeg does not necessarily have to be a road; it could be a lane or a median.  Furthermore, a segment is not defined as a line on a map, but as a segment of physical road whose beginning, end, and length are determined by transportation authorities and their business needs.  The authorities determine where the junctions of segments are placed.
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Figure 5–Relationships between TranPath, TranSeg, and Event

5.6
TranPoint

5.6.1
Semantics

TranPoint is the specified location of an endpoint of a TranSeg. Two TranPoints bound a TranSeg. As shown in figure 6, a TranPoint can be located along a TranSeg. A TranPoint can also exist near a TranSeg with a known offset. A Unified Modeling Language (UML) diagram of these two relationships is shown in figure 7.
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Figure 6–TranSeg's Relationships with TranPoint
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Figure 7–Relationships between TranPoint and TranSeg

The equivalence relationship shown in figure 8 is used to indicate that a TranPoint in one segmentation system is equivalent to one or more TranPoints in another segmentation system. Likewise a TranPoint is not always bounding a TranSeg; it could be defined as any reference point (e.g., traffic light). PointAttributeEvent is associated with TranPoint to describe any event that occurs at any TranPoint. As shown in figure 8
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Figure 8–TranPoint and its relationships with other classes

5.7
TranPath

5.7.1
Semantics

TranPath is a subtype of TransportationFeature. TranPath is an ordered list of TranSegs. An example of TranPath is Interstate 66.  The relationship of TranPath to TransportationFeature is depicted in figure 9.
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Figure 9–TranPath is an ordered list of TranSegs

5.8
Attributes for transportation network
Listed below in table 1 are the transportation objects and their attributes.

Table 1 – Transportation Network Objects

	
	Name / Role name
	Definition
	Obligation / Condition
	Maximum occurrence
	Data type
	Domain

	1. 
	TransportationFeature
	
	M
	
	Class

<<Abstract>>
	

	2. 
	FeatureEvent
	
	
	
	Specialized Class

(TransportationFeature)
	

	3. 
	Role Name:

linearLocation
	
	M
	1
	Association
	Event

	4. 
	Event
	
	
	
	Specialized Class

(TransportationFeature)
	

	5. 
	Value
	value of the event
	M
	1
	CharacterString
	Free Text

	6. 
	Date
	date, or range of dates, on which the event occurs
	O
	*
	Class
	Date

	7. 
	Role Name:

descriptionFor
	geometric and topological description of the event
	O
	1
	Association
	FeatureEvent

	8. 
	Role Name:

segmentReference
	segment(s) the event is located on or near
	M
	*
	Association
	TranSeg

	9. 
	TranPath
	ordered collection of segments
	
	
	Specialized Class

(TransportationFeature
	

	10. 
	Role name:

aggregateOf
	ordered list of segments that compose the Path
	M
	*
	Association
	TranSeg

	11. 
	TranSeg
	linear transportation feature
	
	
	Specialized Class

(TransportationFeature)
	

	12. 
	segmentID
	identifier for the segment
	M
	1
	CharacterString
	Free Text

	13. 
	Status
	current status of the road: under construction, design stage, planning stage, etc.
	M
	1
	CharacterString
	Free Text

	14. 
	fieldMeasure
	length of measure as taken out in the field
	M
	1
	CharacterString
	Free Text

	15. 
	positionalAccuracy
	indication of the accuracy of the associated Feature.
	M
	1
	Integer
	Integer

	16. 
	inDataBaseDate
	date the segment was entered into the database
	M
	1
	Class
	Date

	17. 
	authorityID
	identifier for the responsible party for the segment
	M
	1
	CharacterString
	Free Text

	18. 
	Length
	length of the segment
	M
	1
	CharacterString
	Free Text

	19. 
	lengthMeasure
	unit of measure of the length
	M
	1
	CharacterString
	Free Text

	20. 
	Role name:

Near
	point located near the segment
	O
	*
	Association
	TranPoint


	21. 
	Role name:

Along
	point located along the segment
	O
	*
	Association
	TranPoint

	22. 
	Role name:

End
	endpoint for the segment
	M
	1
	Association
	TranPoint


	
	Name / Role name
	Definition
	Obligation / Condition
	Maximum occurrence
	Data type
	Domain

