Data

1.
Introduction

The main source of personal injury road accident incidence data for Great Britain derives from a historical form commonly known as Stats19.  This name now refers to a digital database maintained by the current government department in charge of transport (DTLR). These are supplied on an annual basis to the Essex Data Archive from where it is made available at little cost for research.  The Geographical Data Mining (GDM) approach adopted here is almost entirely vindicated by the availability of this data which contains various spatial and temporal reference and is described in detail below.  The other key important data included Ordnance Survey (OS) digital map data and the UK Census of Population.  If these data were not available this work would not have been undertaken.

Stats19 is a database and standard form for compiling information concerning a personal injury road accident.  Essentially there are three related data tables. One contains accident records that detail the spatial location, timing, road and weather conditions, severity, and other characteristics of the accident.  Another contains vehicle records (one for each vehicle involved in an accident), which contains variables describing the vehicle, the driver and how they were involved in the accident.  The other is made up of casualty records (one for each casualty involved), which details each casualty stating whether they were a driver, vehicle occupant, pedestrian etc.  There are also variables that detail the casualties age and sex and another which grades the severity of their injuries.  A brief overview of Stats19 data and a summary of the 1997 five yearly review of these data are provided in Section 2.

Geographical Data Mining (GDM) is outlined in Openshaw (1999).  This involves the analysis of ‘sufficiently volumous’ amounts of geographical data, which are usually both spatially and temporally referenced and have multiple attributes.  Such data from one data set are intrinsically related to other available geographical data for the same time period and study region.  The approach is to integrate all the data together to look for patterns which suggest what the relationships between the data are and how these can be useful in the context of improving road safety.

Geographical data may relate to a complex physical object, like a road network, or it may relate to more abstract information, such as, that for a postcode or census tract where the boundaries of the regions are not easily distinguishable by the physical characteristics and appearance of the landscape.  In any case geographical data is special in that it is not independent or identically distributed.  In other words, geographical distributions are spatially and temporally patterned, values attributed to each region of space-time are related and related to those in others and the strength of these relationships vary depending on proximity and scale.  There is a fundamental difference (with respect to the type of patterns that can be sought) in data that have no spatial or temporal reference, data that have one but not the other, and data with both.

2.
Stats19

2.1
Introduction

Stats19 data details where and when personal injury road accidents occur in Great Britain.  It also contains information on road and weather conditions, and the vehicles and casualties involved.  Principally the data are for informing debate on matters of road safety and providing different perspectives for particular road safety problems and suggested remedies.

The data are used to support applications for remedial engineering work on public roads (where either the Local Authority or the Secretary of State for Transport is the Highway Authority).  At both national and local level they provide the basis for supporting education, training and publicity campaigns and also for monitoring and formulating policies to improve all aspects of road safety and road traffic legislation.  In particular, the data are essential for monitoring progress towards publicly declared targeted reductions in road casualties at both national and local area level.  At an international level, the data contribute to programmed of work sponsored by the European Commission (EC) and the Organisation for Economic Co-operation and Development (OECD), to develop international road accident databases to support research and the exchange of information and best practice between countries.

2.2
Historical Overview

Personal injury road accident data have been collected since 1909.  The current Stats19 collection system became established in 1979.  This was originally a paper report for each accident comprised of an accident record, a vehicle record (for each vehicle) and a casualty record (for each casualty). 

2.3
Review process

The 1997 quinquennial review of the collection of ‘Stats19’ personal injury road accident data
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The collection of Stats19 data is subject to five yearly reviews.  These aim to establish whether the data provides ‘essential information for Government, whilst minimising the burden of form filling and data provision on businesses, Local Authorities and Police Forces’.  To perform the review the government transport department consults various road safety organisations not represented on the Standing Committee on Road Accident Statistics (SCRAS).

SCRAS includes representatives from: the Association of Chief Police Officers (ACPO), its Scottish counterpart, the Royal Ulster Constabulary, the Association of County Councils (ACC), the Association of Metropolitan Authorities (AMA), the Convention of Scottish Local Authorities (COSLA), the Scottish and Welsh Offices, the Home Office and the Department of Environment, Transport and the Regions.  It considers how to improve the consistency of reporting between Local Police Forces and how Stats19 data collection should respond to changes in the road safety environment.

