Chapter 1

Version 0.1

Introduction: National Level Statistics and Thesis Outline
 “Road traffic accidents are an important cause of death and serious injury in developed societies.  The pattern of incidence has marked spatial and temporal regularities and the geography of road accidents can inform us better about the nature of the problem and the extent to which traditional solutions may or may not reduce the level of accidents.” (Whitelegg 1986)

This Chapter is for introducing the problem approached by this work, how it has been tackled in the past, how this thesis is structured and styled, and what are the aims and objectives of this work.  Section 1.0 introduces various road safety and road accident incidence issues and describes the nature of the road accident incidence problem.  Section 1.1 explains in more detail the geography of incidence.  Section 1.2 provides some answers to the sorts of questions that continually seem to arise about this work.  The questions and the answers are designed to be complimentary and draw out in a data mining exercise designed to introduce the need for its geographical counterpart.  Section 1.3 introduces the general nature of road accident research which points to various sections of the literature reviewed in Chapter 2.  Section 1.5 charts the structure, describes the style and provides a general outline of the thesis referring to the research content and the entire context including the preceding tables of contents and appendices.  Finally, Section 1.6 details the aims and objectives.
1.0 Accidents Incidence and Safety – the Road Accident Incidence Problem 
“A road accident is the product of an unwelcome interaction between two or more moving objects, or a fixed and a moving object.  The movement itself, whether of pedestrians or motorists, will be a function of the land use system, residential patterns, population densities, street geometry, location of workplace, shopping precinct, health care centre or other traffic generators.” (Whitelegg 1986)

Road accidents, especially those that involve personal injury or death are an undeniable problem.  In the 1990’s it was estimated that 30-40% of all fatal accidents in Great Britain (GB) were road accidents.  And in one year, 1997, the cost of road accidents (including; hospital costs, damage to property and vehicles, police and insurance costs, lost output, and a notional sum for pain and suffering) was an estimated £14,814 million.
  It is widely recognised within the field of road safety and in the wider context of accident analysis in general that the number of deaths from road accidents, compared to other causes, is still very (unacceptably) high; Chin and Quek (1997), more refs...

At the start of the twentieth century motorised road vehicles were uncommon; by the end they were extremely common, especially privately owned cars in more developed countries like Great Britain (GB).  The increase in the number of road vehicles and the development of road vehicle technology has been accompanied by the development of the road network to carry more traffic and the introduction of laws to protect all road users.  These developments have happened together with an increase in the amount and variety of road traffic and the evolution of society in general.  Although there were and are many benefits of developing road and more integrated transport systems, all the associated costs should not be forgotten, particularly those of environmental degradation, death and injury.  Theoretically, more traffic travelling at faster speeds does not have to result in increased risks of accidents, injury or death, and environmental degradation, but in reality it does.  In a way whether we agree with this assertion or not depends on the timescale and the time period used to examine the matter.  There are various ways to improve the situation and move from this reality to a more desirable reality where transit it safer, faster and easier.  Almost undoubtedly, technological developments and transport safety research and the implementation of certain safety proposals are keys to achieving this.
“In 1983, 31 per cent of fatalities on UK roads and pavements were in the 15-24 age group.  In terms of years of life lost (a more useful measure of the impact of disease and disaster than a raw number), road traffic accidents are a major exterminator of unexpired years.  In 1983, 227 000 years of life were lost due to road traffic accidents (England and Wales data)... It is quite clear that road traffic accidents and fatalities are a serious epidemic in most developed societies and one which is being exported to developing countries.” (Whitelegg 1986)

Road safety education, training and publicity, better design and construction of motor vehicles and roads, and the introduction of new laws to combat specific problems have all helped check the number of fatalities and casualties resulting from Road Accidents (RAs).  Yet, despite these checks, the road accident problem is a spreading epidemic of huge proportions.
Table 1.0 below contains counts of road accident casualties in GB broken down by the severity of casualty and the casualty class yearly from 1992 to 1999.  The values were acquired by querying Stats19 data held in a postgresSQL database using the commands provided in Appendix A.  Stats19 is described in detail in Section 3. .
Table 1.0
GB Yearly Road Accident Casualties by Severity and Casualty Class for 1992-99

	
	
	Year

	c3.6 
	c3.9 
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	1992-99

	1
	1
	2018
	1807
	1780
	1826
	1869
	1931
	1869
	1880
	14980

	1
	2
	25696
	24079
	24728
	24332
	23977
	23861
	22647
	22029
	191349

	1
	3
	144731
	145914
	151748
	150296
	158367
	165524
	166391
	165587
	1248558

	total 
	      
	172445
	171800
	178256
	176454
	184213
	191316
	189907
	189496
	1453887

	2
	1
	864
	766
	746
	757
	732
	695
	646
	673
	5879

	2
	2
	10712
	9519
	10006
	9942
	9907
	9070
	8612
	8138
	75906

	2
	3
	75120
	75922
	77656
	76451
	79276
	81121
	80161
	79114
	624821

	total 
	      
	86696
	86207
	88408
	87150
	91760
	90886
	89419
	87925
	708451

	3
	1
	1347
	1241
	1124
	1038
	997
	973
	906
	870
	8496

	3
	2
	12848
	11422
	11806
	11259
	10615
	10053
	9575
	8955
	86533

	3
	3
	37417
	35465
	35765
	34786
	34838
	34575
	34405
	33063
	280314

	total 
	      
	51612
	48128
	48695
	47083
	46450
	45601
	44886
	42888
	375343

	Total
	      
	310753
	306135
	315359
	310687
	322423
	327803
	324212
	320309
	2537681


c3.6 is casualty class; (1=driver/rider, 2=passenger, 3=pedestrian) 

c3.9 is casualty severity; (1=fatal, 2=serious, 3=slight) 

Table 1.0 is encouraging as it shows a general decreasing trend for the more serious casualty incidences.  It also displays a year on year decrease in the numbers of deaths pedestrians killed, seriously injured and slightly injured.  It is perhaps slightly worrying that the statistics for 1999 show a slight reverse trend for fatal non-pedestrian casualties.

There is a compound of reasons for the statistical trends in Table 1.0.  Some important things to consider are whether there has been: a decrease in the volume of pedestrian traffic; an overall decrease in the risks that pedestrians face, both as a result of environmental improvements and as a result of improved pedestrians and other road users awareness of the risks; improvements in vehicle technology and better design and layout of roads that lessening the severity of accidents in general.  Furthermore, are the reverse trends for slight driver/rider and passenger casualties worrying or not and how can they be explained?
1.1
Geography of incidence
An examination of the geographical variation in accident and casualty incidence is arguably essential in order to attempt to reduce it in a sensible and strategic way.  The general picture offered by statistics like those displayed in Table 1.0 helps but it does not provide any clues about whether, where and when what parts of the problem are becoming localised.  National and regional statistics are really of little use unless they are aggregates of well designed local variation measures.  A comparison of incidence statistics for London and Snowdonia is unlikely to produce anything other than the obvious – that London and Snowdonia are very different geographically in many respects.  More detailed spatio-temporal breakdowns offer a much better way to map the dynamics of the problem and tackle it at the ‘small’ area level (from the size of individual junctions right through the hierarchy of the road network junction neighbourhoods).  It maybe that some parts of the road network (and its local geography) in London are comparable with some parts of the road network (and its local geography) in Snowdonia.

Examining the geography of the problem (the geographical variation in incidence) and mapping its dynamics can develop understanding about the effectiveness of mitigation actions and can be used to identify other areas where similar solutions may work.  One way to examine the geographical variation in accident, casualty and fatality incidence is to look at variability in sub-regions and search for spatial, temporal and spatio-temporal clusters.  At this stage it is appropriate to make a formal distinction between a cluster that is a class, set or grouping and the idea of a cluster as a physical concentration of something in space-time.  From now on the term cluster will refer to the later.  Another way of explaining this is provided by the following quotation:
“A cluster is a localised excess of incidence that is unusual in that there is more of some variable than might be expected... Pattern detection via the identification of clusters is a very simple and generic form of geographical analysis that has many applications in many different contexts.  The emphasis is on localised clustering or patterning because this may well contain the most useful information.” (Openshaw and Turton, 1998, http://www.ccg.leeds.ac.uk/smart/gam/gam3.html).
Now, data classifications or groupings that are derived from both: variables that depict the location in space, time or space-time (such as locational coordinates, or spatio-temporal region identifiers); and, aspatial atemporal variables that define other characteristics of a phenomena or entity, can be thought of as being somewhere in-between.  They are neither strictly aspatial or atemporal as they take some account of spatio-temporal characteristics, but they are not really taking into account the special nature of space and time (in that it is all joined up) except that which is implicit, but neither are they sophisticated enough to be regarded as cluster detection methods.  So in this work, even where spatial variables and spatial identifiers are used to develop classifications the results will not be referred to as clusters.