	23. 
	Role name:

Start
	start-point for the segment
	M
	1
	Association
	TranPoint

	24. 
	Role name:

From
	starting segment for equivalence
	O
	*
	Association
	TranSeg

	25. 
	Role name:

To
	end segment for equivalence
	O
	*
	Association
	TranSeg

	26. 
	Role name:

Event
	event(s) located on or near the segment
	O
	*
	Association
	Event

	27. 
	Role name:

referentList
	list of referents along a linear element (e.g., reference posts)
	O
	*
	Association
	Referent

	28. 
	Role name:

offsetReferentList
	list of referent lines offset left or right of the linear element centerline
	O
	*
	Association
	Referent

	29. 
	TranPoint
	point transportation feature
	
	
	Specialized Class

(TransportationFeature)
	

	30. 
	Pointed
	identifier for the point
	M
	1
	CharacterString
	Free Text

	31. 
	description
	description of the point
	M
	1
	CharacterString
	Free Text

	32. 
	Role name:

Near
	segment the point is located near
	O
	*
	Association
	TranSeg

	33. 
	Role name:

Along
	segment the point is located along
	O
	*
	Association
	TranSeg

	34. 
	Role name:

End
	segment for which the point is an endpoint 
	O
	*
	Association
	TranSeg

	35. 
	Role name:

Start
	segment for which the point is a start-point 
	O
	*
	Association
	TranSeg

	36. 
	Junction
	intersection of two or more segments
	
	
	Specialized Class

(TranPoint)
	

	37. 
	segmentList
	the two or more segments that meet at the junction
	M
	*
	Class
	TranSeg


6
The Event Model
6.1
Event

6.1.1
Semantics

An event is a concept that is external to the transportation components. Events may alter the attributes of the associated transportation feature. An event occurs during a defined time period at a defined location. An event is anything that occurs at a single point location on a TranSeg or for a length of the roadway, i.e., TranPath.  Examples of point events are accidents or signs. Examples of linear events are pavement type and speed limit. Location of events is determined using the Linear Reference System (LRS), defined in section 5.8. Linear and point events have well-defined types defined in CodeList, as shown in figure 10. Feature events add geometric properties to events so that events can be described independent of segments.
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Figure 10–The event model

6.2
LinearAttributeEvent

6.2.1
Semantics

Linear events are events that have linear characteristics. Linear events are not features; they have no geometry. Linear events are located along TranSegs that already have geometry. An example of a linear event is a traffic jam.

6.3
PointAttributeEvent

6.3.1
Semantics

Point events are not features; they have no geometry. Point events are located along TranSegs that already have geometry. An example of a point event is an accident.

6.4
FeatureEvent

6.4.1
Semantics

Feature events are features and can have two-dimensional geometry. As shown in figure 10, Feature event is introduced to allow the association of optional geometries to an event so that events can be defined independent of TranSeg and TranPoint.

6.5
Attributes for events
  Listed below in table 2 are the event objects and their associated attributes.

Table 2 – Linear Events

	
	Name / Role name

	Definition
	Obligation / Condition
	Maximum occurrence
	Data type
	Domain

	38. 
	LinearAttributeEvent
	event between two points
	Use obligation from referencing object
	Use maximum occurrence from referencing object
	Class
	

	39. 
	startMeasure
	Measure indicating the start of the event
	M
	1
	Class
	DistanceExpression

	40. 
	startOffset
	Measure indicating the start of the offset
	O
	1
	Class
	OffsetExpression

	41. 
	endMeasure
	Measure indicating the end of the event
	M
	1
	Class
	DistanceExpression

	42. 
	endOffset
	Measure indicating the end of the offset
	O
	1
	Class
	OffsetExpression

	43. 
	linearReferenceMethod
	linear reference method used to define the measures
	M
	1
	Class
	LinearReferenceMethod

	44. 
	linearEventType
	type of linear event
	M
	1
	Class
	LinearEventList <<Codelist>>

	45. 
	PointAttributeEvent
	event at a single location
	Use obligation from referencing object
	Use maximum occurrence from referencing object
	Specialized Class

(Event)
	

	46. 
	atMeasure
	Measure at which the event is located
	M
	1
	Class
	DistanceExpression

	47. 
	AtOffset
	offset at which the event is located
	O
	1
	Class
	OffsetExpression

	48. 
	linearReferenceMethod
	linear reference method used to define the measures
	M
	1
	Class
	LinearReferenceMethod

