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Summary

The need to manage and co-ordinate street works has been recognised for over fifteen years and systems have been developed. During that time the I.T environment has evolved dramatically. One such evolution is in the infrastructure of Geospatial Information. The time is now right to synchronise these activities so that the advantages of coherent digital geography can be applied to highways management. 

The Digital National Framework is already being applied with success in land referencing. It has been proposed by the ICE Geospatial Board to underpin the management and co-ordination of Buried Services activity. It has been in successful operation for more than a year in Oxfordshire to provide a county-wide NSG.

Applying DNF nationally to street works and other highway management activity would bring significant benefits.

Introduction

This paper proposes a major, but achievable change of direction for the National Street Gazetteer (NSG). The author believes this change is an essential pre-requisite for an effective information system to support pressing road management needs such as those identified in the Traffic Management Act 2004.

These changes position NSG to be compatible with a DNF (Digital National Framework) base. This has already been achieved for the whole of Oxfordshire and is underway in a number of other highway authorities. 

For over one year Oxfordshire’s NSG has been based on the ITN (Integrated Transport network) component of Ordnance Survey’s MasterMap. During that time the Local Land and Property Gazetteer streets have been harmonised across the five Oxfordshire districts and all highway is based wholly and exclusively on ITN. The Oxfordshire highway USRNs are in a one to one relationship to ITN TOID unique identifiers.

This has led directly to a dramatic reduction in the error rate in street works notices, and has established an environment of co-operation between County, Districts and Ordnance Survey. This has also led to improvements to the fine detail of the ITN coverage for Oxfordshire. Everyone benefits.

Background to the current problems

Despite big efforts and considerable public expenditure, NSG taken as a whole has delivered inconsistent results and significant administrative difficulties. The roots of these problems are complex. 

These are some of the aspects.  

· Problems highlighted by past reports …

· The Amtec report and Robert James’ supplementary  report to the DfT

· Robin Waters Acacia Report 2, 

· my own Paper to AGI 2003 and 

· the  input to the BS7666 review process 

all analyse the difficulties faced in the definition, construction and management of NSG. 

Individual organisations seeking to use the data, particularly those operating across highway authority borders have reported severe problems in working with the data.

· Ordnance Survey…

The status of Ordnance Survey as a government department with Trading Fund status has attracted concerns that the structure of their MasterMap product and promotion of ITN as a highway base are driven purely by commercial interests.  In my view this concern has been blown completely out of proportion given that Ordnance Survey is “the national mapping Agency” and bound not only by a policy and intent to operate in the national interest but also by agreements requiring it to do so.  The recent policy statement from OS on the royalty-free use and exchange of its TOIDs is of considerable help in easing these concerns. Pricing, however remains an issue, particularly where small utility companies have large geographic areas of interest.

· PFI…

Of great concern is the current spate of Private Finance Initiatives which are committing huge sums of public money 25 years into the future to private companies with no such public accountability. 

Worse, this is being done without a definitive national I.T infrastructure for geographic data exchange to give a better level of confidence in the data involved and how it is being interpreted and presented.  DNF would contribute positively to these arrangements.

· BS7666

BS7666 has been built in such a way that local digitising, and the lack of a co-ordinated map base has not only been possible, but has been encouraged. Each authority must supply co-ordinates for streets but without the requirement to have a common definitive source. This is compounded , both by the lack of provision for cross-referencing to a geographic base,  and the lack of a classification scheme  for street or street elements beyond what can be imbedded within local textual descriptions. Further complication is introduced by a USRN (Unique Street Reference Number) identification scheme designed to be implemented locally within 400+ authorities causing inconsistency within the data and confusion at authority boundaries.

· NLPG Guidance…

Confusion has been further compounded by Implementation guidance dictating the use of the same (NSG) street gazetteer in the building of Local Land and Property Gazetteers (LLPGs) and the National Land and Property Gazetteer (NLPG).

To be successful, the aggregation of local gazetteers, whether they be of streets or of property depends on a consistent and coherent interpretation of the construction and maintenance rules across some 400+ authorities. The evidence suggests, not surprisingly, that such consistency is being thwarted by different priorities (some authorities still have never submitted data), and by different skills. Whilst some authorities are applying deep-seated local knowledge and skill to the process, many are simply “recycling” existing products (generally OS AddressPoint, Landline and OSCAR) into different formats to give the appearance of conformity to the NLPG/NSG agenda.  

So, in reality, street definitions – for property - are often constructed for practical purposes by Local Authorities and have their source in postal addressing needs. The pressure to use this same base for  highway purposes as well has thrown highway definition into confusion. Named streets have appeared in the data without being identifiable as named highway. Unnamed streets have appeared without map representation.  Streets have been split and joined quite arbitrarily to fit property patterns.

NSG - the real costs

· Since there is no established base, local decisions are taken and local effort expended in digitising, often over OS data taken from raster maps, landline or OSCAR. 