(How can the incidence variability of particular sets of accidents in the set of all spatio-temporal sub-regions be described, visualised, analysed and modelled?  What, where, and when are the interesting geographical clusters of road accident incidence?  These are the key questions to be addressed in this work.)
Without additional information the statistics in Table 1.0 stimulate the imagination and can be used to conceive, generate, and specify testable hypotheses about the variation in road accident risk.  The ratio of fatalities to casualties can be derived and compared between each row of the table, yet little is there that can stir the imagination about the geographical variation as there is no spatial geographical breakdown.
Arguably and anyway, sound inferences as to the reasons for the variations observable in Table 1.0 cannot be made without first attaining some estimate of the exposure (to risk) of each road user class, and breaking the measures down by accident type (of which there are a great many).  Developing ways of producing numerical estimates of different peoples (individuals and groups (spatial and aspatial)) exposure to risk of personal injury in road accidents, and using these to analyse the change in road accident rates over time is a key component of this research.  Arguably, without numerical estimates of exposure, a qualitative assessment of risks is all that is possible.  Exposure and accident rates are key concepts which are detailed in Section 2.?.  Breaking down and analysing the geographical variation in the wide variety of road accident types is perhaps key to identifying something new and exciting in this work.

To show this, let us consider some national statistics and the geographical data that might be of interest to look at.  Figure 1.0 below which reveals that in Great Britain between the start of 1992 and the end of 1999, there were 190,731 recorded personal injury road accidents involving collisions between motorcycles and cars.  In 1992 the incidence of this type of accidents was more than double that in 1998.  Figure 1.0 reveals a large reduction in this type of incidence between 1992 and 1993 and a more gradual reduction year on year thereafter.

Figure 1.0
Number of Personal Injury Road Accidents Involving Collisions Between Motorcycles (or Mopeds) and Cars
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(Source: Stats19)
Table 1.1 provides a breakdown of road accident casualty incidence for accidents involving collisions between motorcycles (and mopeds) for GB from 1992-1999.  In general the number of accidents in Stats19 data is less than both the number of vehicles involved and the number of casualties involved.  This is obvious when thought about especially when taking into account the nature of Stats19 data as detailed in Section  .  The data displayed in Figure 1.0 are not directly comparably with data displayed in Table 1.1, yet both displays are complimentary and help build a clearer picture of road accident and road casualty incidence.  

Table 1.1
Road Accident Casualty Incidence for Road Accidents Involving Collisions Between Motorcycles (or Mopeds) and Cars from 1992 to 1999
	
	Motorcycle casualty class
	Car casualty class

	Year
	fatalities
	serious
	slight
	fatalities
	Serious
	Slight

	1992
	2705
	48676
	257607
	897
	18853
	120783

	1993
	2194
	40709
	225998
	794
	16946
	108594

	1994
	2171
	39579
	223008
	784
	16657
	107207

	1995
	2032
	38282
	216513
	747
	16170
	104863

	1996
	2000
	37188
	210879
	731
	15894
	102432

	1997
	1989
	37050
	209063
	736
	15826
	101637

	1998
	1912
	36473
	205411
	685
	15634
	99903

	1999
	1753
	32781
	187108
	640
	14088
	91016


(Source: Stats19)
Table 1.1 reveals a big drop in all casualty incidence statistics from 1992 to 1993 which is in-line with the fall in the number of accidents involving collisions between motorcycles and cars.  As might be expected Table 1.1 shows that the motorcyclists fair worse in these accidents.  In 1999 there were just over twice as many slightly injured, well over twice as many seriously injured and nearly three times as many fatalities.
Table 1.2 shows the proportion and counts of cyclist and all casualty incidence broken down by severity for 1992 to 1999.  As can be seen about 5% of all people killed or in road accidents between 1992 and 1999 are cyclists.
Table 1.2
The Proportion and Counts of Cyclist and All Casualty Incidence Disaggregated by Casualty Severity for 1992 to 1999

	Year
	% Cycle casualties of all casualties
	Cycle casualty counts
	All casualty counts

	
	fatal
	Serious
	slight
	fatal
	serious
	slight
	fatal
	serious
	slight

	1992
	4.82
	7.69
	8.08
	204
	3788
	20777
	4229
	49256
	257268

	1993
	4.88
	8.02
	7.89
	186
	3611
	20290
	3814
	45020
	257301

	1994
	4.71
	8.23
	7.86
	172
	3829
	20838
	3650
	46540
	265169

	1995
	5.88
	8.22
	8.02
	213
	3745
	20978
	3621
	45533
	261533

	1996
	5.64
	8.06
	7.63
	203
	3586
	20795
	3599
	44499
	272481

	1997
	5.08
	7.93
	7.48
	183
	3409
	21044
	3599
	42984
	281220

	1998
	4.62
	7.72
	6.98
	158
	3154
	19611
	3421
	40834
	280957

	1999
	5.02
	7.68
	7.08
	172
	3004
	19664
	3423
	39122
	277764


(Source: Stats19)

It is to be expected that most of the accidents that contribute to the casualty data displayed in Table 1.2 occur in urban areas, in daylight, and involve a collision with a motor vehicle (usually a car).  A large proportion of these accidents probably occur at junctions, and a large proportion of those killed or injured are likely to be boys aged 12-15.  Many of these accidents are likely to involve cyclists turning right, emerging from driveways, and failing to give way at junctions.  There is likely to be a sickening number involving cyclists being struck from behind, or being crashed into by motor vehicles that failed to give way at junctions.  These expectations are largely my subjective opinion.  What if any evidence is there to back it up?  Arguably what is more interesting is the geographical variation, the changing pattern of clustering of these accident and casualty incidence within geographical regions and in areas that are classed as being geographically similar.  For example - What is the geographical variation in incidence at urban mini-roundabouts near schools in medium sized towns, and how might it be explained?
Referring back and examining more tables of statistics derived from Stats19: Table 1.0 reveals that a large proportion of casualties are pedestrians.  Table 1.3 goes further for pedestrians showing the percentages of pedestrian casualties to all casualties similarly to those for cyclists in Table 1.2, and gives the counts of pedestrian casualties for boys and girls aged 9 to 13 (inclusive).
Table 1.3
Pedestrian Casualty Incidence Disaggregated by Casualty Severity Percentages of All Casualties and Counts for Child Casualties Aged 11 to 12 Inclusive Disaggregated by Sex (1992 to 1999)
	
	% Pedestrian casualties (to all casualties)
	Girl aged 11-12 pedestrian casualty incidence
	Boy aged 11-12 pedestrian casualty incidence

	Year
	fatal
	serious
	slight
	fatal
	serious
	slight
	fatal
	Serious
	slight

	1992
	31.85
	26.08
	14.54
	17
	386
	1251
	16
	518
	1685

	1993
	32.54
	25.37
	13.78
	8
	316
	1213
	18
	444
	1536

	1994
	30.79
	25.37
	13.49
	12
	363
	1244
	16
	481
	1563

	1995
	28.67
	24.73
	13.30
	6
	318
	1230
	15
	504
	1578

	1996
	27.70
	23.85
	12.79
	11
	336
	1187
	12
	478
	1622

	1997
	27.04
	23.39
	12.29
	11
	301
	1250
	21
	551
	1776

	1998
	26.48
	23.45
	12.25
	10
	278
	1303
	9
	460
	1800

	1999
	25.42
	22.89
	11.90
	7
	288
	1247
	13
	420
	1714


(Source: Stats19)

The above data suggests that boys aged 11-12 inclusive are more at risk or have a higher exposure to risk of being a pedestrian casualty than same aged girls.  Table 1.4 shows some similar data again for cyclists where it can be seen that this risk or exposure is over four times higher in general for boys.  

