Chapter 2

Version 0.1
An Overview of Road Accident and Road Safety Research
2.0
Introduction
This chapter provides a contemporary review of relevant road safety and road accident research literature.  Since a considerable volume of literature on road accidents and road safety is produced continually in many different languages by many different organisations, this review is already outdated.  It is also quite likely that some recent work unavailable digitally or in English is not reviewed.  Nevertheless this Chapter provides a node of synthesis for further research and an attempt has been made to keep it up to date, concise and comprehensive.  Like all syntheses and compendiums of research in this area this should be valuable and useful, especially when it comes to identifying the research frontier in the analysis of geographical road accident incidence patterns.

In academia the study of road accidents and road safety is undertaken in many different ways in many different faculties and disciplines across the engineering and physical sciences and the economic and social sciences, from transport and geography to psychology, media, health and education.  Each discipline focuses differently and sometimes on quite distinct aspects of transport safety problems, yet, simultaneously each discipline may derive research that is generally interesting and useful across the board.  The majority of academic research relevant to this work stems from an interdisciplinary arena involving geography, transport studies and planning.
Although it took until the 1980s for geographers to make a substantial contribution to the epidemiology of road accidents, there are now many good studies concerning the geography of road accident incidence.  One of the earliest references offered here is Moellering 1974, which considered some aspects of the geography of fatal accident incidence in some small part of America.  Arguably, it was not until Whitelegg 1986 outlined an agenda for research into the geography of road accidents that much work became published in this area.  Indeed, Whitelegg 1986 is a key work that summarises many of the related themes.  It lays down a coherent justification of a geographical approach to the problem, carefully explaining its importance, relevance and place.  The proliferation of literature since 1986 in this area suggests that it coincided and stimulated publications arising from geographical research with a focus on various aspects of road accident incidence.  This literature is reviewed in Section 2.2.  Prior to this Section 2.1 introduces some technological issues to do with vehicle and infrastructure developments. 
2.1
Technology

This section introduces developments in real time analytical accident avoidance technology systems, Transport Information Systems, and the notion of highly automated accident analysis and policy response tools that have the potential to vastly improve road safety.  Detail of data analysis tools in particular those used in computational geography is reserved for Chapter 3.

Road and vehicle technology is improving all the time.  The best motorways nowadays are well policed and well maintained, have variable speed limits, warning and traffic information signs, multicoloured reflective lane delimiters (cats’ eyes), SOS phone boxes every few hundred meters, and congestion monitoring and digital speed cameras.  Notwithstanding the improvements in road technology, in-vehicle and portable technologies are continually being developed to make driving and moving around safer and easier.  Much of the specifics of these technological developments are beyond the remit of this project to describe, but some are worth considering due to their geoinformatic nature.  Features that reduce the complexity of the driving task (including automatic gears, windscreen wipers, climate controls, headlights etc.); features that detect and report mechanical faults; and improvements in basic features like power steering and anti-skid breaks are fairly irrelevant.  Monitoring systems that record in cab conditions and to some extent driver behaviour are also fairly irrelevant.  Speed delimiters that prevent vehicles being driven above certain speeds and information systems that aid in navigation and provide details of the road ahead are more relevant.  Devices that continually record and process a vehicles location, velocity and accelerations, along other details (geometry, breaking distance etc…) are relevant, especially if they are linked via wireless communications as part of a Transport Information System (TIS).  Primitive forms of such devices are sometimes called Black Box Recorders (BBR) but the more modern communicable equivalents are perhaps better referred to as Real Time Communicable Kinematic Geographical Positioning Transit Information System Onboard Processing Nodes, which in this section shall be referred to simply as Onboard Information Processors (OIPs).  It is also worth noting at this stage that such devices are becoming increasingly portable and the increasing use of mobile telecommunications technology by individuals offers similar possibilities for pedestrians to use TIS.  Would you appreciate being buzzed if you are in immediate danger crossing a particular section of road?
OIP data has enormous potential for use in accident investigations as well as in the development of collision avoidance systems.  Indeed the data is probably needed in order to prevent the majority of accident incidence that currently happens.  In the near future it is conceivable that OIP in real-time communication with local TIS, and linked to in-vehicle driver support systems could inform drivers about the road ahead and immediate dangers or even automate the driving task under certain emergency conditions.  It maybe only a matter of years before each road vehicle is fitted with an OIP as a mandatory requirement.  This may seem futuristic, but arguably there has never been a point in history when technology has evolved as quickly as it is evolving now.
The contribution of onboard recording systems to road safety accident and analysis was reviewed in Lehmann and Reynolds 1999.  The paper details experiences gained with onboard computers for accident reconstruction and accident analysis with reference to a case study for accident prevention by an operator of school bus fleets in the United States of America (USA).  As might be expected there was an observed reduction in the number of accidents involving buses fitted with onboard recorders, and it was found that where accidents did occur the onboard recorders usually helped reconstruction and analysis, in particular the reconciling of conflicting reports from eye witnesses.

Also Lehmann and Reynolds 1999 describe the use of an onboard device that measured the kinematics of the vehicle and the use of controls (breaks, steering, indications etc.) in an accident analysis and prevention experiment that took place in Berlin, Germany.

Developments in remote sensing technology, increases in sensor coverage, and developments in image processing offer great promise in automating kinematics data extraction.  In particular, these developments could aid in the identification and tracking of non-vehicle objects in the immediate road environment that do not host OIP.  There has been a growing appreciation, recognition and outlining of the potential importance of remote sensing and image processing in road accident and safety research; see Chin and Quek 1997, others refs...  Linked with TIS, GPS, GIS and wireless communication systems, Sensing Processing and Real-time Communication (SPARC) offers an means to avoid motorway multiple pile-ups and much more.  The process of fitting vehicles with OIP and installing infrastructure for SPARC has only recently begun in developed countries for transport applications.  It is perhaps to be expected that this technology has been used for some time by the various military although this information is sure to be classified and top secret.  However, it would seem sensible to install something along these lines for the emergency services.  At least I am expecting and hoping that in the next few years, accidents at traffic light controlled junctions (involving emergency vehicles) will become a thing of the past (under normal circumstances).  There is a lot in that expectation, not least the fact that from 1992 to 1999 there have been a total of X fatalities, Y serious injuries, and Z slight injuries in Great Britain at traffic light controlled junctions when they have been fully operational (no road-works etc) (Can I get figures for accidents involving emergency service vehicle?).  In emergency circumstances speed is of the essence and it can be trebly tragic if emergency vehicles on route are involved in accidents.  
“Emergency technology used in mayday, vehicle tracking, and adaptive speed control systems provide the opportunity to accurately and continuously capture travel speed.  This technology should be applied in improving our understanding of the relationship between speed, speed variation and safety.” (TFHRC 2001)

Recently the UK Government tendered research into in-vehicle technology that made an evaluation of devices that can inform drivers or monitor driver behaviour, including BBR and vehicle collision avoidance systems.  This research involved a trial with Royal Mail vehicles that resulted in a reduction in accident rates for vehicles installed with on-board recorders.
  This was similar to the aforementioned study for school bus fleets in the USA (Lehmann and Reynolds 1999).  Research commissioned by the Health and Safety Executive found that a third of serious road accidents involve someone driving in the course of their job.  Following from this it has been suggested that, unless monitored, people driving company vehicles are more likely to drive while they are tired, overtake in potentially dangerous conditions, speed, and use mobile phones while driving.

Section 3 reviews literature concerning various aspects of the geography of road accident incidence, and highlights the importance of both accidents involving children, and a geographical approach.

3.
Research with a strong geographical focus/emphasis
3.0
Introduction

“A geography of road traffic accidents, without claiming any precedence over other approaches, can open up new arenas of enquiry which a priori have enormous potential.” (Whitelegg 1986)

A considerable amount of geographical research has been devoted to the explanation of patterns of movement and patterns of location.  Therefore it is reasonable to expect that some geographical analysis methods should be useful in identifying and specifying details of circumstances and combinations of circumstances in which road accidents are more likely to occur, Whitelegg 1986.

“Like any disease, its shifting pattern of attack and redefinition of who is susceptible tells us a great deal about the nature of the phenomenon and the efficacy or otherwise of measures to eradicate the source of attack.” (Whitelegg 1986)

In 1986, the lack of systematic analysis on regional and intra-urban variations in accident rates was a significant cause for concern.  This lead to a call for a “renewed attack on road safety problems with a detailed spatial examination, attention to movement and interaction, attention to neighbourhood and community and attention to age, sex, ethnic, and class variations (that) will not only tell us just what progress we have or have not made, but will give us hard evidence on which to base future policy through which progress can be monitored”, Whitelegg 1986.