	49. 
	pointEventType
	type of point even
	M
	1
	Class
	PointEventList

	50. 
	Role Name:

associatedWith
	point where the event is located
	M
	1
	Association
	TranPoint


7
Linear Reference System

A considerable amount of information is located using linear locations.  A linear location is specified as a distance along a one-dimensional feature, such as a roadway.  The location is specified in a one-dimensional coordinate, whose coordinate axis is the linear feature itself, i.e., without having to resort to a two-dimensional Coordinate Referencing System. Consider a location, A, along a linear feature, as shown in figure 11.
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Figure 11–Location along linear feature

Instead of specifying the location of A in two-dimensional space, as is typically done with a GIS, the location of A can be specified relative to the linear feature.  Figure 12 shows the specification of the location of A as an absolute distance from the start of the linear feature, measured in the direction of the linear feature (from its start toward its end).
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Figure 12–Absolute distance to a location along a linear feature

Predefined, intermediate locations may be known, if the linear feature is sufficiently long.  An example is the reference posts along interstate highways.  If the location of these referents is known (as their absolute distance from the start of the linear feature), locations can be specified as a relative distance from the referent, as figure 13.
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Figure 13–Relative distances from a referent to a location along a linear feature

It is also possible to specify a location that is beside, but not on, a linear feature, using linear referencing.  Figure 14, demonstrates the use of lateral offsets to move perpendicular to a location from the centerline of a linear feature.  By convention, offsets to the left are negative and those to the right are positive, when looking in the direction of the linear feature.  To arrive at location B, travel along the linear features the absolute distance from its start (or relative distance from some referent), and then turn left or right and travel perpendicular to the linear element a distance equal to the offset value.
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Figure 14–Absolute distances along a linear feature and then lateral offset to the side

It is also possible to specify offsets as being relative to some offset referent, such as the back of a curb, or the edge of a shoulder.  Location C, in figure 15, is shown at an offset from an offset referent whose offset from the centerline of the linear feature is known.  
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Figure 15–Absolute distances along a linear feature and then lateral 
offset to the side relative to an offset referent

Figure 16 shows the UML of the LRS proposed for this standard.
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Figure 16–Linear Reference System model

7.1
LinearReferenceMethod

7.1.1
Semantics

The method used to measure a location along or beside a linear feature as a distance along (and optionally laterally offset from) the linear feature. Numerous schemes have been devised for measuring relative and absolute distances along linear features.  These are commonly referred to as Linear Reference Methods. Four Linear Reference Methods are defined as follows:
· Absolute:  The location is measured along the linear element starting at the beginning of the linear element;
· Relative:  The location is measured along the linear element starting at the location of a predefined referent;
· Interpolative:  The location along the linear element is determined by applying linear interpolation of the specified measure against the total length of the linear element;
· Projected:  The location along the linear element is determined by projecting the specified spatial location onto the linear element.
7.2
Distance expression
7.2.1
Semantics

The linear distance is measured along the linear element.

7.3 
Offset Expression

7.3.1
Semantics

The lateral offset distance is measured perpendicular from the linear element.

7.4 
Referent

7.4.1
Semantics

A named location along a linear element whose distance along the linear element measured from the start of the linear element is known or determinate.

7.5 
Attributes for Linear Reference System

 Listed below in table 3 is the linear referencing system and its attributes.

Table 3 – Linear Reference System

	
	Name / Role name
	Definition
	Obligation / Condition
	Maximum occurrence
	Data type
	Domain

	51. 
	LinearReferenceMethod
	method used to measure a location along or beside a linear feature as a distance along (and optionally laterally offset from) the linear feature
	Use obligation from referencing object
	Use maximum occurrence from referencing object
	Class
	

	52. 
	name
	name used to identify the linear reference method
	M
	1
	CharacterString
	Free Text

	53. 
	type
	type of measurement method
	M
	1
	Class
	MethodType

	54. 
	uom
	the units of measure of the measured value along the linear element
	M
	1
	CharacterString
	“miles,” “kilometers,” “feet,” “meters,” “percent,” “degrees”

	55. 
	offsetUoM
	units of measure of the lateral offset
	C / if LocationExpression.offsetExpre
	1
	CharacterString
	“feet,” “meters”