Table 1.4
Counts of Cyclist Casualties Disaggregated by Casualty Severity and Sex for Children Aged 11 to 12 Inclusive (1992 to 1999)

	Year
	Female cyclist casualty incidence
	Male cyclist casualty incidence
	Girl aged 11-12 cyclist casualty incidence
	Boy aged 11-12 cyclist casualty incidence

	
	fatal
	serious
	slight
	fatal
	serious
	slight
	fatal
	serious
	slight
	fatal
	serious
	slight

	1992
	21
	757
	4499
	183
	3030
	16253
	1
	46
	300
	14
	201
	1221

	1993
	42
	696
	4154
	144
	2915
	16123
	2
	40
	236
	6
	185
	1106

	1994
	26
	710
	4277
	146
	3119
	16546
	3
	50
	332
	6
	216
	1190

	1995
	30
	718
	4300
	183
	3036
	16669
	1
	59
	308
	10
	223
	1190

	1996
	38
	679
	4196
	165
	2907
	16573
	2
	53
	330
	11
	213
	1206

	1997
	32
	688
	4276
	151
	2721
	16751
	2
	43
	318
	3
	182
	1210

	1998
	33
	612
	4037
	125
	2542
	15549
	3
	35
	287
	5
	149
	1092

	1999
	24
	569
	3984
	148
	2435
	15652
	1
	49
	273
	8
	168
	1156


	Year
	Girl aged 11-12 cyclist casualty incidence as a percentage of female cyclist casualty incidence
	Boys aged 11-12 cyclist casualty incidence as a percentage of male cyclist casualty incidence

	
	fatal
	serious
	slight
	fatal
	serious
	slight

	1992
	4.76
	6.08
	6.67
	7.65
	6.63
	7.51

	1993
	4.76
	5.75
	5.68
	4.17
	6.35
	6.86

	1994
	11.54
	7.04
	7.76
	4.11
	6.93
	7.19

	1995
	3.33
	8.22
	7.16
	5.46
	7.35
	7.14

	1996
	5.26
	7.81
	7.86
	6.67
	7.33
	7.28

	1997
	6.25
	6.25
	7.44
	1.99
	6.69
	7.22

	1998
	9.09
	5.72
	7.11
	4.00
	5.86
	7.02

	1999
	4.17
	8.61
	6.85
	5.41
	6.90
	7.39


(Source: Stats19)

Tables support some of the earlier assertions, however, you do not need a degree in Geographical Information Systems to come up with them.  In a way, it is obvious, like it is obvious that more deprived areas will have higher crime rates, that kids from these areas will have poorer education and achieve lower grades in tests and be generally more unhealthy and more prone to being killed in road accidents.  Again this is speculation but is it unreasonable and is it true and how can it be tested?  Now things are getting interesting and geographical but arguably what is more interesting is the geographical variation between similarly deprived areas, with similar populations and similar road layouts, and ultimately the process and methods that are needed in order to analyse and explain and reduce the geographical variation to make things more fair and better overall.

Before moving on to a general introduction of road accident research in Section 1.3 the next section provides some answers to questions that are frequently asked about road accident incidence.  These should help the reader get a feel for the detail of Stats19 data itself and are designed to stimulate readers’ imaginations.

1.3
Frequently Asked Questions

The section provides some answers to the sorts of questions that continually seem to arise about this work.  There are many different answers that can be given to the questions depending on what needs explaining.  Here the questions and the answers are designed to be complimentary and tease out some of the many and varied aspects and routes of considerations that are accounted for in road safety work and GDM.  Definitions of some of the terms used are offered in doing this, although a glossary is provided in Appendix   .

What is a personal injury road accident?

What is Geographical Data Mining?

1.3.0
What are the ‘worst’ road accidents in the Stats19 data from 1992 to 1999?
This is a difficult question.  More recently an accident at Great Heck involved a Land Rover careering off the M62 motorway and onto a train track resulting in a train crash and the deaths of several people.  The driver of the Land Rover probably fell asleep at the wheel, the railway was not well protected and there were no sensors and warning systems in place that could have informed the drivers of the trains in time about the obstacle that lay ahead on the track.  Additionally, that stretch of the M62 was dangerous for tired drivers as it was a long way from any services or rest stops.  It is a wonder whether there is evidence for clusters of such road accidents in similar locations.  Below are results of querying Stats19 data to find the ‘worst’ accidents on record for the period.  Using the location coordinates and variables that denote the roads involved these accidents have been located on Ordnance Survey (OS) maps and by studying the maps and in some cases incorporating local geographical knowledge a description of the accidents is provided.

The accident involving the most vehicles:
On Monday the 21st of December 1992 at 11:58am there was an accident on the M62 near Huddersfield involving 28 casualties (1 fatal, 9 serous), 192 vehicles (85 cars, 25 LGVs and 82 HGVs) and no pedestrians. The road surface conditions were wet or damp, the weather conditions were fog or mist, the light conditions were daylight - lights present, the speed limit was 70mph, the road type was a dual carriageway - 3+ lanes. The fatal casualty was a 73 year old male car driver who was wearing a safety belt. He was driving from east to west on the main road and was first hit from behind by another car and the combined damage was on all four sides and the roof. (accref=13MU34592)

Motorways are notoriously dangerous in poor weather, especially when they are busy.  Motorway piles ups are extremely costly, but they happen many times throughout the year even in good weather conditions.  In many cases cars are driving so close that there is little margin for error, or for something going wrong with vehicles.  Val, a barber in Leeds nearly lost his life when a king pin broke on the vehicle he was in on the motorway, unlike the vast majority of his close shaves, that one was very bloody!  Had this accident occurred when it was more busy there would most probably have been many more vehicles and casualties involved.  The development of collision avoidance technology is outlined in Section  . 
The accident involving the most casualties:

On Friday the 1st of January 1993 at 11:30am there was an accident on the A2 near Gravesend involving 80 casualties (1 fatal, 6 serious), 78 vehicles (75 cars, 1 LGV and 2 HGVs) and no pedestrians. The fatal casualty was a 27 year old female front seat car passenger who was wearing a safety belt. The car was travelling from the SE to NW and the first point of impact was into the back of another car travelling in the same direction. The driver of the car was a 24 year old male. (accref=460217210)

Another multiple pile-up involving Heavy Goods Vehicles (HGVs)!  Again the number of vehicles involved is scary.  Often though, as can be seen below, large numbers of casualties can occur when a public transport vehicle is involved.  

Accidents involving the most fatalities:

There were two accidents involving 13 fatalities, a further two involving 10, four involving 6, and thirty-four in which 5 people died.  Those involving 6 or more fatalities are described below.
On Tuesday 23rd of May 1995 at 16:15 there was an accident on the M48 south of Chepstow involving 30 casualties (13 fatal, 12 serious), a bus or coach, and no pedestrians. The road type was a Dual carriageway - 2 lanes, the speed limit was 70mph, the light conditions were daylight the weather conditions were fine, and the road surface conditions were dry. There was a carriageway hazzard - a non-vehicular non-animal. All the fatalities were passengers in the bus/coach. (accref=5295E1873)

On Thursday 18th of November 1993 at 0:20am there was an accident on the M40 near Warwick involving 16 casualties (13 fatal, 3 serious), 2 vehicles (1 minibus/motor caravan, 1 HGV) and a pedestrian.  The motorway was a Dual carriageway - 3+ lanes, the speed limit was 70mph, the light conditions were darkness -lights lit, the weather was fine with no high winds, and the road conditions were dry. The pedestrian was a 48 year old male who was stationary in the carriageway and was a serious casualty. The driver and 12 passengers in the minibus/motor caravan were fatal casualties and a further 2 were serious casualties. The minibus/motor caravan was travelling from SE to NW and ran into the back of the HGV that was travelling from the SE but was parked in the lay-by/on the hard shoulder. The minibus was driven by a 35 year old female. The driver of the HGV was a 48 year old male. (accref=239301949)
What the pedestrian was doing on the motorway is unclear.  However the M40 especially further south near Oxford has had problems with pedestrians attempting to cross it, or in some cases lunatics playing ‘chicken’.  Such problems are almost certainly localised and it would be interesting to plot on a map the location or density of all personal injury motorway accidents involving pedestrians.
On Wednesday 10th of November 1993 at 9:35am there was an accident on the M2 near Faversham and the A251 junction involving 46 casualties (10 fatal, 4 serious), 2 vehicles (1 bus or coach, 1 HGV) and no pedestrians.  The road type is a dual carriageway - 2 lanes, the speed limit was 70mph, the light conditions were daylight - no lighting, it was raining with no high winds, and the road surface was wet or damp. The bus or coach was heading west to east and skidded and overturned and left the carriageway on the nearside after hitting the crash barrier and the HGV. It was damaged on all four sides. The driver of the bus or coach was a 54 years old male. The HGV skidded was hit from behind and damaged in the rear. The driver of the HGV was a 49 years old male who had a negative breath test. The driver and 9 passengers in the bus/coach were fatal casualities. The driver of the HGV was not a casualty. (accref=460521569)
It is a wonder if this carriageway has not been upgraded to a 3 lane motorway.  There are many ways in which this accident may have come about.  I wonder if the bus/coach was attempting to overtake the HGV on an uphill and curved section.

