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Introduction 
 
Ordnance Survey Ireland (OSi), the national mapping agency, has developed a standardised, 
authoritative digital referencing framework that enables the consistent referencing and integration 
of national data related to location. This framework, known as ‘Prime2’, provides the means for GIS 
data users to accurately integrate and use multiple data sources to provide for better analysis and 
decision making, optimising resources and delivering efficiencies. 

 

Background 
 
Everything happens somewhere. Each activity, incident or event, including the majority of our state 
and business information is related to a particular geographic location. The true value of information 
is realised when combined, integrated or overlaid with other relevant information for the purposes 
of gaining a better understanding of the combined data by relating it to a common location or 
geography. 
 
The ability to integrate various digital data sources for this purpose is dependent on the data format 
and data standard of the source information. Data that is stored and managed in a non-consistent 
format which does not adhere to industry standards will be difficult to integrate. Costly data 
reengineering may be required to transform or move the source data to a common standard before 
it can be effectively combined with other data. 
 
When using spatial data for analytical purposes, the use of a common reference system ensures 
quality and consistency in the resulting analysis.  In essence, we must all refer to the same 
geographic location or feature on the ground, be it a building, water metre, or underground utility 
service.   
 
Spatial Data Infrastructures (SDI’s) provide not only a standardised coordinate referencing system 
but also provide a standardised digital mapping reference system.  This mapping system enables 
geographic objects, such as buildings, land parcels, roads, and utility infrastructure, etc. to be 
uniquely identified and referenced. This unique referencing is provided by the unique digital 
identification of that object with a Geographic Unique Identification code known as a GUID. 
 

A New Spatial Data Infrastructure for Ireland 
 
OSi is in the final stage of a six-year strategic programme to develop a standardised spatial data 
referencing platform for Ireland. Due for completion during the third quarter of 2013, this object-
oriented digital mapping data model, ‘Prime2’, Is being developed to industry and international best 
practise. This innovative development is one of OSi’s key roles as outlined in the eGovernment 
Strategy 2012 – 2015 and provides for the maintenance and development of the underlying physical 
infrastructure of the State.  
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‘Prime2’ Data Model  
 
The following are some of the key concepts of the new OSi Prime2 data model: 
 

Standards based 

The data model has been designed and developed to industry data standards. The data model itself is 
an Open Geospatial Consortium (OGC) Simple Feature Model with the adoption the ISO 19115 
Metadata standard has been implemented. The road network has been modelled according to the 
Geographic Data Files (GDF) data standard and in addition, the building data utilises ISO CityGML 
standards (up to Level of Detail 2) 

Unique object referencing 

Within the Prime2 data model, all mapping objects are uniquely referenced (GUID) and their 
maintenance is persists during the complete object life cycle. For example each building, land parcel, 
section of road, section of path, or section of river has its own GUID against which additional 
information or attribution can be stored and managed within a digital mapping database. 

Seamless & scale independent 

The Prime2 data model is a seamless digital database for the entire country and does not contain the 
concept of individual map sheets. Furthermore the Prime2 data model is map scale independent and 
treats all mapping features as continuous objects. For example the M7 motorway is stored and 
managed as a single set of grouped objects that continue across traditional sheet boundaries. 
 

Network connectivity 

Figure 2 below shows the Prime2 data model concept of network connectivity. With the concept of a 
seamless database all roads, rail and rivers have been modelled as connected set of segments with 
associated object centre lines. This provides users with the advantage of being able to query data 
based on the connectivity of the various network themes. 
 

  
 

Figure 2: Prime2 Data Model Network Connectivity 
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3D Data Management 

The Prime2 data model has been designed to store and manage 3-Dimensional (3D) information such 
as multi-story / multi-occupancy buildings, street infrastructure, underground car parks and 
subterranean utility services. Figure 3 below shows the concept of 3D building modelling according to 
the adopted ISO CityGML Level of Detail 2 standard. 
 
NOTE: There is currently no 3D solid data in Prime2 
 
 

  
 

Figure 3: Prime2 3D Data Modelling 
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‘Prime2’ Data Concepts 

Skin of the Earth Objects 

Seamless, topologically consistent, scale independent blanket of polygons that cover the 

entire country 

The Skin-of-the-Earth concept is fundamental to PRIME2. The idea is that a seamless, topologically consistent blanket of polygons covers 
the entire surface of Ireland. There are no holes or gaps.   
 

Exceptions are allowed to the no overlap rule, where, for example, a road crosses a river.  A *Z-Order property can be specified for 
each classified object to indicate the vertical order of the cross-over objects. 

 

There are precisely five Skin-of-the-Earth objects - polygons that constitute the blanket. 