	56. 
	DistanceExpression
	linear distance measured along the linear element
	Use obligation from referencing object
	Use maximum occurrence from referencing object
	Class
	

	57. 
	measure
	for an absolute LRM, the absolute distance measured along and from the start of the linear element in the direction of the linear element; 

for a relative LRM, the relative distance measured along the linear element but from a referent on the linear element; 

for an interpolative LRM, the interpolated distance between the start and end of the linear element;

for a projected LRM, the coordinate values of the location being projected onto the linear element
	M
	1
	CharacterString
	Free Text


	58. 
	Role Name:

referentName
	name of the referent on the linear element from which the relative distance is measured
	O
	1
	Association
	Referent

	59. 
	OffsetExpression
	lateral offset distance measured perpendicular from the linear element
	Use obligation from referencing object
	Use maximum occurrence from referencing object
	Class
	

	60. 
	Role Name:

offsetReferent
	name of the offset referent left or right of the linear element from which the relative distance is measured
	O
	1
	Association
	Referent


	61. 
	Referent
	named location along a linear element whose distance along the linear element measured from the start of the linear element is known or determinate
	Use obligation from referencing object
	Use maximum occurrence from referencing object
	Class
	

	62. 
	name
	name of the referent
	M
	1
	CharacterString
	Free Text

	63. 
	type
	type of referent
	O
	1
	CharacterString
	Free Text

	64. 
	absoluteMeasure
	absolute distance measured along and in the direction of the linear element from the start of the linear element to the referent
	O
	1
	Integer
	Integer


	65. 
	relativeMeasure
	relative distance measured along and in the direction of the linear element from the previous referent
	O
	1
	Integer
	Integer


8
Code Lists

Listed below in tables 4, 5, and 6 are the code lists.

Table 4 - Linear Events

	
	Name
	Domain code
	Definition

	1. 
	LinearEventList
	
	

	2. 
	
	001
	

	3. 
	
	002
	

	4. 
	
	003
	

	5. 
	
	004
	

	6. 
	
	005
	


Table 5 - Measurement Methods

	
	Name
	Domain code
	Definition

	1. 
	MethodType
	
	type of measurement method

	2. 
	absolute
	001
	location is measured along the linear element starting at the beginning of the linear element

	3. 
	relative
	002
	location is measured along the linear element starting at the location of a predefined referent

	4. 
	interpolative
	003
	location along the linear element is determined by applying linear interpolation of the specified measure against the total length of the linear element

	5. 
	projected
	004
	location along the linear element is determined by projecting the specified spatial location onto the linear element


Table 6 – Event List

	
	Name
	Domain code
	Definition

	1. 
	EventList
	
	

	2. 
	Address Information
	001
	The essential components of a street address


	3. 
	Alternate Name
	002
	The part of the alternate name which has, compared to the prefix, most identifying power

	4. 
	Alternate Name Body
	003
	The part of the alternate name which has, compared to the prefix, most identifying power


	5. 
	Alternate Name Text
	004
	(A part of) an alternate name

	6. 
	Alternate Street Name
	005
	The name of a Road Element or Address Area, which has no official status but is used or known by the general public


	7. 
	Alternate Street Name Body
	006
	The part of the alternate street name that has, compared to the other parts, the most identifying power


	8. 
	Alternate Street Name Text
	007
	(A part of) an alternate street name

	9. 
	Average Vehicle Speed
	008
	The average speed of vehicles traveling along a Road Element


	10. 
	Blocked Passage
	009
	Indication of a physical barrier on a Road Element


	11. 
	Blocked Passage Location
	010
	Indication of a physical obstruction on a Road Element

	12. 
	Blocked Passage Type
	011
	The type of blocked passage as an indication of whether it is removable


	13. 
	Status
	012
	The current status of the road: under construction, design stage, planning stage, etc.

	14. 
	Direction of Traffic Flow
	013
	The direction(s) of traffic flow allowed on a Road Element or Ferry Element or Chainage Referencing Section

	15. 
	Directional Prefix
	014
	A geographic direction that is part of the official street name of a Road Element or Address Area Boundary Element and precedes the Official/Alternate Street Name Body or, if appropriate, the Street Type Prefix