On Wednesday 5th of July 1995 at 10:10am there was an accident on a roundabout of the A40 in Raglan South Wales involving  43 casualties (10 fatal, 21 serious) and 2 vehicles (1 bus or coach, 1 car). The road type was a Dual carriageway - 2 lanes, the speed limit was 70mph, the light conditions were daylight the weather conditions were fine, and the road surface conditions were dry. All the fatalities were passengers in the bus/coach. (accref=610079595)

On Saturday 28th of November 1992 at 20:25 there was an accident on the A14 at the junction of the B1040/A1096 near Huntingdon involving 4 cars and 6 fatal casualties. (accref=351340992)

On Saturday the 19th of June 1993 at 4:00am there was an accident on the A1 north of Alnwick near two B road junctions involving 2 cars and 6 fatal casualties. (accref=10A209593)

On Sunday the 1st of September 1996 at 2:20am there was an accident near the junction of the A361 and A359 involving 2 cars. There were 6 fatal and 3 serious casualties. (accref=5296J2914) 

On Monday the 6th of September 1993 at 9:05 there was an accident on the A58 where it divides at a mini-roundabout on a steep hill between Sowerby Bridge and Halifax. A car, a LGV and a HGV were involved and there were 6 fatal and seven slight casualties. (accref=13FD27793)  This is the same place where more recently a bus ran off the road colliding with a group of pedestrians on the pavement (Corne, personal comment).

1.3.1
What are the ‘worst’ times on the road?
This is a very difficult question that has many different aspects that can be tackled in many different ways.  This sub-section really only skims the surface and provides a synthesis of a first search for time clusters in the Stats19 data.  It is really the geographical disaggregation of this search that is really of interest.

What are the worst hours in general?
To begin to answer this question, a simple first search for hour based time clusters broken down by severity using Stats19 data was performed.  It should now be clear that there are several types of incidence that are interesting, but that perhaps the most interesting are the casualty incidence and the actual accident incidence for different selections of accidents.  For the purpose of this section the search worked on the granularity of hours from a seed point on the hour, so it looked for example from 8am to 9am and from 9am to 10am but not from 8.15am to 9.15am or 8.16am to 9.16m which is working in the granularity of minutes with a seed point on the minute.

Tables 1.5 to 1.8 in the Appendix 1 show the top 50 worst hours ordered by different columns in the data.
As can be seen from Tables 1.5 to 1.8 the 50 hours with the most accidents and most casualties tended to be in the morning, yet the most fatal accidents and the most fatal casualty hours tend to be in the evening.
Winter months appear to dominate the lists in Tables 1.5 to 1.8.  This suggests that the roads are more dangerous and the risks for road users are greater in bad weather, darkness and poor road conditions.  But which road users are more at risk, where and when?  Again the interesting patterns underlay all of this and arguably can only be further investigated by examining and attempting to understand the geographical variation, is there for example, a rural/urban or North/South difference?
There seems to be a good deal of agreement between fatal accidents and fatal casualty incidence rankings in Table 1.6.  In tables 1.7 and 1.8 the rankings are getting into small number difficulties and the patterns between the columns within and the rows between each table are harder to discern.
It is interesting that 9am Valentines Day - 14th February 1994 tops Table 1.7 and is in all other top 50 Tables except the last where it just misses out by having only 6 fatal casualties.  Is it merely a coincidence that it is a recognised date or is there more in it than that?  Is it a day when you might be late and rushing and not concentrating 100% on your journey to work?  Is it that in 1994 it was also particularly bad weather across most of Great Britain?  This finding is almost certainly news worthy, especially the day before the day if the weather forecast is bad!  Perhaps it is a shame we do not have regional data on valentine cards sales to compare!
On further thing to note is that none of the above tables show rankings in terms of serious or slight accidents and casualties.  The slight accidents and casualties can be seen to agree closely with the totals.  This is partly because they tend to contribute most to the aggregate statistics.  However, in future it maybe worth grouping fatal and serious accidents and producing ranks based on these rather than on the small numbers involved in the rankings of fatal accidents and casualties.  
Next some more consideration is given to the day of the week on which accidents occurred.

What are the ‘worst’ days of the week in general?

In general Friday is ‘worst’ in all respects shown in Table 1.9.  It is followed by Saturday, Thursday and Wednesday and Sunday is easily the ‘best’.
Table 1.9
Personal Injury Accident and Casualty Incidence for 1992 to 1999 Broken Down by Severity and Aggregated by Day of the Week (DoW) and Ordered by Fatal Accidents (fatacc)
	DoW
	 allacc 
	 fatacc 
	 seracc 
	 sliacc 
	 allcas 
	 fatcas 
	 sercas 
	 slicas 

	Friday
	391129
	8631
	94791
	287707
	391129
	9667
	142553
	861254

	Saturday
	326733
	7690
	81688
	237355
	326733
	8612
	124065
	726170

	Thursday
	351434
	7653
	84396
	259385
	351434
	8485
	126597
	782109

	Wednesday
	341126
	7250
	81934
	251942
	341126
	8014
	122807
	763262

	Tuesday
	336095
	7080
	81123
	247892
	336095
	7862
	121685
	750817

	Monday
	328876
	6988
	79142
	242746
	328876
	7752
	118753
	731689

	Sunday
	256522
	6417
	65375
	184730
	256522
	7268
	99334
	573244


(Source: Stats19)

DoW

is the day of the week
allacc

is all accident incidence

fatacc

is fatal accident incidence

seracc

is serious accident incidence

sliacc

is slight accident incidence

allcas

is all casualty incidence

fatcas

is fatal casualty incidence

sercas

is serious casualty incidence

slicas

is slight casualty incidence

So, what are the worst hours in general on a Friday?
As you might expect and Table 1.10 confirms it is Friday afternoon-evening rush hours, the worst of which is from 5pm to 6pm

Table 1.10
Personal Injury Accident and Casualty Incidence for Fridays 1992 to 1999 Broken Down by Severity and Aggregated by Hour of the Day (a8h) and Ordered by Serious Casualties (sercas)
	a8h 
	 allacc 
	 fatacc 
	 seracc 
	 sliacc 
	 allcas 
	 fatcas 
	 sercas 
	 slicas 

	17
	33171
	679
	7907
	24585
	85261
	763
	11881
	72617

	16
	33100
	632
	7701
	24767
	83087
	705
	11425
	70957

	15
	31320
	556
	7354
	23410
	79306
	620
	10995
	67691

	18
	26452
	557
	6729
	19166
	69487
	612
	10113
	58762

	8
	27992
	490
	6265
	21237
	73753
	531
	9458
	63764

	19
	22606
	524
	5715
	16367
	58525
	574
	8554
	49397

	13
	22817
	457
	5238
	17122
	58535
	517
	7755
	50263

	14
	22206
	435
	5152
	16619
	56902
	492
	7656
	48754

	12
	22071
	421
	4955
	16695
	56943
	469
	7476
	48998

	20
	17980
	445
	4620
	12915
	47673
	493
	7042
	40138

	11
	18587
	396
	4289
	13902
	48325
	438
	6567
	41320

	23
	15120
	452
	4185
	10483
	40017
	509
	6374
	33134

	9
	18192
	343
	4188
	13661
	48338
	390
	6288
	41660

	21
	14343
	404
	3786
	10153
	38164
	448
	5787
	31929

	10
	16225
	382
	3712
	12131
	42114
	426
	5593
	36095

	7
	15221
	360
	3705
	11156
	39388
	401
	5556
	33431

	22
	12566
	365
	3483
	8718
	33250
	434
	5326
	27490

	6
	5262
	169
	1399
	3694
	13721
	195
	2156
	11370

	0
	4938
	170
	1381
	3387
	12913
	196
	2038
	10679

	1
	3195
	119
	897
	2179
	8141
	134
	1330
	6677

	2
	2691
	106
	720
	1865
	6789
	118
	1111
	5560

	5
	2300
	67
	635
	1598
	5746
	86
	917
	4743

	3
	1529
	51
	435
	1043
	3823
	59
	639
	3125

	4
	1245
	51
	340
	854
	3273
	57
	516
	2700


(Source: Stats19)

a8h

is the hour of the day
allacc

is all accident incidence

fatacc

is fatal accident incidence

seracc

is serious accident incidence

sliacc

is slight accident incidence

allcas

is all casualty incidence

fatcas

is fatal casualty incidence

sercas

is serious casualty incidence

slicas

is slight casualty incidence

So, what about Saturday?