It has been remarked that “geographers have not made much of a contribution” to the subject of road traffic accident incidence “despite the very clear epidemiological interest of road traffic accidents and their links with population density and distribution, movement, people and spatial design at neighbourhood level,” Whitelegg 1986.  Post 1986 much work on the road accident incidence problem has been undertaken from a geographical perspective.  The remainder of this Section reviews this work.  To begin with is a subsection that recognises the importance of geography per se and introduces more specific aspects of geography and geographical approaches.    subsection detailing geographical analysis and modelling work.

3.1
The importance of geography

The importance of geography in the mitigation of road accident incidence was introduced in Chapter 1.  This section backs up the assertion that Geography Matters or Geography is Essential with references from the literature.

A number of “important reasons for advancing a geography of road traffic accidents” have been identified, Whitelegg 1986:

· First and foremost, the nature of the event is inherently geographical.

· Secondly, there are diminishing returns from other disciplinary perspectives.  This is because in other disciplines focus is on other particular details of the problem and not its geography.  Notwithstanding, focussing on non-geographical aspects of the problem is useful and can help reduce the problem, but it does not take into account the entire picture, the context in which road accidents occur, and does not enable the spatial and temporal variations of .  There can be a problem  and can lead to “entrenched views” that can be de-constructive.  An example is the view that human error is responsible for the vast majority of accidents and that therefore the solution to the problem lies in education, training and testing areas.  There is much tied up in such an assertion.  Whitelegg 1986 claims that such a view “absolves system design and grossly underestimates the importance of spatial factors, movement and interaction – which can be influenced by policy rather more effectively than human behaviour under the range of conditions experienced by motorists, pedestrians and other road users.”  Indeed it can be argued that overly focussing on human aspects without reference to the geographical context can be misleading.  In any case there is great difficulty in generalising when it comes to human factors.  Measurement and prediction of human error is incredibly difficult, often the real cause of an accident is not soley human but due to a combination of circumstances that are difficult to measure or may not be known about.  How much was the accident down to the vehicle going too fast and the driver not paying due care or attention?  Was the drivers performance impaired by drugs or another distraction such as being stung by wasps?  How much was the severity of the passengers injuries down to the proximity of the tree to the road, how much is it down to their wearing of seat belts and crash helmets or the activation of airbags?  Was the bend sharp, the sign-posting and road surface in a poor state of repair, was the weather treacherous or did the driver try to avoid an animal in the road?  Diminishing returns also relate to what is known as risk compensation.  With better vehicle handling and shorter breaking distances do vehicles become driven closer together and at faster speeds?  There is also a similar spatial effect arising from variations in road improvements, levels and characteristics of policing, advertising campaigns and so on which might improve matters in some areas but increase or migrate the problem elsewhere.  Whitelegg 1986 identifies some dynamics of changing risks, which contribute to diminishing returns in reference to vehicle design and non-vehicle road users.  The trend identified is one of vehicles becoming safer for their occupants but with the overall balance being tipped by safety implications for non-vehicle occupants.  Indeed it is quite likely that since 1986 overall costs have increased “to the advantage of the car occupant and not to the more vulnerable non-motorised road user” as suggested (are there any refs for this?).  The third reason given in Whitelegg 1986 for the relevance of geography to the road accident problem is the “importance of ‘scale based’ planning”.  To elaborate on this point Whitelegg 1986 tables a hierarchy of policy responses related with spatial scale which is displayed below.  The recognition of the importance of scale and policy response is most relevant in placing accident reduction measures in a geographical context.  Whitelegg 1986 asserts that: “System-wide considerations are relatively rare in road accidents research and there is a very poorly developed sense of geographical variation and the degree to which accidents may be reduced by spatial policies, spatially variable responses and other aspects of system design.”

Notwithstanding the importance of the less geographical aspects of the problem, it is clear that there is a very important geographical aspect of the problem that arguably ties it all together

	Scale 
	Policy Response

	local/particular
	black-spot eradication/road hump/small scale engineering

	Neighbourhood
	residential design “woonerf” 

	sector of city
	traffic management/routing

	city wide
	public transport system/land use planning


At the finest level of spatial detail are “small scale engineering solutions, road markings, route indicators etc. used to attempt to mitigate an accident ‘black spot’.”  At an increasing scale there are “neighbourhood measures and concerns”, such as the development of ‘home zones’ (in Holland these are called ‘woonerf’) designed to slow down vehicular traffic, improve the street environment and facilitate social interaction.  These Whitelegg 1986 suggests “can be very successful”.  Further up the spatial hierarchy of policy responses are so-called ‘sector approaches’.  These refer to schemes that seek to “keep traffic out of certain primarily residential areas”.  Whitelegg 1986 is more weary of such schemes due to their “re-distrubutive effect”.  What this means is that they can lead to channelling where increasing traffic density on certain routes leads to ‘rat runs’ – inappropriate heavy flows of traffic on some residential streets which short circuit a one-way system (or blockage) or junction.  Whitelegg 1986 asserts that: “Relatively little is known about the capacity of different urban forms and road geometries to absorb increased traffic flows as they cascade through the system.”  Also the implementation of such schemes takes time and there are safety implications for the ordering of road layout, restructuring and flow changes, as there becomes a scale beyond which the work cannot be done simultaneously.  Next up in the spatial hierarchy is “city-wide or metropolitan scale”.  At this scale Whitelegg 1986 argues (and it is more than reasonable to concur) that “it becomes necessary to look at very broad land use planning and transport planning issues.”  For this Whitelegg 1986 describes some work that looked at comparing the patterns of road accidents incidence in Greater London during and after a period where there was a policy of low fares on public transport.

Whitelegg 1986 proposes holding “road traffic accident probabilities in a spatial matrix and the monitoring of the ‘accident surface’ over time.”  And claims this would “greatly aid our knowledge about relationships between prevention and results” (particularly in ‘urban areas’).  Going further than this I would recommend a detailed Geographical Information System containing both a vast array of maps of risks at detailed spatial and temporal resolutions as well as the functionality for creating these maps from a spatial database containing not only details of observed accident incidence but also digital maps and linkage to ‘official statistics’ such as censuses, lifestyle databases, satellite and all online and available data resources (and the rest!). 

vehicle registration data (DVLA), 

A comparative study of European child pedestrian exposure and accidents, Bly et al. 1999, recognised the importance of the geographical environment in road accident incidence.  The study made some attempt at distinguishing and comparing urban and rural differences in the exposure and accident incidence in three European countries (England, France and Holland).  The study looked at very broad scale comparisons but did not investigate in detail the geographical variation within each country.  Indeed the main criticism of the paper with respect to this work is that the only geographical breakdown was a rural-urban one.
3.3
Geographical analysis and geographical modelling

Many analyses of road accident incidence estimate the effect of variables such as traffic volume, traffic flow and characteristics (human and vehicular), road geometry and density, road and weather conditions, lighting conditions, temporal variables such as the day of the week, and other geographical variables such as the proximity of schools and hospitals.  When estimating the effects of the vast array of variables, pre-selection of specific accidents is common.  This can prevent the model becoming overly complex but can also be a source of subjectivity. take into account things like the severity of victim injuries.  Developing predictive models of accident incidence depends both on the collection and manipulation of accident and related data, and on the choice or selection of variables for the modelling.  One variable is usually chosen as the dependent variable and the variables used to estimate the values of this are called the predictors.

Muzzone et al. (1999) outlines a study of collisions in Milan, Italy in which some of the aforementioned variables are used to predict the number of accidents at intersections in a given time period using artificial neural networks (NN).  NN technology is outlined in Section   .  

3.4.
A focus on temporal variation

Road accident incidence and road accident risk are continually changing.

“While the number of crashes during a certain time period such as a week, month or a year indicates the level of risk on the road, it may fluctuate without any change in the actual underlying risk.  If the number of crashes increases or decreases during a period of time, it indicates one of two possibilities: (1) the probability of a crash during the period has changed, or (2) the difference is due to the stochastic nature of the event, i.e. it is due to a random fluctuation.” (Guria and Mara 1999)

Guria and Mara 1999 outlines the use of control charts for identifying the occurrence of actual risk changes or deviation from the expected incidence level or likelihood of meeting a particular target.  A target could be a specific casualty, fatality or accident reduction target, called in general, the road toll.  “The control charts show the expected number of fatalities and the confidence limits within which the observed road tolls are expected to vary during each time period. If an observed value is outside the confidence limits that indicates the possibility of a change in the actual risk environment.  If the road toll over a few consecutive time periods is always on the upper or lower part of the control chart, then also it gives an indication of a change in the actual risk environment.” 

Indeed there are various other approaches to identifying clusters of unexpected excess or in-excess (there is a better word surely!) incidence rates in time.  (See Alistair for the paper and references to time clustering stuff.)