The Road Traffic Act: 1988, Section 170 (amended by section 72 of the 1991 Act), and Section 192 specifies the public duty to report road accidents to the police on public roads in England and Wales.  The Roads (Scotland) Act 1984 specifies the public duty in Scotland.  Whenever the police attend, or are notified, of a personal injury road accident they complete a Stats19 accident report form. The form, and data collected varies between Local Authority and Police Force areas reflecting different local road safety requirements and circumstances.  In England, within each local area, Stats19 data are collated by a central unit referred to as a Local Processing Authority (LPA) which can be managed directly either by the Police or Local Authority, or be sub-contracted to a private consultancy.  In Scotland and in Wales the Scottish Office and the Welsh Office act as LPAs for the DETR.  In 1997 there were 51 Local Police Force areas in Great Britain of which 22 were also the LPA.  After Stats19 data has been validated, the LPA makes the data available to both the DETR and the local highway authority.  The data are submitted to the DETR where there are further validation checks.

Stats19 data provide a valuable framework for formulating policies and strategies to reduce injury road accidents and their resulting casualties. Since the 1992 quinquennial review there have been further reductions in fatal and serious injury road accidents and casualties but increases in slight injury road accidents and casualties in Great Britain.

Clarification of the terms ‘public road’, ‘injury accident’ and ‘casualty severity’ was needed.  Is a public car parks a public road?  Is whiplash a serious or slight injury? 

A new system for recording contributory factors in road accidents’ - unpublished but available on request, describes the proposed collection methodology designed to improve accuracy at a local level and to produce consistent data for national analysis. Association of Chief Police Officers (ACPO) have recommended that the proposed system could be adopted as best practice by police forces to assist the effective targeting of police resources. DETR road safety policy division support this development to produce national analyses of underlying causation patterns which could be used to underpin publicity campaigns and also target research. The following developments were concluded:-.

During discussion within SCRAS, and also in the wider consultation process, it was clear that there were different views about this proposal both within police forces and local authorities. There were concerns about the costs of adoption, the implications of comparative analysis of factors between local areas, and the quality of information collected. But many recognised the useful contribution which a national and consistent local analysis of such information could make to road safety work. It was agreed that the County Surveyors Society (CSS) should be formally invited to submit their view to DETR. In subsequent discussion it was decided that the adoption of the proposed system could proceed on a voluntary process. Those areas which wished to participate could submit data to DETR on the STATS 19 form, and DETR would manage the development of a national contributory factor database on this partial basis. New areas could decide to participate when they wished.

It was agreed that during the five year interim period until the next quinquennial review in 2002, the developing voluntary national contributory factor system would be regularly reviewed by a working group from SCRAS to consider any necessary modifications to improve collection.

It was proposed that the regional meetings which follow the review would inform local areas about the details of this development and that a seminar would be held in 1998 to assess progress.

The DETR reply to the CSS, and their subsequent response are shown, together with a copy of the executive summary and national collection form from the TRL research report in Part 1: Appendix B.

ACPO Response

A crucial component of the review is the official police response to the initial recommendations for changes to STATS 19/20 and topics of special interest which have been highlighted by the review process. The police are the STATS 19 data collecting agents for central and local government and incur the major proportion of the costs of collection and processing. They have to take a view about whether proposed changes will provide benefits for their own operational requirements and road safety in general, in relation to the additional costs that changes may impose. The reply from Assistant Chief Constable Markham of Essex Police on behalf of ACPO is shown in Part 1: Appendix C.

More reading...

Need to look at the appendices of 1997 quinquenial review.....

Central Government Statistical Publications

Information and analyses based upon Stats19 data are widely represented in Departmental Bulletins and Publications. A current listing of available publications is shown in Part 2: Appendix E (part 2 of quinquenial review 1997)

Also look at: Road Accidents Great Britain the casualty report

Data for 1992-1999 has been acquired from the Essex Data Archive and an associated project registered with them. Scripts have been generated to load the data into a postgresSQL database and for selecting records based on different criteria out of this.  Data for 2000 and 2001 are likely to become available during the course of analysis and should be fairly straightforward to acquire and load into the database.  Further information about these data is attached as Appendix A.

OS – Landline

This data is now available for all of GB. It contains a great deal of layers relating to the physical characteristics of the landscape. Much of the data will be irrelevant to this study but some of it could be used to generate useful spatial variables related both to the immediate road environment and its surrounding area.

OS – Meridian

This is similar to the Landline data but much less detailed. Roads are stored as classified lines and it provides a good starting point for generating spatial variables like the density of roads. As with Landline data and most other OS data it is not historical in that the data cannot easily be used to examine the evolution of the environment. For example, this means that you cannot have a look at the differences say between the data in 1992 and 1999 to identify where new roads have been built or old road has been modified. This can be done in a reverse way by enhancing the data using Stats19 and should perhaps be considered.