As you might expect the pattern is very different and the worst hours are around lunchtime.

Table 1.11
Personal Injury Accident and Casualty Incidence for Saturdays 1992 to 1999 Broken Down by Severity and Aggregated by Hour of the Day (a8h) and Ordered by Serious Casualties (sercas)
	a8h 
	 allacc 
	 fatacc 
	 seracc 
	 sliacc 
	 allcas 
	 fatcas 
	 sercas 
	 slicas 

	12
	25153
	472
	5761
	18920
	66498
	541
	8826
	57131

	13
	24734
	459
	5732
	18543
	65660
	499
	8754
	56407

	14
	23542
	441
	5488
	17613
	61860
	488
	8406
	52966

	17
	22374
	505
	5480
	16389
	58349
	555
	8265
	49529

	16
	21921
	504
	5411
	16006
	56659
	540
	8190
	47929

	15
	21728
	426
	5307
	15995
	56635
	484
	7890
	48261

	11
	22448
	431
	5134
	16883
	58510
	493
	7693
	50324

	18
	19563
	459
	4943
	14161
	51737
	522
	7471
	43744

	19
	17846
	395
	4533
	12918
	46672
	433
	6887
	39352

	10
	17376
	371
	4102
	12903
	46256
	411
	6216
	39629

	20
	14165
	359
	3640
	10166
	37952
	405
	5547
	32000

	23
	12947
	441
	3574
	8932
	33588
	519
	5454
	27615

	21
	11259
	311
	3042
	7906
	30196
	349
	4695
	25152

	9
	12205
	249
	2998
	8958
	32801
	274
	4650
	27877

	0
	10142
	360
	2920
	6862
	26198
	395
	4488
	21315

	22
	10170
	292
	2829
	7049
	26625
	336
	4285
	22004

	8
	8845
	207
	2243
	6395
	23515
	231
	3390
	19894

	1
	6958
	252
	2018
	4688
	17749
	278
	2998
	14473

	2
	6443
	229
	1803
	4411
	16291
	253
	2742
	13296

	7
	5704
	163
	1465
	4076
	14750
	175
	2206
	12369

	3
	3463
	121
	1046
	2296
	9411
	149
	1597
	7665

	6
	3416
	99
	951
	2366
	9175
	117
	1456
	7602

	4
	2141
	82
	641
	1418
	6009
	94
	1010
	4905

	5
	2190
	62
	627
	1501
	5751
	71
	949
	4731


(Source: Stats19)

a8h

is the hour of the day
allacc

is all accident incidence

fatacc

is fatal accident incidence

seracc

is serious accident incidence

sliacc

is slight accident incidence

allcas

is all casualty incidence

fatcas

is fatal casualty incidence

sercas

is serious casualty incidence

slicas

is slight casualty incidence

Equally we can note the following…

What are the worst weeks of the year?

What are the worst months of the year?

Not including accidents that involve this that or the other what are the above?

What proportion of accidents/fatalities occur on motorways (in bad weather)?

What proportion of non-motorway accidents (involving pedestrians) occur (Not at a junction or within 20 metres) and (where there is no crossing facility within 50 metres)?

What proportion of (non-motorway) fatal accidents involve pedestrians?

What proportion of fatal accidents in 30mph involve pedestrians?

On what type of road are pedestrians involved in the most accidents?

What proportion of accidents on motorways involve only one vehicle?

What proportion of accidents on motorways involve 3 or more vehicles and 2 or more casualties?
1.3.2
What are the ‘worst’ places on the road?

…

1.4
Road Accident Research

For many years geographically referenced data has been collected about road accident and much research work has been done aiming to improve road safety on the basis of this.  The recommendations from this research apply to three broad overlapping areas:

1. It is relevant to the targeting of educational road safety campaigns that aim to increase awareness of risks and dangers.  Campaigns tend to target specific things, areas and people at risk.  These could be sets of road users (pedestrians, cyclists, car passengers, caravan drivers, etc.), age and social groups (school children, parents, pub goers, etc.), behavioural groups (drink drivers, speeders), and so on.  The media the campaign uses to reach its audience (TV, radio, billboards, posters, newspaper adverts, etc.) and its secondary distribution also effect what are the actual targets of these campaigns.  In general, campaigns are for educating people about risks and what they can do to reduce them, for advertising changes in the law, and for directly influencing people’s thought processes aiming to modify their behaviour and opinion.  Although Whitelegg (1986) argues that: “Approaches which rely on modifying human behaviour either via propaganda or specific driving courses, or courses directed at children... seem to have limited effectiveness.”
2. It concerns the targeting of resources for remedial treatments.  These are generally more physical things that range from: engineering schemes like road straightening and upgrading, junction improvements and better signs and signalling; to traffic calming and the provision of crossing amenities and patrols.  The majority of engineering treatments serve a dual purpose aiming to improve the road layout and network so that it is safer and so that it can carry more traffic (of particular kinds) more efficiently.  Remedial treatments tend to be implemented strategically according to a plan, which is flexible, so as to respond to emergency conditions and the dynamics of environmental change.  In general this involves attempts to prioritise and tackle the most important problems directly.  There are limited resources that can be spent on upgrading and maintaining safe, fast and efficient road and integrated transport networks.  The economy is literally driven on the development and use of transport infrastructure to move commodities and people about.  Improving and maintaining high levels of accessibility is of key importance.  There is no immediate solution to the road accident problem - all roads cannot simply be closed to traffic instantly, and arguably there are no measures that can be implemented over night to reduce risks significantly across the entire network.  Realistically the only way to improve the situation and alleviate the problem is in a piecemeal fashion.  In doing this it is important to prioritise and plan what things to do and in what order.  There is a need to be proactive rather than merely reactive and deal with problems before they arise by better planning.  There is much to be gained by thinking ahead and developing tools that enable better predictions.  What is likely to arise as a consequence of this or that alteration in the road layout and geographical environment.  Much can be learned via the monitoring of remedial treatments.  What works well? Where? Under what conditions? And where else might such an improvement be gained?  Tackling these questions is a key part of the process of delivering better ways to target remedial treatments.  The appropriateness and success of any specific remedial treatment depends greatly on the nature of the local environment, its geography.  Recognising the importance of geography with respect to road safety and the future success of remedial action is crucial to the appreciation of this work.

3. It is about suggesting improvements to how existing data is collected, stored, analysed and used in road transport planning and decision making contexts that effect road safety and accident risks.  It is important to consider what data and analytical tools are available and used by road safety analysts and researchers.  Furthermore, it is important to consider what data and tools exist that may be useful but that are not routinely used, and what additional data should be collected that is not, and how this should be analysed and used to further reduce the road accident problem via strategic decision making and mitigation actions.  In terms of research it is vital that the data, tools and results of analysis become more widely available for comparison and for enriching further analysis.  Being able to collect, store and analyse increasing amounts of digital data in more automated ways develops new opportunities for approaching the road accident problem. 

1.5
Structure, Style and Outline of the Thesis

Road accident incidence patterns are complex and change all the time.  This study is about investigating incidence patterns using a geographical data mining (GDM) approach.  Such an approach involves searching for and synthesising patterns in available geographical data that can reasonably be expected to related to the problem in a causal or effectual manner.  It involves the use and evaluation of, and may even involve the development of geographical data analysis technology.  It involves considering the available and desirable data, and the available ways of analysing these data as a means for providing better information and understanding that can help reduce the problem.

The GDM approach demands: the application of a variety of geographical data analysis techniques; the visualisation of the inputs, throughputs and outputs of these analyses; an interpretation of results which feeds back into the analysis process by means of selecting what data to analyse next and in what way.