Most road safety experts agree that the most dangerous hours on the roads on weekdays are from 3-6pm and 7-9am.  In general the patterns of flow is opposite in the evening than in the morning, but there are many specific differences caused by one way systems, the ‘handedness’ of road traffic, and that journeys to and from work often also incorporate visits to other destinations such as centres of recreation.  The difference in the patterns of traffic during the day and their relationship with observed and expected accident rates are interesting from the perspective of this research.  Research geared to understand how different conditions in the evening affect accident risk and examine ways of improving safety in the evenings in urban areas has already been undertaken.
  That research focussed on urban areas and did not examine details of the geographical breakdown of the patterns.

In some places road priorities do not remain fixed throughout the day.  There are some traffic lanes that carry traffic one way in the morning and the other way in the evening.

Road accident incidence rates vary continually with temporal patterns reflecting the differences between: the seasons (weather and daylight hours, festive periods); school and work days and non-school and non-work days; daily activity; morning, afternoon, evening and night-time; the hours of the day (rush hours, lunch hours, 4am).  With the changing seasons what is perhaps most obviously related to road accident risks is the pattern of changing light conditions.  In terms of daily life a stark change occurs in the autumn when the clocks change making it suddenly darker about an hour earlier in the evening compared with the previous week.  There have been various studies into the effects of changing day light hours.  Usually these focus on the periods when the clocks change to discern any change in observed incidence rates and then suggest what effects there might be of delaying or not applying the change.  A study into the effects of single/double summertime on road accident incidence was carried out by TRL in 1996.  They used trigonometry to calculate the altitude of the sun for a selection of accidents, both at the time of the accident and, at the same clock-time, on days in the weeks before and after.  They claimed to observe sharp and persistent changes in casualty rates at the hour-changes for periods of the day for which the daylight level moves from dark to light or vice versa.  The effects of darkness was found to be greater for pedestrians than for vehicle occupants, and to be greater for fatalities than for non-fatal casualties (query Stats19 to support or critique this).

3.4
More on various geographical themes…
3.4.1
The difference between urban and rural 
Eight times more deaths occur on country roads than in urban areas.
 (Is it that the majority of rural deaths occur on motorways, or is it that rural road accident rates on all types of road are higher?)

Road Engineering Measures Rural/Urban

Unimproved rural single carriageways have accident rates second only to urban roads, with much higher accident severities due to higher speeds. Low cost remedial measures have been identified, but their effectiveness has yet to be determined, and because accidents are sparsely scattered on rural roads this can be difficult. (So in order to look at this problem a very large area study like the one in this thesis may help)

Four basic remedial measures:

Sea green bar markings on the give way approach to a priority junction;

red calcned bauxite road surfacing on the main road approach to a junction;

vehicle activated speed warning signs at bends;

changes in speed limit along roads with bends with and without advisory bend warning signs.

The final report is unpublished and shows that the use of bar markings on junction approaches and vehicle activated warning signs on bends have resulted in small reductions in vehicle speeds. The reduction of the speed limit from 60 mph to 50 mph appeared to have no effect on speed except when supplemented by other warning signs.

Completion date: June 1997

Outputs: Unpublished TRL final report PR/TT/058/97 

MEASURES FOR RURAL SINGLE-CARRIAGEWAY ROADS (S203M)

3.4.2
Geodemographics

Petch et al (2000) provides a review of literature on the physical and social environment and child road safety.  It covers: land use and road layout (including the degree of urbanisation as factor determining incidence frequency); accident location and casualty activity; and, the social environment.  By way of summary, it would seem that: poor boys from deprived areas (with little open space) that play on long straight non-arterial residential streets that have few off street car parking facilities and where there is a lot of on road parking have a high exposure to risk.  Surprise surprise!

In Feb 2001 the Institute for Public Policy Research (IPPR) announced that: “child pedestrians from deprived backgrounds were five times more likely to die on the roads than those from better-off areas.”  IPPR then called on the Government to reduce speed limits to 20mph in all inner-city residential areas.  Helena Tunstall in Bristol is looking at the geography of accidents involving child pedestrians and linking this with deprivation for her PhD.

The Drumchapel housing estate on the outer edge of Glasgow is characterised by high levels of unemployment, social deprivation and high levels of child pedestrian accidents (7 times higher than the national average). CHILD PEDESTRIAN TRAINING, DRUMCHAPEL PROJECT (S214E)

4.
A focus on less geographical aspects

4.1
A focus on speed, speeding and speed limits

TFHRC 2001 offer a synthesis of safety research related to speed and speed limits.  The synthesis most archaic reference is for a paper in 1964 which identified a relationship between vehicle speed and crash incidence.  This early study showed that “crash rates were lowest at the travel speeds near the mean speed of traffic, and increased with deviations above and below the mean.”  Following this the synthesis outlined more recent work concerning vehicle speed and injury severity.  It showed that in the majority of cases research found that as vehicle speeds increase the probability of a fatality increased exponentially.  The synthesis outlines factors that research has shown to influence speed with respect to safety and details geodemographics related to people involved in accidents where speed is a factor.  The synthesis considers road characteristics, environmental conditions, and has a large section on speed limits and speeds, which details safety, enforcement and education.  Towards the end there is a short section on engineering measures which provides a table of references to research which summarise the effects of traffic calming measures.  The summary at the end of the synthesis is particularly good and much of it is reproduced below for its content.

“When the consequences of crashes are taken into account, the risk of being involved in an injury crash is lowest for vehicles that travel near the median speed or slower and increases exponentially for motorists travelling much faster.” (TFHRC 2001)

“When a crash occurs, its severity depends on the change in speed of the vehicle at impact.” (TFHRC 2001)

In general it “changing speed limits on low and moderate speed roads appears to have little or no effect on speed and thus little or no effect on crashes.  This suggests that drivers travel at speeds they feel are reasonable and safe for the road and traffic regardless of the posted limit.  However on freeways and other high speed roads, speed limit increases generally lead to higher speeds and crashes.” (TFHRC 2001)

“Most of the speed related crashes involve speed too fast for conditions.  This would suggest that variable speed limits that adjust with traffic and environmental conditions could provide potential benefits.” (TFHRC 2001)

“Despite the large number of references concerning traffic calming, very few reports include results of systematic evaluation.  In many cases traffic volumes as well as speed are reduced.  As a result of the traffic diversion, crashes may be migrating to other roads.  More research is needed to assess the system wide impacts and permit comparisons to be made among individual as well as combinations of traffic calming measures.” (TFHRC 2001)

Speed limits, speeding and law enforcement to do with speeding effect road safety.  The main reason for speed limits and enforcing them is to improve safety for all.  It is impossible to know what the difference in road accident rates and casualty statistics would be if there were no speed limits or no enforcement of them.  Motoring organisations and car drivers often argue that in some places speed limits are too low and result in a general increase in road accident risk.  Many drivers break the speed limit to a degree when they perceive it is safe.  In the ongoing argument as to whether to increase motorway speed limits often the following view is put forward: By whatever amount it increases, the majority of car drivers that broke the old limit will break the new limit by about as much as they did before.

The Association of British Drivers (ABD) campaigns for more realistic speed limits and improvements in road and vehicle safety.  They claim that driving without due care and attention is the main cause of some road accidents and state a belief that motorway speed limits should be increased to not less than 85mph on rural motorways.
 

Posted speed limits have been criticised as being too arbitrary.  Many drivers ignore them as a limit and instead use them as one indicator of what they then judge to be a safe speed.  Fatal road accidents involving young people are often a consequence of excessive speed.  Car manufacturers are called into question for producing cars where the speedometer is far too vague and for marketing and selling vehicles based on their top speed and how exciting they are to drive.

More than half (55%) of all drivers consistently broke speed limits while 82% of women and 64% of men felt pressurised by other motorists to speed.

In February 2000 it was reported that more than 600 20mph schemes have been introduced and have proven successful, reducing overall pedestrian casualties by 60% and child pedestrian and cyclist casualties by 67%, and that Local Authorities are now permitted to create reduced speed zones in residential areas without government approval.

4.2
Traffic Flow and Congestion

A model for the relationship between road traffic accidents and traffic flows was outlined in Dickerson et al. (2000).  This involved identifying a functional relationship between accidents and vehicle flows which drew on the work of Shefer and Reitveld (1997) which identified that the number of accidents involving two vehicles increased exponentially with the number of vehicles.  Encouragingly the accident-flow relationship was identified as being non-linear and varying significantly between road classifications and broad geographical areas.  A rational for previous studies of road accidents and traffic flow is given in Dickerson et al. (2000) is that road users impose accident risk on other road users, but the relationship between road accidents and traffic flows is not well understood.  It is noted that the analysis done did not take into account the severity of road accidents and that it may be that “as traffic flow increases, the distribution of accidents types between slight, severe and fatal accidents may shift towards less serious accidents.”  Also it must be noted that there is also an important effect of and accident on traffic flow itself and there are multiple problems concerning the reporting analysis and distinction of accidents especially on motorways in very busy conditions in the tailbacks caused by hold ups as a consequence of earlier accidents (refs.). 