· There are targets and pressures applied to “achieve NSG level 3”, yet the process of sending local digitised data makes central aggregation by the NSG custodian impossible, and it has never been achieved in the 5 years since level 3 data started to be collected – this process is a quite pointless overhead.  Now, local cost cutting is making the local digitising route even more problematic.

· Because of the different interpretations of BS7666 and central pressure, streets as property address components and streets as highway have become confused and interwoven. This is causing difficulties and administration costs between naming authorities and highway authorities. Compromises are being made with the data that reduce its suitability for either purpose.

· Because NSG and ASD are defined at “USRN” level there are difficulties in keeping street works restriction information up to date. It is based on a complex system of codes and relies on start and end co-ordinates to specify the part of the street to which a restriction applies. With tight financial constraints this complexity inevitably results in highway authorities taking the path of least resistance – leave the data alone – and so the ASD becomes out of date – thus defeating its purpose.  

· USRNs have been defined by local authorities within ranges allocated to them. This causes difficulties for Utilities and other agencies needing to deal with multiple highway authorities who may have interpreted their streets differently or have varying data quality. It also causes definition difficulties at administrative boundaries (which may themselves be subject to change). 

The BS7666 revisions

Recognition of the problems has lead to a process of substantial BS7666 revision. The need to cross-reference has been recognised, both to a national definitive base and to external data. The need to classify has been recognised. The need to link to a Postal Address has been recognised.

BS7666 still clings to the concept of a 4-level hierarchical text-based definition of property within street, within locality within administrative area. It is the author’s belief that this does not meet the needs of a modern society whose decisions need to be based on “fussy geography”. 

For different purposes property, and their occupants, may need to be split and services managed by environment (eg. flood plain), social group (eg. indices of deprivation), access routes (eg. waste collection) etc.etc. 

Therefore the effort being expended in building LLPGs against a fixed text-based hierarchy might be far better spent in GIS awareness, GIS implementation and training which would address a far wider set of needs much more simply.

At least the revised BS7666 gives the ability to remain under the BS7666 umbrella whilst being able to propose alterations to the street network to improve highways manageability.

The Digital National Framework

Digital National Framework (DNF) is a methodology for linking and sharing data geographically. It requires Base Reference Data and its ownership to be defined. Thus you might designate BT as the “data owners” of the telephone network, or Transco as “data owners” of the Gas network. Land Registry are clearly the owners of the network of legal property boundaries. How this would be organised and whether you would need “regulators” or “ National Interest Agreements” is important, but not the subject of this paper. 

However, when it comes to the surveyed landscape  It is clear that Ordnance Survey has developed MasterMap to DNF principles to provide a base reference for all Topographic Features (OS MasterMap Topography Layer) and the highway network (OS MasterMap Integrated Transport layer). 

All features in the UK from houses and gardens to individual sheds have nationally unique identifiers (TOIDs). Specifically the features of the entire road network of Great Britain have these same unique TOID identifiers. Every junction, every junction to junction link, every named street, every classified road, every road restriction (such as a bridge with a height restriction) has such an identifier.

It seems to have been Ordnance Survey’s intention right from the start that these identifiers would form an important base reference component of the Digital National Framework, and this intention has been very recently updated, clarified and formalised  in an OS Policy Statement on the free reference and exchange of TOIDs.

The importance of DNF in establishing coherent, interoperable information systems should not be underestimated.  We need to look for parallels in well-established systems that work well – work so well in fact that we barely notice them!

We take it for granted that we can shop in supermarkets around the world and our goods will be correctly priced and charged and discounts given. This relies on a universal bar-code system, supported by arrangements with all product suppliers. We can take our mobile phone across the world and instantly connect to others doing the same using a universal telephone number system. We can take our individual bank cash card and withdraw currency or pay bills around the world using a sophisticated, real-time electronic funds transfer system. We have an Internet that has grown through adherence to some simple structural rules. 

Management of our complex society demands nothing less from our approach to geographical information. 

Evolution of the Digital National Framework

Some striking examples…

· DNF principles (aggregating OS MasterMap TOIDs) have been applied in the large national scale project recently completed by Black & Veatch to map and consult on Open Access land for the Countryside Agency.  

· An advanced DNF model for property which aggregates OS MasterMap Topography polygon TOIDs and locally specified TOIDs is in production in the Metropolitan Borough of Dudley. 

· The importance of DNF in co-ordinating underground services information has been recognised and recommended in the ICE Buried Services working group final report. This is an implementation that has clear links with the roads management aspects we are now considering. 

The Oxfordshire DNF NSG model

Growing difficulties in creating and maintaining a level 3 highways network consistent with the LLPG needs of districts culminated in the decision within Oxfordshire to migrate to the DNF model.

In February 2004 Oxfordshire implemented its first NSG submission based on OS ITN. It was made at NSG level 3, although because of the way it was cross-referenced, the same level 3 geography is also present in NSG level 1. The essential first step of this migration, the cutover of the highway to ITN, took place in the three month period since the previous NSG submission in November 2003. It was not a mammoth task; it just needed clear vision and commitment.  

In Oxfordshire each NSG named street (level 1) that represents highway, is associated 1:1 with an ITN named road. A cross-reference to this “ITN Road TOID” is stored in the exported (type 1) street record. 