	16. 
	Directional Suffix
	15
	A geographic direction that is part of the official street name of a Road Element or Address Area Boundary Element and succeeds the Official/Alternate Street Name Body or, if appropriate, the Street Type Suffix

	17. 
	Divided Road Element
	16
	An indication of the presence of a physical or legal divider that separates opposing lanes of traffic

	18. 
	Divider
	17
	Information about the existence of a physical or legal divider along a Road Element that is not expressed by the individual Features

	19. 
	Divider Type
	18
	Information about the existence of a physical or legal divider along a Road Element that is not expressed by the individual Features

	20. 
	Divider Width
	19
	Information about the existence of a physical or legal divider along a Road Element that is not expressed by the individual Features

	21. 
	Emergency Vehicle Lane
	20
	Information about the existence of a physical or legal divider along a Road Element that is not expressed by the individual Features

	22. 
	External Identifier
	21
	A unique alphanumeric identifier ascribed to a particular Feature

	23. 
	Ferry Type
	22
	The subclass of, or the type of a Ferry Connection

	24. 
	First House Number
	23
	The first house number along the Road Element or the Address Area Boundary Element

	25. 
	Form of Way
	24
	Certain aspects of the physical form that a Road Element takes.  It is based on a number of certain physical and traffic properties

	26. 
	Frequency of a Traffic Connection
	25
	The time interval between two departures of a Traffic Connection.

	27. 
	Functional Road Class (using HPMS domain)
	26
	A classification based on the importance of the role that the Road Element or Ferry Connection performs in the connectivity of the total road network

	28. 
	Height of Pass
	27
	The maximum altitude of any point along a given Road Element if it has been identified as a mountain pass

	29. 
	High Occupancy Vehicle
	28
	The minimum number of occupants of a passenger car allowed on a certain Road Element or lane

	30. 
	House Number Range
	29
	The set of house numbers that is related to one side of a particular road element.

	31. 
	House Number Structure
	30
	The type of house numbering method that is applied to one side of a particular Road Element or to a particular Address Area Boundary Element

	32. 
	Intermediate House Number
	31
	A house number along the Road Element or the Address Area Boundary Element, which is not the first or the last house number along that Road or Address Area Boundary Element

	33. 
	Lane Dependent Validity
	32
	For which of the lanes of an associated Road Element the associated Subattribute or Relationship holds or does not hold

	34. 
	Last House Number
	33
	The last house number along the Road Element or the Address Area Boundary Element

	35. 
	Lateral Offset
	34
	An indication of the lateral position of a Road Furniture or Structure Feature

	36. 
	Length of a Road Element
	35
	The curvimetric 2-dimensional length of a Road Element.

	37. 
	Maximum Height Allowed
	36
	The maximum height limit of a vehicle that may use the Road Element, Ferry Connection, or Chainage Referencing Section.  The limit is normally set by a physical obstruction such as a bridge or tunnel or a legal restriction

	38. 
	Maximum Length Allowed
	37
	The legal maximum length of a vehicle that may use the Road Element, Ferry Connection, or Chainage Referencing Section

	39. 
	Maximum Number of Lanes
	38
	The maximum number of lanes existing on a Road Element


	40. 
	Maximum Total Weight Allowed
	39
	The legal maximum total weight of a vehicle that may use the Road Element, Ferry Connection, or Chainage Referencing Section


	41. 
	Maximum Weight Per Axle Allowed
	40
	The legal maximum weight per axle of a vehicle that may use the Road Element, Ferry Connection, or Chainage Referencing Section


	42. 
	Maximum Width Allowed
	41
	The maximum width limit of a vehicle that may use the Road Element, Ferry Connection, or Chainage Referencing Section.  The limit is normally set by a physical obstruction such as a bridge or a legal restriction


	43. 
	FieldMeasure
	42
	Measured length of the segment.

	44. 
	Minimum Number of Lanes
	43
	The minimum number of lanes existing on a Road Element


	45. 
	Minimum Number of Occupants
	44
	The minimum number of occupants of a vehicle that are required by traffic restriction


	46. 
	Mountain Pass
	45
	The existence, height, and opening period of a Road Element that is considered as a mountain pass