Congestion and accident risk (S203P) - This study aimed to improve understanding of the extent to which accident risk increases in congested traffic and how this relates to associated changes in road user behaviour and road characteristics. Data on flows, speeds, driver behaviour and road design were collected and analysed. Data for motorways indicated that accident rates were nearly double if congestion was present. In contrast data suggested that for urban and peri-urban sites accident rate in congested conditions was less than half the rate when uncongested. In general, the observed proportion of accidents that were fatal or serious lower was less in more congested conditions.  The results were planned to be used to inform speed and traffic management policies, and show that congestion is not in many cases detrimental to safety.

Contractor: Oscar Faber

Completion date: April 1999

5.
A focus on road layout and road characteristics

It is reasonable to expect an increase in road accident incidence (especially involving pedestrians) when a one-way road is changed into a two-way road and vice-versa.  Perhaps going from one-way to two-way the reasons are more obvious, but anyway it can be argued that there is increased risk for the majority of road users.  A pedestrian believing a street to be two-way and walking down the right hand side in the direction of road traffic might dangerously start to cross the right lane seeing no oncoming traffic prior to checking for traffic coming the other way. 

The regional highways department in France estimated that road deaths in southern France would be cut be half if all the trees lining the roads were removed.  Collisions with trees are involved in 38% of fatal traffic accidents in that region.  However, others suspected that the real cause and an equally high percentage of such accidents involve excessive speed and/or drink driving.
 Nearly 10% of the 8,000 road deaths in France each year are associated with tree collisions.
  Buildings and large objects like parked lorries and trees along the roadside are a danger to occupants of vehicles that leave the road.

6.
Rates and risks

6.1 Introduction

6.2 Rates

Rates are very interesting measures and can be calculated in many different ways to show subtly or completely different things.  Rates are generally of the form of incidence as a proportion of exposure, in other words, occurrence of an event divided by the risk of an event, or observed over expected.  Often both the numerator and the denominator have a very similar spatial and temporal pattern.  Dividing one by the other (effectively normalising the data) can be extremely useful in identifying the differences.  Indeed, mapping the differences (the errors) between the observed incidence and the expected incidence from a model developed to predict the incidence is key to examining the variability in the model fit.  There are many different error measures, they have varying levels of sensitivity but collectively can form a useful set of pictures which reveal the fitness of a particular model.  Visualising such fitness measures helps identify the situations in which the model predicts well and where it predicts poorly.  This can offer big clues as to what exogenous factors are missing from the model and which parameters should be tweaked.

Before digressing slightly into modelling issues, it was mentioned that, rates, including those of road accident incidence, road accident casualties, road accident fatalities, etc. can be calculated in many different ways.  Road death rates for example may be calculated as the number of people who die on the road as a proportion of the total number of people who use the road.  The difficulty in calculating this measure involves finding out the number of people who use the road.  A more easily obtained proxy measure might be the number of resident population who die on the road divided by the total resident population in a given time period.  Imagine now the spatial breakdown of such a measure and at the same time try to think about scale issues, what can be compared, the errors, and the point at which these either render a rate measure as useless or incalculable.  On a global and national scale, it is likely that estimates of both population and road deaths are available.  Change in road death rates may be examined over time, and compared with death rates by other causes.  Maps of road fatalities as a proportion of all fatalities can be made and comparisons of rates and proportions between global and national scales can be made.  Not that it particularly matters, it is perhaps sensible to point out that averaging the rates for all the individual nations would not necessarily return the global rate (although this is arguably of maximum likelihood).  Anyhow, mapping the differences and further analysis can be done from global and sub-global levels.  A calculation of road death rates for a number of countries in 1996 found it to be twice as high for Portugal than Germany, Ireland, Japan and the US, with the UK having one of the lowest rates of all countries.
  There is a direct inference to be made from this in terms of road safety, but to be more robust there is a need to look at the sensitivity of the measure and also investigate whether other statistics paint the same or a similar picture.  Anyhow, back to scale issues: As the number of regions increases with further disaggregation it becomes harder to visualise the patterns at a global level.  This makes it common to focus on sub-global levels and in particular national levels where road death rates may be easily calculable, comparable and mapable down to small area levels.  However this task becomes significantly more difficult and more ambiguities arise as the scale becomes more detailed.  For example, at a small area level is it best to consider all road accident deaths or only those where individuals are registered as being usually resident in the region.  In general as one focuses in there is an increased need to overlap which opens up a whole host of other problems.

Having digressed twice, once into modelling issues and once into spatial scale issues, it is appropriate to come back and consider the type of rates that are most commonly used in road safety research and others which may also be of use.  From a numerator-incidence angle the total can in theory be subset in a vast number of ways but in practice this depends very much on the nature of incidence data.  In some cases the definition of the numerator-incidence subset has clear implications for the appropriateness of different denominators and in others not.  An aforementioned breakdown with respect to demographics (the age/sex/occupation etc. of the victim) should probably be the same for both numerator and denominator (assuming population is the denominator of the rate).  Other commonly used numerator-incidence subsets can be constructed by selecting specific accidents.  In general this can be done with respect to any combination of the following:

· road class/characteristic (and/or/else junction type) on which they occurred,

· road user class of the victim (e.g. pedestrian, cyclist, car passenger/driver) and/or/else the purpose of their journey (e.g. in the course of work, journey to/from school),

· causation/precipitating factors (e.g. road/weather conditions, excessive speed/criminal conditions, etc.)

· other available accident variables (e.g. severity)

Accident subsets might also be created based on the characteristics of the area in which they occurred (e.g. urban/rural, residential/industrial/commercial, etc.) and the times at which they occurred (e.g. over the Christmas period, weekdays/weekends, rush hour/daytime/evening, etc.).  In terms of denominator, rates are calculated

per number of registered road vehicles, per number of accidents, by the amount of road, by various other statistics (e.g. the vehicle kilometerage).  A rate can also be made with respect to time when it is often called a frequency.

6.3
Risk

“The media are crucial players in the construction of, and communication about, risk.” (Kitzinger 1999)

Kitzinger 1999 outlines the roll and media processes involved in risk reporting and research.  Although this work does not reference other work that directly concerns the reporting and media coverage of road accidents (road safety and risk), the general nature of the article draws out some important and relevant considerations.  “The first half of this article reflects on the theoretical and methodological considerations which inform studies of ‘risk reporting’ and highlights some of the key questions when designing or assessing such research.  The second half draws out some findings about ‘news values’ and media production processes.”

“There are two major factors affecting the crash risk at a given level of traffic.  The road quality and the traffic behaviour (including the safety quality of vehicles).  The road quality can be improved over time but it is not an efficient option to affect the crash risk in the short run.  The traffic behaviour, on the other hand, can be influenced by police enforcement and advertising campaign producing both short term and sustained effects over time.” (Guria and Mara 1999)

“The difference in risk from the expected risk could be due to several factors. It could be due to:

1. an increase in risky behaviour or;

2. more than expected increase in the level of travel or;

3. less than expected improvement on road infrastructure or;

4. less than expected efforts of police enforcement and advertising programmes or;

5. a combination of all of these.” (Guria and Mara 1999)

Traditionally road accident incidence records and generalised statistics are used to assess the level of road safety and evaluate road safety programs.  “In some cases, the lack of good and reliable accident records have hampered proper analyses.  A promising approach that overcomes this problem is the traffic conflict technique which relies on observations of critical traffic situations for safety analysis...  This paper shows that one way of using the traffic conflict technique effectively is to ensure that conflicts are quantitatively defined, objectively measured and suitably applied.” (Chin and Quek 1997)

Although it was stated in the Introduction (Section   ) that the number of deaths from road accidents, compared to other causes of death, is still unacceptable high, it is important to recognise that “accident frequencies segregated by locations, time and type are generally low.” (Chin and Quek 1997).  “Given this low rate of occurrence and the statistical nature of the problem, the task of deriving statistically significant inferences by merely examining accident counts may not be an easy one.” Furthermore, “relying on accident reports can sometimes give rise to biased conclusions... To overcome these shortcomings, many ways of employing non-accident data have been suggested (see Datta, T.K. (1979) Accident Surrogates for use in Analysing Highway Safety Hazards. In Proceedings, Second International Traffic Conflict Technique workshop, Paris, France, pp. 4-20.).  One of the more recently used forms of non-accident information is traffic conflicts, which are defined as critical incidents not necessarily involving collisions... An appealing aspect is that conflict data can be gathered within a shorter time period compared to accident data.  Thus not only will the analysis be less effected by time-dependent factors, the ethical problem associated with the need of a long accident history will not be an issue.” (Chin and Quek 1997). 