The key objective is to demonstrate the potential of a Geographical Data Mining approach to the road accident problem.  Another goal is to make reasonable recommendations as to what additional data should be collected and how it should be used to tackle the problem.  A major achievement would be to produce new and exciting results that provide a better insight into how to go about reducing the problem.  The hope is that a data based investigation of the geographical patterns related to road accident incidence will lead to a better understanding being gained about road accident risk, one that is deep enough so that suggestions can be made about how to improve road safety.  This is, in a way, the Holy Grail; the identification of interesting patterns in the data that can be related to the problem and used as a platform, a means, by which recommendations can be made in the three broad overlapping areas outlined above.  Section 1.3 below details the aims and objectives of this work.

Applying Geographical Data Mining to the problem of road accident incidence involves the collection of a considerable amount of geographical data and the application of a wide variety of tools to visualise it in novel and interesting ways.  The data that are collected and the techniques that are employed have to be described and summarised and assessed in terms of their quality.  The GDM application out of necessity will be restricted to available data (that which exists in an accessible digital format and can be acquired given the constraints of this research).  However, systems may be developed or suggested for collecting more data that provide yet more useful indicators of risk.  It will not have to be restricted to available analysis methods as new ones can be developed for this specific purpose.

It is important to consider what data exists or could be collected and what tools and techniques could be applied.  It is quite likely that key indicators of road safety risk are being lost or not collected because the police, insurance companies and government are not obliged to report all road accidents, they are only obliged to report on such accidents that involve a personal injury.  Indeed it is widely recognised in the field that the lack of consistency and the lack of recording of many accidents, especially those not involving any injury may not be reported at all (Chin and Quek 1997, other refs...).  There is good reason to believe that a detailed geographically referenced record (which specifies the date/time, spatial location, and a description (causation factors)) of all road accidents) should be collected and made available as a mandatory act.  Here I argue the need to; develop a more sophisticated computerised picture that helps identify where is dangerous, when, and under what conditions using road accident risk indicators derived from these data; in order to reduce the road accident problem by improving the targeting of road safety measures.

Supposing all the data about all road accidents (and not just those involving personal injury) were currently being collected.  These would not make it far clearer as to the danger and road accident risk on any particular stretch of road.  An even clearer communication of where and when to pay particular attention to things could probably be prepared by identifying where, when and why near misses occurred?  Public participation could be one of the best ways of gaining this data and improving safety on the roads.  Even a simple internet based map interface which encouraged people to mark on and describe a danger they witnessed might be a big step forward.  Indeed such a map based interface may capture peoples insights into where is dangerous without them having to witness a near miss.  Given a map of an area could you point out where you think is dangerous, when and under what conditions?  If so, would you use an internet based version to record details about when you witness near misses so that the data can be fed into road safety research?  Vehicle Black Box Recorders (BBR) offer another way to capture data that can be used to depict road accident risk.  BBR and broader technology issues are outlined in more detail in Section 2.2.  Data issues in general are covered in Chapter 3.

Driving motor vehicles on public road safely and efficiently is a complex task requiring alert senses and reactions.  In general, more experienced road users can make better judgements and recognise and react to potentially dangerous situations faster and more appropriately.  However, through experience road users can ‘get used’ to taking risks, they may become complacent and fail to take care and be considerate to others.  For society to collectively have good ‘road sense’, each road user should follow the rules, safety code and guidelines as set out in the Highway Code.  Each road user should appreciate and continually evaluate danger, attempt to predict and be aware of the movements and intentions of other road users, and be able to plan and implement a safe way of getting from one place to another.  However, it is unlikely that all road users will adhere to the road safety code at all times of their own accord and accidents abound until systems are in place to control the situation.

1.6
Aims and Objectives

The Key Objective is to investigate road accident incidence in Great Britain from 1992 using a geographical data mining (GDM) approach based on; Stats19 data (which is detailed in Section   ), available Ordnance Survey digital map data (outlined in Section   ), and other available geographical data (outlined in Sections       ).

{UK Census of Population; Geodemographic and lifestyle data; traffic flow data; insurance company data, OIP-RTKGPS-remotely sensed and image processed data.}
{In addition to available geographical data other auxiliary data (from news sources, insurance companies etc.) will be used to enhance and guide the content, and further geographical data captured via an interactive Internet based survey may also be integrated into the analysis.}

Review literature covering both road safety and road accident analysis, and GDM.  Provide a synthesis of specific parts of road accident incidence research.

A key aim is to highlight the potential and benefits of a GDM approach: 

· for targeting educational road safety campaigns that aim to increase awareness of the risks and dangers;

· for targeting resources for remedial treatments; and

· for suggesting how and what data can be better collected, stored, analysed and used in road transport planning and decision making contexts that effect road accident risks

Another key aim is to develop understanding of geographical variations in road accident incidence and road safety by tackling the following questions:

· What?
· Where?

· When?
A further goal is to produce some useful geographical indicators of road accident risk that can be used to, describe and identify road accident risks, and generate baseline expected measures of road accident incidence.

Next, Chapter 2 provides more detail on many of the road safety topics introduced so far and reviews much of the literature associated with the problem of road accident incidence.
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Appendix 1
In Tables 1.5 to 1.8:

accyr

is the year the incidence occurred
accmth

is the month the incidence occurred
accday

is the day of the month the incidence occurred
a8h

is the hour of the day the incidence occurred
allacc

is all accident incidence

fatacc

is fatal accident incidence

seracc

is serious accident incidence

sliacc

is slight accident incidence

allcas

is all casualty incidence

fatcas

is fatal casualty incidence

sercas

is serious casualty incidence

slicas

is slight casualty incidence

Table 1.5
50 Hours from 1992 to 1999 with The Most Total number of Personal Injury Road Accidents (order by allacc)

	accyr 
	 accmth 
	 accday 
	 a8h 
	 allacc 
	 fatacc 
	 seracc 
	 sliacc 
	 allcas 
	 fatcas 
	 sercas 
	 slicas 