OS – Strategi
Likewise I think this is similar to Meridian but less detailed still. I believe that Ian has had a look at some maps of it recently and maybe able to say a few words about it?

OS – Road Data

I am investigating what road data OS have. Their roads brand manager has suggested that there is some kind of master database from which OS derive products like Traffic Manager and OSCAR. I hope to get a detailed specification of what they have got and take it from there. The roads brand manager has suggested that OSCAR data for 1995-6 and 1998 may be made available for this research via Sallie Payne from the OS who deals with universities. I am pursuing this and am aware that OSCAR is currently not one of the data sets made available for academic use via the Digimap arrangement.

Census data

1991 data is available for GB. 2001 data should become available before the end of this project. There are a huge number of ways these data can be used in this project and a vast number of ways of producing geographical variables from them. Much of the data is aggregated to areas and used to describe these areas and the residential populations they contain. There is a special data set called the SWS which provides information about commuting flows which may be of particular interest. What about time series of census data? Changing patterns in the distribution of population probably relate to changes in the pattern of road accident risk and road accident incidence. Regardless of the changes, the characteristics of areas and their populations do reflect differences in risk and incidence rates.

Road data - What else is available? 
Postcodes of Casualties - Oliver mentioned that ITS were acquiring some such data for another project.

Traffic flow data

Hospital records

Causality data

Insurance data

DVLA data

Police Fatal Road Accident Reports

DEM 

Land use and other geographical data from which surrogates can be derived

3.
Models for enriching the data, developing indicators of risk and surfaces of expected casualty/accident rates

Models of Under Reporting

Estimating the Populations at Risk

Estimating Traffic Flow

Density of schools

4.
Case Studies

There are vast numbers of junctions, crossings, areas and selections of accidents that could be looked at in detail as case studies within Great Britain.  A variety should be examined and will hopefully provide information that can be used to identify areas where road improvements and road safety campaigns should be targeted.

Scale is important. For the main part the analysis should probably focus at the national scale and look at variations in the patterns of incidence over the entire time period since 1992. Some analysis of patterns via case studies for smaller regions is also being suggested. How do the patterns vary between and within different regions?

The focussing of the analysis should arguably be a consequence of Geographical Data Mining, so at this stage it is hard to detail what these might be. Strange incidence patterns in some areas might lead them into being case studies.

It would probably be wise to do a regional case study for West Yorkshire. Collectively we know the area better than most and it is likely that more data could be obtained and incorporated relatively easily (e.g. traffic flow data, better road data, etc).

In the SPIN!-project we are collaborating with Dumfries and Galloway Police. They are interested in various things about road accident data. They want help in improving the quality of their recording of it, especially to input the correct Easting and Northing. They also desire some analysis of hot-spots or clusters so that they can use it to locate (and justify the location of) speed cameras.

5.
A first attempt chapter outline

Chapter 1:
Introduction

Aims

Objectives

Thesis Outline

What is a personal injury road accident?

What is Geographical Data Mining?


Problem solving motivation

It extends and enriches some more traditional forms of analysis

Why is it difficult?

A mixture of bottom-up data-led and top-down theory-driven analysis

The importance of generalising patterns in the data

The need for visualisation and inference

What geographical data exist and are available


Accident data



The need to focus on personal injury road accidents

The difference between available existing and desirable data


Related data



Digital map data



Census data



Others

There are many ways of enriching analysing and modelling available data

What types of road accident should be examined and focussed on?

What sorts of patterns are to be expected and how can these be coped with in order to find potentially more interesting patterns?

The need for Case Studies

Chapter 2:
Geographical Data Mining

What is the state of the art?

What tools are available?

Important software developments

What are the likely benefits?

What are the likely problems?

Chapter 3:
An overview of current road safety research

What has been done in the past?

A critical review of models of road accident frequency

What are the current trends?


Fashionable themes



Drink and Drugs



Pedestrians



Children



Speed



Traffic Calming


How should this feed into Geographical Data Mining?

Chapter 4:
Data

Chapter 5:
Some Geographical Data Mining

Chapter 6:
Case Studies I

Chapter 7:
Case Studies II

Chapter 7:
Conclusions and Research Agenda

6.
Progress to date
Summary of a large amount of road safety literature 

Acquired Stats19 data for Great Britain for 1992-1999 from the Essex Data Archive. This has been imported into a PostgresSQL database and scripts written to query and select from it.