Measuring Exposure to Risk and Accident Rates

The number of child pedestrian accidents, relative to the number of children in the population, is large in Great Britain compared with other countries in the European Union. The frequency with which accidents happen equates to the risk of an accident happening in any particular circumstances multiplied by the amount of exposure to those circumstances.  In this study, child pedestrian exposure was measured by the amount of time children spend walking in different road environments, and the number of times they cross a road in each environment. The risk associated with any defined road environment was estimated by dividing the number of accidents which occur in each category of road environment by the total amount of exposure to that environment.

Bly, P., Dix, M., Stephenson C (1999) Comparative study of European child pedestrian exposure and accidents (S214T).  A research report to DETR by MVA Limited (in association with ITS – Leeds).

7
Causation, causality and their geographical variation
7.1
Introduction

Most road accidents have several causes; the main ones being human error, environmental problems and mechanical faults.  Human error is a factor in 95 per cent of all road accidents. It can take many forms: Alcohol: Alcohol can have a devastating effect on driving ability. It is the biggest single factor in road deaths, especially among young people. It adversely affects decision making, self criticism, balance, co-ordination, sight, touch, hearing and judgement. Inexperience: With young people particularly, this can lead to mistakes, errors of judgement and irresponsible behaviour, especially driving too fast. Tiredness/illness: This reduces a road user’s ability to cope with road conditions and situations. Other reasons (children 0-15 years) include: Poor parental/adult supervision, small physical stature, stress or being upset, curiosity and taking risks, spirit of adventure, ignorance of the world and its dangers, lack of knowledge and training, inability to judge speed and distance, lack of attention, being easily distracted. All of these can result in children dashing out into the road without looking. Other reasons (Adults) include: Impatience, stress, carelessness, negligence, absentmindedness, irresponsible behaviour, inadequate knowledge and training, ageing, drugs and medicines, a general disregard for personal health and safety.  Environmental problems (weather conditions, road and junction design, and road surfaces) are a factor in around 18 per cent of road accidents.  Weather: rain can reduce visibility and make it harder to stop. Strong winds can be hazardous for cyclists. What problems can ice, snow and fog cause? Road design: busy junctions which are fine for cars may be dangerous for other road users. Road surface: pot holes, bumps and badly maintained roads can cause problems, especially for cyclists. If the road surface is wet and slippery it takes longer to stop when braking.  Mechanical faults are a factor in 5.5 per cent of road accidents. This is a relatively small factor because of annual ‘M.o.T.’ tests to check vehicles’ road worthiness and improved vehicle construction. ROSPA

Accident causation and outcome studies II (S201T)

An earlier project (S201L) developed and piloted a system for the police to record the contributory factors in road accidents, to be used in conjunction with the Stats19 system which records the more objective details of the accident circumstances. Such data, if collected on a consistent national basis, would provide important extra assistance when developing measures to improve road safety. The recently completed Quinquennial Review of the Stats19 system agreed that there will be a trial period during which those police forces which wish to will adopt the system. Their experience will be monitored and fed back to the Standing Committee on Road Accident Statistics (SCRAS) with the view to developing an agreed national system. It would be the intention that this agreed system would be adopted nationally by the time of the next Quinquennial Review in 2002. The earlier project also included the linkage of available sources of medical information about road accident victims to police information about accidents. Data from the Scottish Hospital In-Patient System (SHIPS) have been linked to Stats19 data for some years. Recently, the MTOS trauma data have been linked experimentally with Stats19, which demonstrated that the existing technique could be used with the new data set.

Contractor: TRL

Completion date: May 2001

Outputs: Linkage of Stats19 and Scottish hospital in-patients data analysis for 1980-95 (to be published in 1999).

Accident causation and outcome studies I (S201L)

The target for the reduction of road accidents by the year 2000 is the primary objective for road safety research. Any significant additional sources of data on accident causation will be of clear policy benefit. This project has investigated the scope and availability of police accident databases together with their utility and has developed a standardised national system for the classification of accident causation. This is now being considered for incorporation in the next review of STATS 19 in 1999.

Contractor: TRL Completion date: March 1998

(**Get Report/paper: A new system for recording contributory factors in road accidents; PR/SE/229/96.)

7.2
Driver Fatigue

For the three years from 1998 to 2001 almost 600 people have been killed or injured on the M180 and M62 motorways and 15-20% of serious and fatal accidents on these major roads have been as a result of driver fatigue.

In-depth studies of the causes of road accidents have demonstrated that tiredness or sleepiness is a contributory factor in about 10 per cent of accidents overall, and nearly 30 per cent on motorways. Phase I and II of the Driver Fatigue research explored the extent of the problem using interview and postal questionnaire survey methods, and evaluated experimentally a number of potential remedial measures that drivers can take to avoid sleepiness while driving.

Contractor: TRL Completion date September 2000 Driver fatigue related accidents & countermeasures (S231C)

8
Campaigns, mitigation, Litigation and Law Enforcement

8.1
Introduction

There have been a number of very successful schemes involving law enforcement that have shown to massively reduce road accident incidence.  The crash reduction effectiveness of a network-wide traffic police deployment system Newstead et. al. (2001) – In this particular one the “opportunity-cost benefit/cost ratio for the program was estimated to be 55:1. – An assessment was made of the Random Road Watch (RRW) traffic policing program which involves randomly focussing resources on parts of the network in a manner intended to provide long-term, widespread coverage of the road network. 

8.2
Some Safety campaigns

In 1999 there was a leaflet campaign along the A660 in Leeds that detailed locations of accidents along the road in order to “raise awareness of the problem of a large and increasing numbers of accidents on the road involving pedestrians aged 16-30.

In September 2000 the "Roads Sense for Schools" safety initiative, developed in association with the Child Accident Prevention Trust was launched. It aimed to reduce the number of deaths on the roads by making children aware of the need to wear reflective clothing that can be seen by other road users.

In April 2001 the “Pledge to Drive Safely” campaign was launched. 

In May 2001 it was announced that children most at danger from accidents are to get extra road safety lessons under a £10 million government-funded scheme directed at 6-7 year-olds in deprived areas of England.  This scheme forms part of a programme launched in March 2000 to improve road safety for children involving more traffic calming and lower speed limits near schools and other places where children walk, ride and play. 

8.3 Mitigation

· Increasing speeding fines

· Reducing road congestion

· Road improvement schemes and increased investment in roads

A £1.2 billion 10-year plan to tackle road congestion in England was unveiled by the Highways Agency in September 2000, involving:

· Installing automatic traffic hold up warning systems on 30% of all English motorways by 2004 to reduce accidents at the back of traffic queues on the most congested lengths

· 200 more motorway monitoring cameras by 2004 to give faster response to breakdowns

· Tripling the number of variable message signs on national roads to 1,500 by 2003 to suggest alternative routes and avoid delays at all intersections

· Providing real-time strategic management traffic through the new national traffic control centre from 2002. 

The opening of a bypass has a dramatic effect on the traffic in a town.  How many and where have bypasses been opened since 1992?  How has road accidents incidence changed as a consequence?

Increasing the number of pedestrian facilities in locations where pedestrians want to cross.

8.4
Traffic Calming

Roads take up a significant amount of room.  Naturally roads are denser and take up a greater proportion of room in more urban areas.  In residential streets roads are not only used for carrying traffic, but are also a play area for children. 

When roads are traffic calmed pedestrians take less care when crossing and children are given greater freedom, but this does not necessarily lead to any increase in risk. 

BEHAVIOUR AT MODIFIED SITES (S203N)

This project reviewed the effectiveness and benefits of traffic calming in 20mph zones. The key findings were that accident frequency reduced by 60% and child pedestrian and child cyclist accidents were reduced by 67%. Accidents for all cyclists reduced by 29%, and overall vehicle speeds fell by an average of 9.3 mph. For each 1mph reduction in vehicle speed there was a 6.2% reduction in accidents. Traffic flows were reduced in the zones, but there was no evidence of accident migration onto the surrounding roads.

Review of Traffic Calming Schemes in 20 mph Zones TRL Report no 215 published September 1996 MONITORING OF 20 MPH ZONES (S204F)
9
The Statistical analysis of Road Accident Data

Recall from the technology section that: It has been suggested that making speed delimiters mandatory could lead to a large reduction in the number of fatal road accidents in Great Britain.
  Now, this sort of suggestion can be reasonably inferred from road accident statistics where the basis of the inference is an assumption that fatal road accidents involving excess speed would not have occurred if that specific contributing factor had not been present.  From now this is referred to as the casualty reduction potential (CRP) of a road safety measure.  CRP statistics are used to help prioritize remedial treatments and also serves as basis for calculating the effectiveness of a measure.  The examination of trends in road accident data before and after the introduction of a road safety measure or change in the road environment is often the start point for analysis.

What are the benefits and pitfalls of a typical statistical analysis of road accident data?