	1996
	11
	21
	8
	185
	4
	39
	142
	442
	4
	51
	387

	1998
	1
	6
	8
	184
	4
	52
	128
	594
	4
	91
	499

	1994
	2
	7
	8
	183
	1
	40
	142
	497
	1
	55
	441

	1997
	1
	15
	8
	171
	1
	38
	132
	442
	1
	56
	385

	1994
	11
	9
	17
	170
	2
	45
	123
	444
	3
	72
	369

	1994
	2
	14
	9
	168
	6
	45
	117
	654
	6
	76
	572

	1998
	11
	16
	8
	165
	4
	32
	129
	376
	5
	42
	329

	1993
	9
	30
	8
	162
	2
	34
	126
	408
	2
	54
	352

	1997
	11
	10
	8
	161
	5
	37
	119
	385
	5
	51
	329

	1992
	7
	3
	16
	160
	2
	31
	127
	374
	2
	43
	329

	1996
	11
	8
	8
	159
	3
	28
	128
	380
	3
	41
	336

	1992
	7
	3
	17
	157
	4
	31
	122
	336
	4
	40
	292

	1998
	9
	30
	8
	157
	1
	38
	118
	430
	1
	56
	373

	1995
	2
	2
	8
	156
	4
	33
	119
	403
	4
	53
	346

	1994
	9
	8
	8
	155
	1
	36
	118
	486
	1
	65
	420

	1996
	11
	28
	8
	154
	3
	26
	125
	327
	3
	32
	292

	1998
	6
	8
	17
	154
	2
	34
	118
	426
	2
	50
	374

	1993
	11
	9
	17
	154
	5
	40
	109
	372
	5
	59
	308

	1992
	7
	3
	15
	154
	1
	34
	119
	383
	2
	52
	329

	1993
	12
	14
	8
	153
	3
	34
	116
	365
	4
	38
	323

	1996
	2
	26
	8
	153
	1
	32
	120
	334
	1
	44
	289

	1997
	10
	7
	8
	153
	6
	36
	111
	393
	7
	52
	334

	1999
	12
	14
	8
	152
	1
	28
	123
	287
	1
	39
	247

	1997
	4
	25
	17
	151
	1
	32
	118
	428
	1
	55
	372

	1994
	10
	20
	8
	151
	3
	42
	106
	468
	3
	57
	408

	1996
	10
	1
	8
	151
	2
	34
	115
	409
	2
	55
	352

	1997
	11
	12
	8
	149
	4
	21
	124
	325
	5
	28
	292

	1997
	1
	14
	8
	148
	4
	33
	111
	392
	4
	54
	334

	1994
	2
	8
	8
	146
	2
	35
	109
	366
	2
	49
	315

	1999
	1
	13
	8
	146
	3
	35
	108
	505
	3
	55
	447

	1996
	11
	4
	8
	145
	2
	32
	111
	400
	2
	49
	349

	1999
	11
	18
	8
	145
	2
	29
	114
	347
	2
	41
	304

	1996
	9
	25
	8
	144
	1
	30
	113
	378
	1
	41
	336

	1995
	11
	14
	17
	143
	6
	39
	98
	329
	7
	59
	263

	1994
	12
	5
	17
	142
	1
	32
	109
	327
	1
	47
	279

	1995
	11
	10
	17
	141
	3
	31
	107
	320
	3
	44
	273

	1997
	3
	4
	8
	140
	1
	43
	96
	398
	1
	60
	337

	1994
	12
	5
	16
	140
	4
	37
	99
	303
	4
	46
	253

	1992
	12
	11
	17
	139
	3
	32
	104
	338
	3
	47
	288

	1995
	1
	17
	17
	139
	4
	40
	95
	340
	4
	53
	283

	1996
	11
	11
	17
	139
	5
	37
	97
	340
	5
	52
	283

	1997
	11
	5
	8
	138
	3
	29
	106
	376
	3
	42
	331

	1999
	10
	22
	8
	138
	1
	36
	101
	368
	1
	48
	319

	1994
	2
	9
	8
	138
	1
	39
	98
	379
	1
	51
	327

	1992
	11
	17
	8
	137
	3
	30
	104
	293
	3
	40
	250

	1992
	11
	20
	17
	137
	4
	39
	94
	283
	4
	48
	231

	1999
	1
	15
	17
	136
	3
	29
	104
	408
	3
	45
	360

	1994
	12
	23
	12
	136
	6
	27
	103
	285
	9
	35
	241

	1995
	3
	3
	8
	136
	3
	37
	96
	392
	3
	62
	327

	1998
	9
	15
	8
	135
	2
	33
	100
	427
	2
	42
	383


(Source: Stats19)

Table 1.6
50 Hours from 1992 to 1999 with The Most Total number of Fatal Road Accidents (order by fatacc)

	accyr 
	 accmth 
	 accday 
	 a8h 
	 allacc 
	 fatacc 
	 seracc 
	 sliacc 
	 allcas 
	 fatcas 
	 sercas 
	 slicas 

	1993
	11
	22
	16
	86
	9
	16
	61
	181
	10
	21
	150

	1997
	2
	17
	18
	106
	9
	23
	74
	298
	9
	32
	257

	1994
	1
	27
	17
	101
	8
	21
	72
	254
	8
	31
	215

	1998
	11
	4
	17
	117
	8
	24
	85
	275
	8
	40
	227

	1992
	12
	3
	16
	102
	7
	25
	70
	204
	8
	30
	166

	1998
	11
	16
	9
	76
	7
	12
	57
	152
	9
	19
	124

	1994
	2
	1
	15
	98
	7
	18
	73
	244
	8
	29
	207

	1999
	9
	1
	15
	60
	7
	12
	41
	113
	7
	18
	88

	1994
	4
	8
	13
	86
	7
	17
	62
	220
	7
	24
	189

	1996
	1
	29
	16
	80
	7
	20
	53
	224
	7
	29
	188

	1994
	7
	6
	15
	69
	7
	16
	46
	160
	8
	21
	131

	1996
	11
	22
	18
	71
	7
	15
	49
	172
	8
	22
	142

	1994
	11
	18
	16
	98
	7
	18
	73
	226
	9
	26
	191

	1997
	2
	15
	11
	68
	7
	11
	50
	167
	8
	18
	141

	1993
	4
	2
	15
	117
	6
	37
	74
	303
	6
	50
	247

	1996
	1
	5
	17
	123
	6
	40
	77
	336
	6
	60
	270

	1992
	11
	23
	16
	96
	6
	14
	76
	167
	6
	17
	144

	1996
	1
	9
	18
	74
	6
	18
	50
	192
	9
	35
	148

	1993
	9
	20
	16
	108
	6
	29
	73
	297
	6
	44
	247

	1996
	1
	11
	18
	70
	6
	18
	46
	132
	6
	26
	100

	1993
	10
	1
	17
	97
	6
	23
	68
	251
	7
	32
	212

	1996
	1
	11
	17
	115
	6
	26
	83
	288
	8
	45
	235

	1992
	12
	10
	16
	93
	6
	23
	64
	207
	7
	30
	170

	1996
	2
	2
	17
	104
	6
	27
	71
	277
	6
	39
	232

	1993
	11
	1
	15
	67
	6
	18
	43
	165
	7
	24
	134

	1996
	2
	23
	23
	49
	6
	15
	28
	140
	6
	28
	106

	1993
	12
	15
	18
	70
	6
	20
	44
	150
	6
	30
	114

	1994
	12
	23
	12
	136
	6
	27
	103
	285
	9
	35
	241

	1993
	12
	16
	16
	78
	6
	21
	51
	166
	7
	29
	130

	1996
	6
	7
	11
	52
	6
	9
	37
	133
	7
	14
	112

	1994
	1
	19
	8
	118
	6
	26
	86
	320
	6
	36
	278

	1995
	6
	17
	18
	90
	6
	30
	54
	299
	7
	39
	253

	1994
	2
	1
	16
	80
	6
	17
	57
	206
	6
	22
	178

	1995
	2
	3
	17
	103
	6
	29
	68
	288
	6
	42
	240

	1994
	2
	3
	7
	79
	6
	20
	53
	218
	6
	36
	176

	1996
	7
	10
	17
	94
	6
	21
	67
	220
	8
	30
	182

	1994
	2
	11
	15
	81
	6
	23
	52
	196
	8
	27
	161

	1996
	8
	15
	14
	60
	6
	12
	42
	169
	6
	21
	142

	1994
	2
	14
	9
	168
	6
	45
	117
	654
	6
	76
	572

	1997
	1
	2
	13
	52
	6
	10
	36
	146
	6
	16
	124

	1994
	4
	12
	20
	32
	6
	10
	16
	92
	6
	21
	65

	1997
	1
	15
	17
	91
	6
	21
	64
	221
	6
	30
	185

	1994
	9
	7
	15
	86
	6
	18
	62
	234
	7
	26
	201

	1997
	5
	9
	17
	118
	6
	30
	82
	371
	7
	52
	312

	1994
	12
	2
	16
	109
	6
	20
	83
	257
	6
	34
	217

	1997
	5
	2
	18
	71
	6
	16
	49
	195
	6
	28
	161

	1994
	12
	9
	18
	89
	6
	24
	59
	196
	6
	32
	158

	1997
	8
	15
	19
	55
	6
	17
	32
	141
	6
	21
	114

	1994
	12
	10
	17
	79
	6
	23
	50
	192
	7
	33
	152

	1997
	2
	10
	9
	64
	6
	11
	47
	175
	6
	18
	151


(Source: Stats19)

Table 1.7
50 Hours from 1992 to 1999 with The Most Casualties from Personal Injury Road Accidents (order by allcas)

	accyr 
	 accmth 
	 accday 
	 a8h 
	 allacc 
	 fatacc 
	 seracc 
	 sliacc 
	 allcas 
	 fatcas 
	 sercas 
	 slicas 