Each junction to junction element of highway that has no name is associated (1:1) with an “ITN Link TOID” and this association is stored in the exported (type 2) street record.

Thus for highway purposes NSG is ITN! To the ITN base reference geometry has simply been appended the USRN, Locality, Town and Administrative district fields. Level 1 contains all the geometry through its DNF cross-referencing, and level 3 as currently specified by BS7666 becomes completely redundant.

A formal communication channel has been established between districts and county to manage street changes. Where these affect the way ITN represents highway these are communicated back to Ordnance Survey to trigger an update of the product where necessary. This has already resulted in improvement in the base reference information. 

The needs of local naming authority districts to maintain separate streets that relate to addresses but not clearly to highway are met by an escape clause. Such streets are exported, but with simple end point geometry supplied by the naming authority and a classification “LLPG Placeholder” instead of the ITN TOID reference. This is to maintain the NSG and LLPG street gazetteers synchronised.

Note that on a purist interpretation of BS7666 part 2 where the USRN is “the street that provides access to the property” no such LLPG Placeholders are needed, all you need is the highway. This is reflected in the Vale of White Horse district of Oxfordshire where the LLPG is built using these much simpler linkage principles.  

Note: This district has also gone further in taking the first steps towards a DNF –based property gazetteer as well. (Ref. Oxfordshire Land Value Tax study) Properties are cross-referenced to the TOIDs of the addressed buildings, and plots have been derived wherever possible from collections of the OS MasterMap TOIDs representing the building(s) outbuildings and gardens making up the property. This is based on work pioneered in Derbyshire Dales District by Jonathan Simmons. 

Some simple fundamental principles guide these developments 

· A property is described by the postal address commonly and currently used by its occupants.

· A property relates to a building TOID (not a UPRN seed point that is subject to local co-ordinate irregularities or PAI revision).

· A property aggregates Topographic polygon TOIDs through DNF to form a “simple” ownership boundary.

· A Property gains access to highway and services via an ITN Link (ESU), thus specifying the final highway routing element for service connection or emergency access.

· ITN Links – junction to junction – ESUs - form the base elements for all aspects of highway management

· (Where applicable ITN architecture automatically associates its links with named streets and classified highway so nothing is lost through this finer level of definition) 

A Potential National Migration Strategy

The Oxfordshire model provides a simple migration path that fits with current systems. It resolves many of the dilemmas and difficulties arising from the different views of streets in the property and highway worlds by consistent classification and cross-referencing. 

Local digitising and the building of level 3 streets can be eliminated. Instead a national effort could be undertaken to migrate to the highway component of DNF – ITN through ensuring that ITN links define the geometry and that USRNs are in one to one relationship to that geometry.

The Oxfordshire model also suggests an opportunity for further immediate costs savings in changing the methodology for defining and communicating street geography.

NSG level 3 strategy could be redirected to correspond with the latest BS7666 thinking on cross-referencing to DNF. (The Oxfordshire model provides all the information at level 1 without the costs associated with the maintenance of BS7666 ESU co-ordinates).

The implications of the Traffic management Act and requirements to accurately locate and cross-reference assets and works suggest that, having established the 1:1 relationship we could, over time, carry the principles further by shifting our referencing from USRNs to a more general TOID base.

Once a 1:1 relationship is established- enhancement of existing software to operate on the 20 character TOID (eg. “OSGB4000000012345678”) as an alternative to the USRN 8 digit integer immediately opens up the potential to specify far more closely the piece of highway affected by street works.

· more precise ITN TOIDS (junction to junction LINK Toid or junction node TOID – thus incidentally circumventing the discussion on the specification of works at junctions), or an ITN  traffic Restriction TOID such as a bridge.

· OS MasterMap TOIDS representing area features such as sections of the road surface or neighbouring footway.

· User Toids for example to specify works on a particular gas pipeline or service valve.

We have been considering streetworks, but other aspects of the way I.T supports highways management could also benefit from the same approach and the same DNF methodology to meet the needs of national consistency.  

Expansion of the same DNF structure to other aspects of the Highways operation. Specifically the collection and storage of asset information, road condition surveys and road maintenance inspections against DNF-based linear networks.
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Glossary of Terms

NSG – National Street Gazetteer


Level 1 supplies street names and descriptions and end to end points


Level 3 supplies full street geometry

ASD – Associated Street Data


Specifies the characteristics of streets or parts of streets for street works purposes

DNF – Digital National Framework

A methodology for establishing base geography and  linking geographic information to the base geography

LLPG – Local Land and Property Gazetteer

OS MasterMap -  A product from Ordnance Survey which creates DNF base references to all UK

surveyed real world objects

ITN – Integrated Transport Network 

An OS MasterMap component that specifies the alignment geography of the highway network and its traffic restrictions within the DNF 

TOID topological identifier – a unique reference for each geographic component within DNF

BS7666 – the British Standard for Streets and Addresses

 USRN – the Unique Street Reference number specified in constructing the NSG