5.
Plans for the near future

Produce some density maps of Stats19 data

Link the postgresSQL tables to enable more detailed queries and selections to be made

Work out how JDBC can be used to communicate with the databases

Do some analysis/GDM of Stats19 data for Dumfries and Galloway Police Force 

Develop literature review


Begin summarising and reviewing GDM literature


Critically review road safety literature 

Detail aims and objectives

Produce a methodological overview

Produce a bibliography of what I have read

8.
Help from you

Andy Evans offered to read and comment on literature review draughts

Suggestions of literature to review

Does anyone have ONS publication Focus on Roads that I could borrow?

Is postcode casualty data available?

Advice on how much data to collect

Does anyone have a contact at the Standing Committee on Road Accident Statistics?

Should the title be changed as suggested at this stage? The words personal injury should be added to specify the road accidents. 

Please take a look at Appendix B. This is a summary of some work that has been done by a Belgium road safety research group. The mapping out of the densities that has been done is similar to what I had envisaged as a preliminary step in the analysis for Great Britain and Regional Case study areas. The focus on land-use is not really something I was really planning to do but nevertheless what they have done is interesting

References
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http://www.geovista.psu.edu/sites/geocomp99/Gc99/051/gc_051.htm

Appendix A

A brief overview of Stats19
In short, Stats19 is a set of three relational tables for recording details about personal injury road accidents that occur in the UK. One table provides information on where and when these accidents occur and also information on the roads and weathers conditions. Another table provides information on the casualties, and the other provides information on the vehicles involved. Principally these data are for informing debate on matters of road safety and provide a perspective for particular road safety problems and suggested remedies.

At both national and local level they provide the basis for supporting education, training and publicity campaigns and also for monitoring and formulating policies to improve all aspects of road safety and road traffic legislation. The data are used to monitor progress towards publicly declared targeted reductions in road casualties at both national and local area-level.

At an international level, the data are supplied to the EC as part of the CARE project which aims to: build a road safety information system for the EU incorporating a road accident database; generate information which both describes and defines EU Member States’ road accident data (so that users are aware of differences in data coverage); and, support research and the exchange of information and best practice between countries. The international fatal road accident database is called IRTAD. 

There is a quinquennial review of the collection of Stats19, the last of which was carried out in 1997, the main points of which are summarised below. The next is due in 2002. This is a five yearly review to establish if Stats19 data provides essential information for Government, whilst minimising the burden of form filling and data provision on businesses, Local Authorities and Police Forces.  To perform the review the government department dealing with transport consults with the Standing Committee on Road Accident Statistics (SCRAS) and various road safety organisations not represented on SCRAS.

SCRAS includes representatives from: the Association of Chief Police Officers (ACPO), its Scottish counterpart, the Royal Ulster Constabulary, the Association of County Councils (ACC), the Association of Metropolitan Authorities (AMA), the Convention of Scottish Local Authorities (COSLA), the Scottish and Welsh Offices, the Home Office and the Department of Environment, Transport and the Regions.  It considers how to improve the consistency of reporting between Local Police Forces and how Stats19 data collection should respond to changes in the road safety environment.

The Road Traffic Act: 1988, Section 170 (amended by section 72 of the 1991 Act), and Section 192 specifies the public duty to report road accidents to the police on public roads in England and Wales.  The Roads (Scotland) Act 1984 specifies the public duty in Scotland.  Whenever the police attend, or are notified, of a personal injury road accident they complete a Stats19 accident report form. The form, and data collected varies between Local Authority and Police Force areas reflecting different local road safety requirements and circumstances.  In England, within each local area, Stats19 data are collated by a central unit referred to as a Local Processing Authority (LPA) which can be managed directly either by the Police or Local Authority, or be sub-contracted to a private consultancy.  In Scotland and in Wales the Scottish Office and the Welsh Office act as LPAs for the central government department dealing with transport.  In 1997 there were 51 Local Police Force areas in Great Britain of which 22 were also the LPA.  After Stats19 data has been validated, the LPA makes the data available to both the central government department dealing with transport and the local highway authority.  the data submitted to the central government department dealing with transport are then submitted for further validation checks.

A summary of the 1997 quinquenial review

Stats19 data provide a valuable framework for formulating policies and strategies to reduce injury road accidents and their resulting casualties. Since the 1992 quinquennial review there have been further reductions in fatal and serious injury road accidents and casualties but increases in slight injury road accidents and casualties in Great Britain.

Clarification of the terms ‘public road’, ‘injury accident’ and ‘casualty severity’ is needed to deal with accidents in public car parks.  Is whiplash a serious or slight injury?