The number of people killed or seriously injured in road accidents fell by 2% in 1999 compared with 1998.  Child casualties also fell by 3% and all pedestrian casualties by 4%.  On the other hand, the number of cyclists killed rose by 9%.  The number of people killed or seriously injured in road accidents in 1999 in metropolitan areas was half what it was in the early 1980s. (DETR report)

Data

Motor traffic increased by 1.7% and Motorway traffic rose by 3% between 1998 and 1999. (DETR stats)

Copies of Road Travel Speeds in English Urban Areas: 1999/00 are available free of charge from TSR4, Roads Division, Zone 2/16, Great Minster House, London, SW1Y 4DR. Results from the first survey, carried out in 1993, were published in August 1994, and those from the second, carried out in 1996/97, were published in January 1998.

Feasibility study for national accident database (S224H)

The provision of personal injury road accident data (STATS19 data) for Government is an extensive exercise which involves the close co-operation of Central Government, Local Government, and Local Police forces. Local Police forces are responsible for collecting STATS19 data, and, in some cases jointly with Local Authorities, for validating and reporting data to the Department of Environment, Transport and the Regions (DETR), the Scottish Executive and the Welsh Assembly. The purpose of this study is to investigate the feasibility of devising a common database for the input and storage of data which could be used by all those involved in collection of data on road accidents. If a database could be devised which would fit into the many user environments, there would be scope for cost savings when the survey was updated in the regular quinquennial reviews.

Contractor : TRL Completion date : April 2000

This study concludes that: “More detailed information on the number and types of accidents is required so that resources can be directed most effectively.” It notes that to date, the only national data available on road accidents is Stats19. It suggests that hospital studies are useful as many injury accidents are not reported to the police and are not committed to the national Stats19 database. Hospital studies can provide a great deal of detail on injuries sustained by casualties in road accidents. The study used information collected from 16 Accident and Emergency Departments throughout GB between 1993 and 1995. The “pattern of injuries and accidents” recorded in this hospital based study were summarised and compared with data from police records.

Casualties recorded in the hospital survey were found to more severely injured than those recorded in Stats19. 

NATIONAL HOSPITAL STUDY OF ROAD ACCIDENT INJURIES (S202F)
National hospital study of road accident casualties TRL Report 272 Published 1997 

The objective of this research was: “to make use of fatal accident reports discarded by the police to produce accident causation data related to vehicle and human factors and linked to Stats19.” This project established a standard database of accident information from police fatal files which it claims will be routinely processed and analysed.

POLICE FATAL ACCIDENT REPORTS I (S216F)

A New Accident Database, based on police fatal road accident reports. TRL Report 258 Published 1996

Police fatal accident reports – phase II (S216I)

Minton R (2000) Police fatal road accident reports: phase II.

The database comprises of police fatal road accident reports and detailed information in addition to that available from the DETR national accident database, Stats19. The database contains information on causation factors, details of the vehicles involved (and the impacts they experienced), and details of occupant injuries (much of which is based on post-mortem reports). Validation routines have been developed to check the quality of the data in the database.

Police Fatal Accident Reports are at best contain:

· Pathologist post-mortem report(s), giving details of injuries, blood alcohol concentrations and causes of death.

· Photographs of vehicle(s) involved and the scene of the accident, allowing vehicle damage to be assessed and also giving a clear indication of the nature of the road at the accident site.

· Sketch plans, usually to scale, and sometimes showing pre-impact trajectories as well as post-accident locations of vehicles.

· Vehicle examiner report(s), giving details of pre-existing defects, together with an assessment of whether or not they may have contributed to the accident, and sometimes including reports from forensic experts on specific components.

· Details for reconstructing the accident from police accident investigators, including calculations of pre-impact speeds and trajectories, based on marks found on the road surface.

· The case officers’ summary of the circumstances of the accident, the events leading up to it and the damage and injuries sustained, frequently including recommendations as to whether or not any of the people involved should be prosecuted.

· Statements made by any survivors of the accident and any other relevant witnesses.

A ‘conflicts’ variable is included which describes movements of vehicles involved in an accident as seen from the air. Details of the immediate cause of the accident called the Precipitating Factor (e.g. failing to stop, loss of control, etc); and up to four Causation Factors, intended to indicate why the Precipitating Factor occurred (eg alcohol impairment, carelessness, excess speed etc).  There are also details of every person involved, whether injured or not.

TRL have compiled a database of 13,200 Police Fatal Accident Reports, covering the whole of England and Wales, for the eight years 1989 to 1996.

Police fatal road accident reports: Phase III (S224J) is in progress so perhaps TRL may let me have a look at the data.

This project analysed and interpreted accident and driver licence statistics. It is claimed that this is: “invaluable for monitoring the effects of policy changes and for developing new measures.”

STATISTICAL ANALYSIS OF ACCIDENT DATA I (S201J)

(**Get report Contractor TRL Completion date: March 1998.)

Experts/Government/Interest groups - References/Information sources

In 2001 The Department of the Environment Transport and Regions (DETR) was split into the Department of Transport Local Government and Regions (DTLR) and the Department of the Environment Food and Rural Affairs (DEFRA).  The DTLR became the government department in charge of spearheading research into all aspects of transport safety.

The Road Safety Advisory Panel chaired by Lord Whitty that began meeting in 2000 advises ministers on ways to help reduce deaths and serious injuries on British Roads.  It is made up of road user groups, road safety organisations, government departments, local authorities, police, motor manufacturers, trade unions and academics.

The Royal Society for the Prevention of Accidents

Alice Mahon MP, Chair of the Road Safety All-Party Group.

Two Government publications - ‘Road Accidents - Great Britain’ and ‘Transport Statistics - Great Britain’ are excellent reference books for national data.

Addresses

Transport Research Laboratory , Crowthorne, Berkshire, RG11 6AU

Department of Environment,Transport and the Regions, Great Minister House, 76 Marsham Street, London, SW1P 3DR

British Standards Institute, 398 Chiswick High Road, London, W4 4AL

Society of Motor Manufacturers & Traders Ltd, Forbes House, Hankin Street, London, SW1X 7DS

British Motorcyclists’ Federation, 129 Seaforth Avenue, Motspur Park, Surrey, KT3 6JU

The Brewers’ Society, 42 Portman Square, London, W1H 0BB

The Pedestrians’ Association, 126 Aldergate Street, London, EC1A 4JQ

Cyclists Touring Club, Cotterell House, 69 Meadrow, Goldalming, Surrey, GU7 3HS

The Royal Society for the Prevention of Accidents

Edgbaston Park, 353 Bristol Road, Edgbaston, Birmingham B5 7ST, UK

Questions

What data is available that records changes in the road environment in Great Britain? 

Why was Derbyshire experiencing a dramatic increase in the number of fatalities in the late 1990s?

Where are the 180 locations on busy roads around Leeds where there are supposed to be crossing patrols?  (Some crossings are often without a patrol for up to six months allegedly seriously effecting the safety of school children.)  There are 90 or so children in Leeds injured on their way to or from school each year.

About a quarter of all cyclists killed are children.  Ages 9-11 are particularly at risk. 

In the first year of driving, the accident liability of a 17 year old driver decreases by 30% due to experience.  Police data can provide information on 'causal patterns', for example, in right-turn accidents younger drivers (under 25) are less likely than drivers in other age groups to indicate, slow and stop prior to turning.  Older drivers (over 55) have trouble turning right off roads with speed limits in excess of 30 mph.  Royal Holloway and New Bedford College (RHNBC) developed a classification system for analysis of descriptions of accidents provided by drivers, making it possible to relate types of accidents to drivers with different characteristics.  For example, involvement in an accident of the 'active shunt' variety (i.e. hitting another vehicle from behind) is particularly associated with being young and male.

This research analysed accident frequencies with respect to vehicle flows and junction layout at a number of 3 and 4 arm mini-roundabouts that have substituted urban priority junctions. The analysis suggests that in general there is a lower proportion of pedestrian accidents at mini-roundabouts than at priority junctions, but a higher proportion of pedal and motor cycle accidents. A greater number of accidents involving pedal cycles were observed at mini-roundabouts. The observed mean severity of accidents at mini-roundabouts was much lower than at priority junctions. 

Accidents at Urban Mini-Roundabouts; TRL Report 281, published 1998. ACCIDENTS AT URBAN MINI-ROUNDABOUTS (S205D)

This project aimed to obtain advice on the proper and effective use of urban accident prediction models. 

FUNCTIONALITY OF ACCIDENT PREDICTION MODELS (S205R)

(**Get report Contractor: UCL. Completed date: August 1997.)

Quantifying the effect of speed on accident risk (S211Q)

This project aimed to “quantify the relationship between vehicle speeds and accident risk and to seek a better understanding of driver behaviour so that more effective safety and engineering measures can be developed and the scope for further legislation can be assessed.” The project advised that speed reductions on link roads would reduce pedestrian accidents.