	1994
	2
	14
	9
	168
	6
	45
	117
	654
	6
	76
	572

	1998
	1
	6
	8
	184
	4
	52
	128
	594
	4
	91
	499

	1999
	1
	13
	8
	146
	3
	35
	108
	505
	3
	55
	447

	1994
	2
	7
	8
	183
	1
	40
	142
	497
	1
	55
	441

	1994
	9
	8
	8
	155
	1
	36
	118
	486
	1
	65
	420

	1994
	10
	20
	8
	151
	3
	42
	106
	468
	3
	57
	408

	1994
	11
	9
	17
	170
	2
	45
	123
	444
	3
	72
	369

	1997
	1
	15
	8
	171
	1
	38
	132
	442
	1
	56
	385

	1996
	11
	21
	8
	185
	4
	39
	142
	442
	4
	51
	387

	1998
	9
	30
	8
	157
	1
	38
	118
	430
	1
	56
	373

	1997
	4
	25
	17
	151
	1
	32
	118
	428
	1
	55
	372

	1998
	9
	15
	8
	135
	2
	33
	100
	427
	2
	42
	383

	1998
	6
	8
	17
	154
	2
	34
	118
	426
	2
	50
	374

	1995
	6
	3
	13
	119
	5
	33
	81
	422
	5
	60
	357

	1998
	9
	2
	17
	133
	4
	37
	92
	418
	5
	61
	352

	1996
	10
	1
	8
	151
	2
	34
	115
	409
	2
	55
	352

	1993
	9
	30
	8
	162
	2
	34
	126
	408
	2
	54
	352

	1999
	1
	15
	17
	136
	3
	29
	104
	408
	3
	45
	360

	1995
	2
	2
	8
	156
	4
	33
	119
	403
	4
	53
	346

	1996
	11
	4
	8
	145
	2
	32
	111
	400
	2
	49
	349

	1997
	3
	4
	8
	140
	1
	43
	96
	398
	1
	60
	337

	1995
	3
	8
	8
	124
	2
	34
	88
	394
	2
	49
	343

	1997
	10
	8
	8
	131
	3
	29
	99
	394
	3
	40
	351

	1997
	10
	7
	8
	153
	6
	36
	111
	393
	7
	52
	334

	1995
	3
	3
	8
	136
	3
	37
	96
	392
	3
	62
	327

	1997
	1
	14
	8
	148
	4
	33
	111
	392
	4
	54
	334

	1996
	10
	2
	8
	128
	1
	33
	94
	389
	1
	53
	335

	1996
	2
	20
	8
	100
	1
	25
	74
	388
	1
	31
	356

	1997
	2
	3
	8
	134
	4
	35
	95
	386
	6
	55
	325

	1993
	10
	7
	8
	118
	2
	21
	95
	386
	2
	31
	353

	1997
	11
	10
	8
	161
	5
	37
	119
	385
	5
	51
	329

	1996
	10
	4
	16
	127
	2
	37
	88
	385
	2
	49
	334

	1995
	10
	5
	8
	127
	1
	31
	95
	384
	1
	46
	337

	1992
	7
	3
	15
	154
	1
	34
	119
	383
	2
	52
	329

	1994
	11
	10
	8
	128
	2
	29
	97
	380
	2
	44
	334

	1996
	11
	8
	8
	159
	3
	28
	128
	380
	3
	41
	336

	1994
	2
	9
	8
	138
	1
	39
	98
	379
	1
	51
	327

	1994
	1
	21
	17
	122
	3
	34
	85
	379
	3
	53
	323

	1996
	9
	25
	8
	144
	1
	30
	113
	378
	1
	41
	336

	1998
	6
	8
	16
	133
	3
	30
	100
	378
	5
	53
	320

	1997
	11
	5
	8
	138
	3
	29
	106
	376
	3
	42
	331

	1998
	11
	16
	8
	165
	4
	32
	129
	376
	5
	42
	329

	1997
	6
	19
	8
	113
	4
	27
	82
	375
	5
	41
	329

	1992
	7
	3
	16
	160
	2
	31
	127
	374
	2
	43
	329

	1998
	1
	6
	7
	129
	5
	35
	89
	374
	5
	49
	320

	1998
	11
	12
	8
	118
	5
	21
	92
	373
	5
	40
	328

	1994
	11
	16
	8
	127
	2
	34
	91
	373
	2
	62
	309

	1993
	11
	9
	17
	154
	5
	40
	109
	372
	5
	59
	308

	1998
	3
	4
	8
	130
	1
	27
	102
	371
	1
	39
	331

	1997
	5
	9
	17
	118
	6
	30
	82
	371
	7
	52
	312


(Source: Stats19)

Table 1.8
50 Hours from 1992 to 1999 with The Most Fatal Casualties from Personal Injury Road Accidents (order by fatcas)

	accyr 
	 accmth 
	 accday 
	 a8h 
	 allacc 
	 fatacc 
	 seracc 
	 sliacc 
	 allcas 
	 fatcas 
	 sercas 
	 slicas 

	1995
	5
	23
	16
	65
	3
	17
	45
	168
	16
	33
	119

	1993
	11
	18
	0
	9
	1
	1
	7
	38
	13
	3
	22

	1995
	7
	5
	10
	33
	4
	8
	21
	107
	13
	30
	64

	1993
	11
	10
	9
	89
	1
	21
	67
	269
	10
	34
	225

	1996
	9
	23
	15
	82
	5
	29
	48
	272
	10
	41
	221

	1993
	11
	22
	16
	86
	9
	16
	61
	181
	10
	21
	150

	1994
	2
	4
	21
	32
	5
	11
	16
	93
	10
	18
	65

	1992
	8
	30
	15
	64
	6
	20
	38
	199
	9
	40
	150

	1996
	1
	9
	18
	74
	6
	18
	50
	192
	9
	35
	148

	1998
	5
	31
	13
	51
	2
	11
	38
	143
	9
	21
	113

	1996
	2
	3
	14
	73
	5
	19
	49
	180
	9
	26
	145

	1998
	11
	16
	9
	76
	7
	12
	57
	152
	9
	19
	124

	1994
	12
	23
	12
	136
	6
	27
	103
	285
	9
	35
	241

	1996
	11
	6
	7
	69
	5
	15
	49
	203
	9
	30
	164

	1994
	11
	18
	16
	98
	7
	18
	73
	226
	9
	26
	191

	1997
	2
	17
	18
	106
	9
	23
	74
	298
	9
	32
	257

	1992
	7
	14
	20
	52
	3
	11
	38
	127
	8
	16
	103

	1995
	3
	9
	8
	131
	4
	31
	96
	354
	8
	48
	298

	1998
	11
	4
	17
	117
	8
	24
	85
	275
	8
	40
	227

	1995
	12
	19
	10
	43
	4
	12
	27
	81
	8
	16
	57

	1998
	1
	15
	18
	66
	5
	17
	44
	167
	8
	23
	136

	1996
	1
	11
	17
	115
	6
	26
	83
	288
	8
	45
	235

	1998
	4
	3
	8
	98
	4
	22
	72
	231
	8
	32
	191

	1996
	7
	10
	17
	94
	6
	21
	67
	220
	8
	30
	182

	1992
	11
	28
	20
	33
	3
	8
	22
	54
	8
	9
	37

	1996
	11
	22
	18
	71
	7
	15
	49
	172
	8
	22
	142

	1992
	12
	3
	16
	102
	7
	25
	70
	204
	8
	30
	166

	1997
	2
	15
	11
	68
	7
	11
	50
	167
	8
	18
	141

	1993
	6
	10
	12
	47
	3
	8
	36
	145
	8
	9
	128

	1997
	2
	28
	17
	57
	5
	14
	38
	150
	8
	23
	119

	1993
	7
	25
	18
	59
	4
	14
	41
	193
	8
	25
	160

	1997
	3
	7
	17
	45
	5
	16
	24
	123
	8
	21
	94

	1993
	11
	27
	17
	75
	5
	20
	50
	202
	8
	31
	163

	1999
	11
	12
	17
	71
	4
	9
	58
	135
	8
	13
	114

	1993
	1
	15
	17
	94
	5
	25
	64
	234
	8
	46
	180

	1994
	1
	4
	17
	75
	5
	18
	52
	189
	8
	23
	158

	1994
	1
	27
	17
	101
	8
	21
	72
	254
	8
	31
	215

	1994
	2
	1
	15
	98
	7
	18
	73
	244
	8
	29
	207

	1994
	2
	11
	15
	81
	6
	23
	52
	196
	8
	27
	161

	1994
	7
	6
	15
	69
	7
	16
	46
	160
	8
	21
	131

	1992
	11
	13
	7
	67
	4
	16
	47
	145
	8
	20
	117

	1998
	4
	23
	14
	68
	5
	14
	49
	147
	7
	18
	122

	1993
	5
	31
	13
	43
	5
	10
	28
	92
	7
	12
	73

	1998
	6
	11
	15
	92
	6
	23
	63
	248
	7
	39
	202

	1992
	12
	4
	18
	82
	3
	21
	58
	163
	7
	26
	130

	1998
	6
	12
	17
	93
	6
	26
	61
	196
	7
	36
	153

	1993
	6
	18
	23
	37
	3
	12
	22
	102
	7
	21
	74

	1998
	6
	24
	18
	82
	4
	25
	53
	249
	7
	32
	210

	1993
	6
	19
	4
	7
	2
	1
	4
	19
	7
	2
	10

	1997
	10
	7
	8
	153
	6
	36
	111
	393
	7
	52
	334


(Source: Stats19)

� (source: http://www.rospa.co.uk/rsfacts.htm)