A new system for recording contributory factors in road accidents has been detailed (documentation is unpublished but available on request). It describes the proposed collection methodology designed to improve accuracy at a local level and to produce consistent data for national level analysis. The Association of Chief Police Officers (ACPO) recommended this system for adoption as best practice by police forces to assist the effective targeting of police resources. The road safety policy division of the central government department dealing with transport have supported this development to produce national analyses of underlying causation patterns which could be used to underpin publicity campaigns and also target research. There are different views about this proposal both within police forces and local authorities. There are concerns about the costs of adoption, the implications of comparative analysis of factors between local areas, and the quality of information collected. The adoption of the proposed system is to proceed on a voluntary process and during the five year interim period until the next quinquennial review in 2002, the development is to be regularly reviewed by a working group from SCRAS. A seminar was planned for 1998 to assess progress.

The police are the Stats19 data collecting agents for central and local government and incur the major proportion of the costs of collection and processing. They have to take a view about whether proposed changes will provide benefits for their own operational requirements and road safety in general, in relation to the additional costs that changes may impose.

There are various other Central Government Publications that provide information on and analyses based upon Stats19 data. A current listing of available publications is shown in Part 2: Appendix E of 1997 quinquenial review. Road Accidents Great Britain the casualty report is an annual report which is perhaps the most important of these to review in the meantime.
Appendix B

Steenberghen T, Dufays T (Forthcoming) Spatial Planning and Traffic Safety: GIS study of the city of Mechelen (Belgium)

The paper reports on research that aims to analyse road safety in terms of balance between land-use and road infrastructure. The grander research project involves attempting to examine the carrying capacity of neighbourhood roads, then relating this to; the scale and size of neighbourhood, road function, mode of transport, and road network properties. The paper mainly concerns a first case study for the city of Mechelen in Belgium where a traffic-calming scheme has been implemented in the historical centre. The analysis performed involved mapping the density of different types of accidents using GIS. The accident data used were similar to Stats19 data. A digital roadmap and various land use maps were also used as source data for the analysis. Cross-tabulations of land use and road type showing the number of accidents per length of road were generated as well as the maps showing the density of accidents.

Unsurprisingly, accidents involving pedestrians were found to cluster in the historical centre of the city where the majority of people are walking about. Clusters of accidents involving cyclists are identified in the historical city centre and on several exit road junctions. A map from the report showing accidents involving cyclists differentiated by the presence of cycling tracks is shown below.
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Solely from the map little inference can be made other than perhaps where cycle tracks are in Mechelen. Factoring in accident severity in some way to investigate whether there was any evidence to suggest whether accidents involving cyclists where there was no cycle track were more severe would have been interesting.

In 1993 a new traffic scheme was implemented in the city centre. To analyse the impact of the scheme in terms of road accident incidence density maps for before and after the scheme was implemented were generated. These revealed a significant decrease of the total number of accidents both in the city centre and on the ring roads. The analysis points out that in the same time period there was a decrease of the total number of accidents with injuries in the whole of Belgium. The following map shows the difference between the density of accidents in three years before and the three years after the end of 1993 around when the traffic-calming scheme was introduced.
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By looking at both the maps it is clear where there are increases and decreases in accident incidence. An increase of accidents is observed around the centre at important crossroads on new loop roads within the historical centre and on the ring roads. It is suggested that these increases are a consequence of increased traffic volumes and that these junctions are not (yet) adapted well to cope with the new pattern of traffic safely. The increase may also be partly due to local road users getting used to the change.

1. In the concluding remarks it is noted that a distinction between through traffic and local traffic would be useful and that where these types of traffic interact there are clusters of accidents. 
A land-use map of Mechelen taken from the report is reproduced below for reference.
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Dufays T, Maesen K, Steenberghen T (2000) Impact of spatial planning on sustainable traffic safety, the mix of different transport modes as explanatory element (case study on the city of Mechelen)

This is very similar to the other paper. It aimed to: “investigate the hypothesis that the mix of different transport modes is an explanatory element of high accident ratios.” To this end, the impacts of cycling tracks are investigated and special attention is given to crossroads and the effects of implementing a new traffic scheme in the city centre.

The map below shows the difference between the density map of all accidents and the density map of all accidents involving cyclists.
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It is suggested that the introduction of cycling tracks would halve accidents along roads.

The town-centre traffic-calming scheme clearly decreased the total number of accidents.

The connectivity of cycle routes was identified as a potential major problem and it was suggested that unsafe connections between the existing cycling paths on the entry roads and in the city centre is a major problem.

The report is heavily critical of crossroad designs.