Contractor: TRL

Completion date: March 1997

Developing safety measures for trial: (Phase II) (S203K)

This project aimed to evaluate innovative safety measures including road markings to assist drivers and encourage safer speeds where road hazards such as bends pose high risks. The work also included development of accident-remedial intervention levels for rural roads with a view to producing advice for highway authorities on how to determine the relative priority for the remedial treatment of particular sites and routes, based on a comparison with other similar roads. A special study of Urban Speed Management methods was commissioned to assess the effectiveness or otherwise of 20 mph speed limits without additional measures such as traffic calming. It looked at a wide range of urban speed limit enforcement measures and concluded that speed limits alone without other forms of police or physical enforcement had little effect on lowering traffic speeds or casualties.

Contractor: TRL

Completion date: 2000/01

Outputs:

(published): Count-Down Signs and Roundel Markings Trials; TRL Report 201, Published March 1997.

Trials of Rural Road Safety Engineering Measures; TRL Report 202, Published March 1997.

Urban Speed Management Methods; TRL Report 363, Published July 1998.

Injury Accidents on Rural Single Carriageway Roads, 1994-95: an analysis of STATS19 data, TRL Report 304, Published 1998.

The Development of Accident-Remedial Intervention Levels for Rural Roads: TRL Report 425, Published November 1999.

Managing approach speeds at junctions (S211X)

This project will assess the contribution of inappropriate approach speeds to accidents at urban junctions, and will develop safer junction designs, remedial treatments and junction management techniques. Following initial investigations and data collection the work is now progressing to the driver simulator and speed prediction/modelling to seek an effective method for quantifying the speed-accident relationship at junctions.

Contractor: TRL

Completion date: T2000/01

Rural speed management (S240B)

This study is to investigate further how best to manage speed on the rural, non-motorway road network and to build on outputs from current and recent trials of rural safety measures in S203K and the work on speed and the application of speed-accident results in S211Z. This will bring together existing knowledge, report and make recommendations about speed-accident relationships on rural single carriageway roads, and carry out an appraisal and development of the “self explaining” roads concept. It will also develop further the hypotheses and findings of the EU MASTER project (S211Y) applicable to rural road speed management.

The aim is to link together the understanding of speed and accident risk in a range of circumstances in order to recommend balanced rural speed management strategies combining education, enforcement and road design on a coherent basis.

Although casualties are reducing in absolute numbers, it is increasingly evident that safety improvements on rural roads are advancing less rapidly than on urban roads, and it is also clear that inappropriate and excessive speed are the major factors. This research is therefore key to rural road safety strategies.

This work will support the road safety strategy and complement the speed policy review, and the results will be developed into advice to assist LTAs, including the HA, in implementing speed management policies to achieve desired traffic speeds on rural roads.

Contractor: TRL

Completion date: March 2001

Speed limit setting and signing on rural roads (S240R)

There is a need for more consistent speed limits and signing on rural roads. Speeding is often due to the appearance of some roads giving the impression to motorists that it is safe to drive faster than the speed limit in force. Similarly on many rural roads, where the national speed limit of 60 mph applies, drivers’ perceptions of the appropriate speed do not always correspond with the speed limit, and in many cases they drive well below the limit. Under the current system, LTAs may lower the speed limit from the national limit on their roads for example on the approaches to and through villages, but this requires consultation and additional signing which may be unacceptable on grounds of visual intrusion. Alternatively a blanket reduction of the national speed limit to suggest a safer speed on minor roads and lanes could result in an inappropriately low limit on other higher class rural roads. The retention of the existing limit on these may therefore be necessary.

Accidents at junctions on one way urban roads (S205N)

This project analysed accident frequencies according to vehicle and pedestrian flows and junction layout at junctions on one way road links so that accident risk can be predicted according to various variables and measures proposed to reduce it by improved design and traffic management.

Contractor: TRL

Completion date: 1999

This project addresses the problems of accidents on high flow roads which pass through areas with competing activities.  It aims to develop and trial design methods and remedial treatments for managing traffic flows and speeds on such roads to improve safety.  Account will be taken of variations in the physical environment and associated activities, drawing on the results of current research and European practices.

Contractor: TRL Completion date: March 2000 Mixed priority routes (S204J)
(** Get report.)

Accidents in urban traffic management schemes: other junction types (S205H)

This research is to bring to application the results of accident prediction models developed in completed research projects for various urban junction types.  It will fill important gaps in network accident programs, allowing robust predictions of accident frequencies.  Delays in model development under S205N Accidents at Junctions on one way urban roads prevents completion and the project has been extended accordingly.

Contractor: TRL

Completion date: Autumn 1999

Trials of network accident models (S205P)

This will introduce Local Health Authorities (LHA) to network accident appraisal methods based on the programme of research on modelling urban accidents by junction type which is nearing completion at TRL.  The SAFENet Software developed under the TRL accident prediction modelling programme is now available following trial with some local authorities.  This project continues for a year to support the software and ensure successful launch as a tool to assist local authorities and practitioners is appraising schemes.

Contractor: TRL

Completion date: March 2000

(Get reports and ask for a copy of software and manual?)

Junction improvements for vulnerable road users (S205Q)

The aim of this project is to develop and evaluate low cost measures to improve the safety of vulnerable road users at junctions.  Three main issues will be addressed: conspicuity and awareness, speed differentials, and failure to yield priority. Work has started on implementing a range of trial schemes by local highway authorities which will be monitored during the course of the project. A second year of scheme implementation is under way, with the first phase schemes in place and being monitored. The scope of the project has been increased to accommodate the additional schemes and sites.

Contractor: Oscar Faber Completion date: October 2000

Statistical analysis of accident data I (S201J)

This project aimed to analyse and interpreted accident and driver licence statistics to provide a basis for monitoring the effects of policy changes and for developing new measures.

Contractor: TRL Completion date: March 1998

Statistical analysis of accident data II (S201S)

This project continues the provision of essential analysis and interpretation of accident and driver licence statistics which is invaluable for monitoring the effects of policy changes and for developing new measures.

Contractor: TRL Completion date: May 2001

(** Get reports)

Commission of the European Communities (2000) Communication from the Commission to the Council, the European Parliament, the Economic and Social Committee and the Committee of the Regions: Priorities in EU Road Safety; Progress Report and Ranking of Actions

One of several short/medium term priorities in road safety in the EU:

· Develop guidelines for 'Black Spot' management (places with a concentration of accidents) and the design of 'forgiving' roadsides (i.e. less likely to cause injury in the event of an accident);

Among other things the EC has looked into:

The age profile of fatalities and casualties in injury accidents of specific road user groups.

The distribution of fatalities (urban/rural) by calendar month.

The incidence of fatal accidents involving fatigue

For most actions in road safety on a European scale it is recommended to be based on statistical analysis that assumes that a number of casualties would not have occurred if a certain contributing factor (e.g. alcohol, lack of seat belt wearing, poor infrastructure) had not been present. The examination of trends in road accident data before and after the introduction of a road safety measure is taken as the usual starting point for analysis.

The casualty reduction potential of a measure is a criterion for prioritisation and also serves as basis for calculating the effectiveness of a measure. 

Stats19 under reporting

In addition to this, the under-reporting of casualty statistics obtained from Police (STATS 19) data has been acknowledged for many years. Whilst fatalities are almost certainly accurate; it is estimated that there are around three times more seriously injured casualties and twice as many slightly injured casualties attending hospital as a result of road accidents.

http://www.rospa.co.uk/rsfacts.htm

Table of Schemes (<£100,000)

	Category 
	Number of schemes
	Average cost in £
	Reduction in Accidents %
	FYRR

	Anti-skid 
	34
	8620
	57
	352

	Area traffic calming
	14
	46093
	57
	216

	Controlled crossing
	73
	15916
	31
	89

	Markings
	43
	2020
	34
	957

	Markings & signs 
	63
	2537
	41
	820

	Refuges
	65
	10387
	37
	259

	Package schemes
	97
	22099
	42
	171

	Signal improvement 
	16
	17095
	22
	155

	Speed limits
	6
	1117
	33
	1035

	Traffic calming horizontal 
	16
	22606
	46
	125

	Traffic calming vertical
	58
	23333
	65
	198

	Warning signs 
	36
	553
	46
	3491

	Speed cameras
	28
	18236
	13
	260

	Junction improvements 
	34
	18513
	44
	168

	New traffic signals
	15
	40717
	67
	153

	Mini roundabout
	18
	14769
	49
	134

	Yellow bar markings to slip roads
	
	1000
	25
	

	Yellow bar markings to roundabouts
	
	1000
	50
	

	
	
	
	
	

	
	
	
	
	


Key: FYRR - First Year Rate of Return (100% = 1 year)

http://www.rospa.co.uk/rsfacts.htm

Department of the Environment, Transport and the Regions (2000) Tomorrow’s roads: safer for everyone. The governments road safety strategy and casualty reduction targets for 2010. Department of the Environment, Transport and the Regions.