	47. 
	Multimedia Action
	46
	A specification of what to do with the Multimedia Object


	48. 
	Multimedia Description
	47
	A description of the Multimedia Object


	49. 
	Multimedia File Attachment
	48
	A Multimedia File containing Multimedia Objects “decorating” the associated Feature


	50. 
	Multimedia File Attachment Context
	49
	The context of the Multimedia file attached to the Feature


	51. 
	Multimedia File Attachment Name
	50
	Name of the Multimedia file attached to the Feature


	52. 
	Multimedia File Attachment Type
	51
	The type of the Multimedia file attached to the Feature


	53. 
	Multimedia Time Domain
	52
	A specification of when to perform the action indicated in the associated Subattribute Multimedia Action


	54. 
	Name Component
	53
	The specification of a portion of a name, which has a specific meaning


	55. 
	Name Component Length
	54
	The length of a Name Component


	56. 
	Name Component Offset
	55
	The offset of a name that represents the beginning of a Name Componen


	57. 
	Name Component Type
	56
	The type of a name component


	58. 
	Name Prefix
	57
	A part of the official or alternate name not belonging to the Official/Alternate Name Body, usually indicating the type of object the name refers to and which comes prior to the Official/Alternate Name Body


	59. 
	Number of Lanes
	58
	The maximum number of lanes existing on a Road Element


	60. 
	Opening Period
	59
	The period in which the function of an associated Feature is available to the public


	61. 
	Ownership
	60
	Whether a Road Element is publicly or privately owned


	62. 
	Pass
	61
	Whether a Road Element is regarded as a mountain pass


	63. 
	Passing Restrictions
	62
	Indication of whether passing other cars is not allowed on the associated Road Element


	64. 
	Paved Road Surface Type
	63
	The type of surface a paved Road Element has


	65. 
	Pavement Status
	64
	An indication of improvement applied to a Road surface

	66. 
	Positional Accuracy
	65
	An indication of the accuracy of the associated Feature

	67. 
	Postal Code
	66
	The official code of a postal area as defined by the national postal organization

	68. 
	Removable Blockage
	67
	The way in which a removable barrier is to be removed

	69. 
	Road Gradient
	68
	The road gradient percentage value on the Road Element

	70. 
	Road Inclination
	69
	The transverse gradient of a Road Element

	71. 
	Route Number
	70
	The route number of a Road Element, Ferry Element, or Chainage Referencing Section. The Route Number is  the ID‑number of a particular route in a given road network as Attributed by a national, subnational, or international organization (e.g., the  numbering of the departmental roads in France or the E‑roads in Europe)

	72. 
	Scenic Value
	71
	Whether a Road Element is regarded as scenic

	73. 
	Slip Road Type
	72
	The type of Slip Road

	74. 
	Special Restrictions
	73
	Special legal restrictions placed on the use of a particular Road Element

	75. 
	Speed Restrictions
	74
	The maximum speed limit allocated to a Road Element

	76. 
	Toll
	75
	Fee to be paid in a certain currency to travel on (a section of) a toll road

	77. 
	Toll Charge
	76
	Fee to be paid to travel on (a section of) a toll road

	78. 
	Toll Road
	77
	Indication whether traveling a Road Element requires payment of toll

	79. 
	Traffic Flow
	78
	Information about the traffic flow on Road Elements or Chainage Referencing Sections

	80. 
	Traffic Flow Measurement
	79
	The traffic flow on Road Elements or Chainage Referencing Sections, expressed for instance by number of vehicles per day

	81. 
	Traffic Flow Measurement Type
	80
	Classification of traffic flow measurement on Road Elements or Chainage Referencing Sections

	82. 
	Traffic Flow measurement Unit
	81
	Time unit over which the traffic flow measurement is recorded

	83. 
	Traffic Jam Sensitivity
	82
	Probability of a traffic jam on a Road Element

	84. 
	Travel Time
	83
	The one-way travel time that a Ferry Connection takes to complete a journey

	85. 
	Validity Direction
	84
	The direction of the traffic flow in a given validity period

	86. 
	Validity Period
	85
	The period, for which a value defined in an associated Subattribute or Relationship, is valid

	87. 
	Vehicle Type
	86
	The type of vehicle for which the information contained in an associated Subattribute or Relationship holds


	88. 
	Width
	87
	The width of a Road Element or Chainage Referencing Section, a lane, or a Road Furniture or Structure Feature
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