 Way - Way objects represent all drivable and walkable roads and paths. All Ways from 
Motorway to Fifth Class have polygon geometry; some lower class roads may also have 
polygon geometry. The Way Skin-of-the-Earth requirements apply only to Ways polygon 
representation.  Ways objects also have line geometries and are implicated in the 
maintenance of Network connectivity. 

 Water - Water objects describe all water bodies currently captured by OSi. These include 
flowing and non-flowing, natural and man-made water bodies, which include River, Stream, 
Lake, Pond, Drain and Reservoir. As for Way objects, Water polygons objects are implicated 
in the Skin-of-the-Earth requirements and Water line and point geometries are implicated in  
maintaining connectivity of surface water. 

 Vegetation - Vegetation objects represent all real world vegetative ground cover such as 
Field Pasture, Forestry, Marsh, etc. The only type of geometry applicable to Vegetation 
objects is polygon geometry. 

 Artificial - Artificial objects represent man-made ground cover such as Concrete, 
Tarmacadam, Gravel, Sloping Masonry and Rail Bed. Note that Garden is regarded as an 
Artificial object. It also includes Runways, Ramps, etc. where these are not a part of a Way 
object. One particular form of Artificial object is called BuiltEnvironment - this forms the Skin-
of-the-Earth underlay for all Buildings (and for some other superimposed objects). The only 
type of geometry applicable to Artificial objects is polygon geometry. 

 Exposed - Exposed objects represent non-vegetative ground cover, which may be natural -
 such as Sand, Shingle, Mud and Outcrop - or due to man's activity - such as Quarries and 
Mines. The only type of geometry applicable to Exposed objects is polygon geometry. 
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Z-Order Priority 

• Relative Height 
The ZOrder attribute on Skin of the earth objects, allows for the representation of the relative 
vertical positions where objects overlap 
 

 
   
The water segment below the way & artificial segments has a Z-Order of -1 
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Superimposed Objects 

 All objects that sit on top of the skin of the earth blanket 

 Buildings – A permanent roofed construction, currently or formerly used or intended for 

shelter. The construction must have concrete or brick foundations. 

Building under construction is included as a Building, if it is apparent that, on completion, it 
will meet the definition for Building.  A structure that is identifiable as having once been a 
Building but which no longer has a roof, is included as a Building. 

 

 Building units - Individual addressable units within an addressable Building, applicable where a 

Building contains one or more addressable units. 

 

 Building Groups – Is a group of Buildings that share a Distinctive Name. 

 

 Structures - Structure objects represent a wide variety of real world objects, including bridges & 

tunnels, poles & pylons, tanks & piers, monuments & standing stones. Perhaps less obviously, 

Structures include earthworks, both ancient - such as ringforts - and modern - such as road or 

railway embankments. The Form "Landform" is given to these type of Structures.  

 

 Divisions - A Division is an erected or natural barrier between two areas, which may also act as a 

delimiter. 

 has a minimum height of 0.3 m OR 
 is a virtual barrier, or "open wall", representing the open side of a building or the 

outer extent of a canopy. 
 

 Service lines - Service Line is a conduit conveying a utility - such as electricity, gas, oil, water or 

sewage, from a main distribution area or to a main collection area. 

 

 

http://connect/projectcentre/prime2/p2w/specs/Pages/Glossary/Addressable.aspx
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Network Objects 

A Network in Prime2 relates to a Water, Way or Rail object. 

Following European standards, a Network is derived from centreline data. A Network consists of a set 
of specified points, linked together by lines. 

A NetworkSegment refers to a line geometry that joins one network point to the next. In addition to 
line geometry, a NetworkSegment also has a Direction property to indicate the flow of traffic or 
water as applicable. 

 Water 

For WaterNetworkSegments, segments of centrelines are captured for all rivers, streams and 
canals. The segments together form a continuous sequence from source point to sink point 
or entry to the sea and are topologically contained within the waterbody. 

Network segmentation points are required at specific transition along the network and mark 
the start and end of segments. These WaterPoints objects and their Form & Function 
values tell us whether the WaterPoint represents a Lake Inflow point, a point where two 
streams meet, a point where a single stream becomes a stream, a point at which there is a 
waterfall, weir, sink point or issue point, etc. 

Where a WaterNetworkSegment exists (Ponds, typically are isolated Water objects that are 
not part of the water network), it has a one-to-one relationship with a Water object. This is 
where Segmentation & Connectivity are related - the requirement for segmentation of 
the network at particular points is carried through to the segmentation of the water body. 

Note that where a stream has no polygon geometry (a single stream) its line 
geometry represents both the real world stream and the WaterNetworkSegment. For other 
Water objects, the WaterNetworkSegment line is notional. 

 

 Way  

A centreline is captured for all Ways with Function from "Main Road" down to "Fifth Class". 