The Socio-economic Influences on the Risk of Child Involvement in Road Traffic Accidents (White D, Raeside R)

This paper reports on some research conducted using STATS19 data linked to census data via postcodes. The research, “revealed that children for the most socially excluded areas of Lothian were as much as 6 times more likely to be injured in a road traffic accident than those from the most affluent areas.” The research recognised other prominent factors from literature influencing child road accident risk including: “child development and cognition, attributes of the urban/rural landscape such as access to play area, and journey mode to school.” The research attempted to investigate why children from socially excluded backgrounds (in particular those from ethnic minorities) are more at risk. To this end interviews were conducted to “determine if there are differences in a perception of road traffic risk or differences in behavioural approaches o risk.” The analysis showed the obvious. The paper offers some advice “as to how the rate and risk of child traffic injuries can be reduced for the most vulnerable groups in the community.” The paper concludes that: “...it is apparent that the risk of child involvement in road accidents is highly class related. Also children from more disadvantaged areas tend to suffer more severe injury than their affluent counterparts. Part of the reason for this lies in greater exposure to risk relating to where they play and lack of adult supervision on trips to and from school. There may also be cognitive factors at work, in that it has been shown that children up to age nine do not have the ability to recognise dangerous situations.” The paper suggests further work including: Investigating the influence of exposure on accident and casualty rates; and comparing risk factors and casualty rates between urban and rural areas.

Muelleman R, Walker R, Edney J (1993) Motor Vehicle Deaths: A Rural Epidemic. In The Journal of Trauma: Injury, Infection, and Critical Care. Vol 35 No 5.

The paper reports research that measured the difference in accidental injury death rates in Nebraska state USA. The rates were examined for the 93 counties and for rural/urban classes of these counties. It was found that ‘rural’ counties accident death rates were higher and it was suggested that the biggest cause is motor vehicle related.

Mueller A, Rivara P, Bergman A (1988) Urban-rural Location and the Risk of Dying in a Pedestrian-vehicle Collision. In The Journal of Trauma Vol 28 No 1.

The paper reports research to measure the risk of dying after being involved in a pedestrian-vehicle collision in Washington State in the USA between 1981 and 1983. The difference between the measure between rural and urban areas was investigated using multiple logistic regression. It concluded that rural death rate was higher and more people died before getting to hospital from accidents in rural areas even after controlling for the effects of age and sex of pedestrian and speed limit on the road.

It suggested that access to emergency medical services was a key factor.

Van der Molen H (1981) Child Pedestrian’s Exposure, Accidents and Behaviour. In Accident Analysis and Prevention Vol 13 No 3 p193-224.

The paper presents a conceptual framework relating the concepts of exposure, behaviour, conflicts and accidents. It identifies some needs for the identification and selection of educational objectives and for the evaluation of educational and environmental counter-measures. It also provides an out of date review of literature on exposure, accidents, accident probability and observational studies on road crossing behaviour.

Yang C, Chiu J, Lin M, Cheng M (1997) Geographical Variations in Mortality from Motor Vehicle Crashes in Taiwan. In The Journal of Trauma: Injury, Infection, and Critical Care. Vol 43 No 1

This paper reports research that measured the difference in sex-specific standardised mortality ratios from road accidents in five different land-use categories of Taiwan’s 345 administration districts in the period 1981 to 1990. The main finding was that mortality in rural areas was higher than in all other urban areas.

Bolsdon and Lupton (1999) outline a road traffic accident database based on the Ordinance Survey Centre Alignment of Roads (OSCAR) data set. The paper considers some factors that influence road accidents and highlights some of the benefits and problems of representing those factors in a GIS.

Bolsdon D, Lupton K (1999) An object-based approach to a road network definition for an accident database. Computers, Environment and Urban Systems 23, 383-389.

Modelling

There have been numerous attempts at developing models for relating accident incidence rates with various measures of traffic flow, site characteristics and geometry, (refs).  “Models for accidents at junctions (for both aggregate accident totals and accidents disaggregated by severity, road surface condition and lighting condition) which allow for the possibility of accident risk varying over time”, are presented in Mountain et al. (1998).  The analysis was done for 6 counties for periods of between 5 and 15 years between 1980 and 1994.  The junction characteristics included were the number of arms and method of control, together with the major road carriageway type and speed limit, and the flow data comprised the total entry flows via the major and minor road approaches.  It is noted that junctions with large turning flows, high levels of pedestrian activity, high approach speeds or restricted visibility are more likely to be controlled by traffic signals or a roundabout.  Furthermore it was accepted that no firm inferences could be made about the underlying causal factors from this exercise.  However one of the conclusions was that: “The ratio of fatal and severe to slight accidents depends on the method of junction control.  The ratio of wet to dry accidents depends on the speed limit and the major road entry flow.  And, the ratio of dark to light accidents depends on the minor road entry flow.”

Investigations of road accident patterns

Jones et al. (1996) presents a “method applicable to the examination of spatial point patterns of disease, the calculation of K-functions. The technique is used to determine the degree of clustering exhibited by the residuals from a spatially referenced logit model constructed to ascertain the factors influencing the likelihood of death in a road traffic accident... The aim of the study was to investigate the importance of various factors, in particular the role of ambulance response times, in determining the likelihood of survival for each casualty involved...” The K-function is defined as: “being the expected number of further points within distance S of an arbitrary point, divided by the overall intensity of points.” The analysis involves splitting accidents into those with a fatality and those without and calculating and comparing their K-function. The K-function depends on both the density of points in a region around an arbitrary point and another counter which totals the number of points in the region within a specific distance. Estimates of the K-function should be determined for a range of values of S. Now the separate estimates produced for each of the two point patterns can be examined to see if either exhibit comparative clustering (by dividing K-function estimates to produce a measure of fatalities over non-fatalities for all distances S at each tested point). A pattern of clustering can then be depicted by plotting a map. It is claimed that significance testing can be performed using either Monte-Carlo simulation or using more systematic combinatorics. In the discussion at the it is claimed that the study to which the K-function method was applied “found an apparent localised clustering of unexpected fatalities.” This is a most strange claim and the meaning of it should be looked into. What Jones et al. (1996) have done is declare that somewhere in Norfolk there is localised clustering in a fixed time period of road accident fatalities given the clustering of non-fatal road accidents and taking into account mode of transport. Sadly there is no map to identify where in space this localised clustering. However somehow a distance of about 2km was found to be the best distance over which to look for clustering. There is a suggestion that the cause of the fatalities and clustering “may be associated with dense urban areas... (and)... the highly localised scale of the clustering...” indicates that clustering varies within urban areas. It was declared to be “beyond the objectives of this study to explain what the causes might be, however...” it is claimed that the results indicate areas worthy of further investigation. So I suppose one should assume this is Norfolk! In defence of the approach it should be possible to map the locations of the accidents calculated as being clustered thought this is only suggested and no map appeared in the paper. Probably the best thing about the approach is that the test was done at a range of scales and could be done exhaustively for every point on a grid covering the study area. Near to the end of the discussion it is declared that “K-functions, in common with many other spatial techniques, cannot detect where clusters are geographically located.” Then refers to Elliot (1989) for these more “complex” approaches and quotes from Diggle (1993) that: “We remain convinced that the K-function is the single most useful tool in the exploratory analysis of spatial point process data.” One wonders if these lot have ever read Openshaw’s work on the Geographical Analysis Machine.

Jones A.P, Langford I.H, Bentham G (1996) The Application of K-Function Analysis to the Geographical Distribution of Road Traffic Accident Outcomes in Norfolk, England. In Soc. Sci. Med. Vol. 42, No. 6, pp.879-885. 0277-9536(95)00186-7

Abdalla I M, Raeside R, Barker D and McGuigan D R D (1997) An investigation of the relationships between area social characteristics and road accident casualties, Accidents Analysis and Prevention, Vol 29, No. 5, pp583-593
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Whitelegg J (1987) A geography of road accidents. In Transactions of the Institute of British Geographers, 12, p161-176.
Steenberghen T, Dufays T (1999-2000?) 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 report presents an attempt to analyse the relationships between accident locations and land use. The analysis performed involved mapping the density of different types of accidents in Mechelen using GIS. The density maps were then used to investigate the observed impact of traffic calming in the historical centre in terms of road accident incidence. The accident data used were similar to Stats19 data available for Great Britain but were supplied by the Belgian National Institute of Statistics. Cross-tabulations of land use and road type showing the number of accidents per length of road were generated. Maps showing the density of accidents were generated. Variations in traffic volume were suggested as explaining much of the observed variation in overall accident density. 

In 1993 a new traffic scheme was implemented in the city centre of Mechelen. 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.
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