There are segmentation points, marking junctions and other transitions – WayPoints. The 

Form values of WayPoints indicate whether the point relates to a crossroads, roundabout, 

end of road, etc. 

To meet multi-resolution requirements and, in line with European standards, a second 
WayNetworkSegment is captured - GDF2. This applies to the same set of road classes and, in 
most cases it is exactly the same as GDF1, that is, it is a centreline representation. However, 
being a simplified version designed for small scale representations, dual carriageways and 
roundabouts are represented more simply and for these objects there is a deviation from the 
strict centreline representation. 

Where a WayNetworkSegment (both GDF1 and GDF2) exists, it has a one-to-one relationship 

with a Way object (**not always true for GDF2). The GDF1 network is topologically contained 
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within the countrywide Way area. The GDF2 network is often topologically outside of any 

Way area. This happens as the central reservation of a dual carriageway or roundabout may 

not be a "drivable surface" and therefore is not a Way object. 

  

 Rail  

For RailNetworkSegments, like for WayNetworkSegment, both a GDF1 and GDF2 

representation is used. A GDF1 is required for all railways. GDF2 is required for Standard 

(mainline) railways only. The segmentation points, RailPoints, have Form & Function values 

such as switch points, end of GDF1, end of GDF2, turntable, etc. 

The GDF1 represents the centreline of the railway. The GDF2 is the same as the GDF1 except 

that in an area where there are two or more lines travelling in parallel a single GDF2 line is 

used to represent all the parallel lines. This is particularly used in the approaches to rail 

stations, where there may be a considerable number of such lines. 

Prime2 does not represent the actual real world rail tracks. This means that the 

RailNetworkSegment does more work than other NetworkSegments - although the lines and 

points are notional, they carry full responsibility for representing the railway. Additional 

properties such as Status, ZOrder and RailType apply to RailNetworkSegments. 
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Grouped Objected 

Grouped object are object that share common attribution. These objects do not have a persisted 
geometry instead derive their geometry from the union of all the objects in that group.   

 

 Named way 

These objects contain no geometry. The NAMED_WAY is linked to the way segment 

via the NAMED_WAY_GROUP_MEMBERS table 

 

 

 

 

 

 

 

 

 

 Named Water 

These objects contain no geometry. The NAMED_WATER is linked to the water 

segment via the NAMED_WATER_GROUP_MEMBERS table 
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GDF1 & GDF2 road modelling 

  

 GDF1 

A GDF1 is a notional line indicating the centreline of a Way or, in the case of a dual 

carriageway or motorway, the centreline of each carriageway. 

 
 

 GDF2 

 A GDF2 is a notional line indicating the centreline of a Way excepting that  

o  in the case of a dual carriageway or motorway, it indicates the central median 
between opposing carriageways and 

o  in the case of a roundabout, it deviates from following the centreline around the 
roundabout and, instead, proceeds to a meeting point at the centre of the 
roundabout where it intersects with the centrelines of other Ways feeding into the 
roundabout. 
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Sites & Locals 

• Sites  

• Sites are polygon object such as Shopping Centres. Hospitals, University, Golf Course 
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• Locals 

• Locals are polygon objects with fuzzy boundaries where the geographic entity is 

undefined or subject to interpretation  i.e. Mountain range, Bay, Town 
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Boundary 

NOTE: There are no Boundaries in this dataset 

A Prime2 Boundary object is a container object for BoundaryArea, BoundaryMereingLine, 
BoundaryLine and BoundaryPoint objects. The concrete objects that implement boundaries in 
Prime2 are as follows: 

A BoundaryArea object represents a particular BoundaryAreaType, such as a Townland or Electoral 
District, using polygon geometry. The edges of the BoundaryArea polygon are the boundaries of the 
BoundaryAreaType. 

A BoundaryMereingLine represents a line that is topologically consistent with BoundaryArea 
edges and with BoundaryLines, and serves to record mereings values, such as Centre of Stream, 
Track of Fence, etc. 

A BoundaryLine represents a line that defines a boundary that cannot be represented using a 
BoundaryArea. This applies specifically to High Water Mark, Low Water Mark, 
Maritime Boundary and International boundaries. 

A BoundaryPoint represents a point where a mereing value changes. It sits on the 
BoundaryMereingLine. 

  

 

http://connect/projectcentre/prime2/p2w/specs/Pages/Glossary/Container%20Object.aspx
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 Summary 

 

The Prime2 data model provides Ireland with a best practise authoritative spatial data infrastructure 

for the consistent and accurate referencing and integration of national data related to location. This 

new data platform is aligned to the eGovernment Strategy 2012-2015 and will enable the 

amalgamation of multiple national datasets providing for better analysis, more informed decision 

making and will result in greater efficiencies in both the public and private sector. 


