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EXECUTIVE SUMMARY 
 
TRL have been commissioned by the Highways Agency (research contract N601) to 
disaggregate the congestion estimated from Trafficmaster sensor data (which registers speeds 
below 30 mph) into three causes: 
 

1 Recurrent congestion due to sheer weight of traffic; 
2 Congestion due to roadworks; 
3 Congestion due to incidents. 

 
The disaggregation of congestion was first considered by TRL in Highways Agency Contract 
N505 "Causes of congestion". The estimates of the percentages due to recurrent, roadworks 
and incident congestion in 1996/97 were 60%, 15% and 25% respectively. The method 
described in this report is a development of this largely manual method. 

The report describes the methodology for disaggregating congestion. The method of 
identifying recurrent congestion was developed after an analysis of congestion at many 
locations on the Trafficmaster network. Computer software was written to identify periods of 
regular congestion occurring in three out of five weeks at the same location at the same time 
on a particular day of the week. This congestion was defined as recurrent. Congestion during 
roadworks was identified using the Highways Agency's National Lane Closure Bulletin. 
Congestion due to roadworks was estimated by comparing congestion at a particular location 
during roadworks with congestion in the same week of the previous year. Congestion not 
identified as recurrent or due to roadworks was assumed to be due to incidents. 
 
The results of applying the method to Trafficmaster congestion data from April 1995 to 
March 1999 are shown in the chart at the end of this summary. In 1998/99 it was estimated 
that the percentage of congestion for the Trafficmaster network which was recurrent, due to 
roadworks and due to incidents was 66%, 10% and 24% respectively. The accuracy of the 
estimates depends on the success of the method in identifying the causes of congestion. Any 
method is necessarily an estimate. Even if the location of all incidents, exact details of all 
roadworks and other predictable and unpredictable events were known it would not be 
possible to determine if the congestion was caused by the event. The congestion may have 
been at the same time and location as the event but it is impossible to know if there would 
have been congestion had the event not taken place. 
 
The following conclusions are reached: 
 

1 The estimated percentage of recurrent congestion increased from about 54% in 
1995/96 to 66% in 1998/99. This estimate is considered to be robust. Although it 
includes the additional congestion due to incidents which occur during regular 
congestion, some congestion due to sheer weight of traffic which is not regular is 
excluded. The results are supported by earlier work that showed a rise in recurrent 
congestion from 60% in October 1995 to 65% in April 1997. 

 
2 The estimated percentage of congestion due to roadworks approximately halved 

from about 20% in 1995/96 to 10% in 1998/99. In early 1999 only 5% of 
congestion was due to roadworks. The figures may be an underestimate because 
they rely on the accuracy of the lane closure bulletin. However, they are broadly 
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supported by earlier work which showed a decline in congestion due to 
roadworks from 17% of the total in October 1995 to 10% of the total in April 
1997. 

 
3 The percentage of congestion due to incidents is the least robust of the estimates 

and should only be used as a global figure because it is calculated as the 
remainder of congestion after the amount explicitly estimated as being recurrent 
or due to roadworks has been removed. The under-estimation due to the inability 
to identify congestion due to incidents during regular congestion may be balanced 
by an over-estimation due to irregular congestion caused by sheer weight of 
traffic, being indistinguishable from incidents. Hence, while it is not appropriate 
to use the disaggregation method to estimate the proportion of congestion due to 
incidents at a local level, the figure for all roads (about 24% of the total) is 
considered to be robust.  

 
Estimated percentage of recurrent congestion and congestion 

 due to roadworks and incidents (1995/96 to 1998/99)1

1The network analysed consisted of the motorway and all purpose trunk roads covered by the Trafficmaster  
network 

54%

66%

10%

24%

21%

25%

14%

23%

63%

24%

9%

67%

1995/96 1996/97 1997/98 1998/99
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THE ESTIMATION OF RECURRENT CONGESTION AND 
CONGESTION DUE TO ROADWORKS AND INCIDENTS: 1995/96 TO 
1998/99 
 
1. INTRODUCTION 
 
1.1 TRL have been commissioned by the Highways Agency (research contract N601) to 

disaggregate the congestion estimated from Trafficmaster sensor data into three 
causes: 

 
1 Recurrent congestion due to sheer weight of traffic; 
2 Congestion due to roadworks; 
3 Congestion due to incidents. 

 
Congestion is defined as average speeds below 30 mph. Trafficmaster sensor records 
contain information on three-minute periods of congestion. The Trafficmaster network 
covers most of the English motorways and over 1000 kilometres of dual carriageway 
trunk road. The infrared sensors are on average 2 miles apart. 

 
1.2 The disaggregation of congestion was first considered by TRL in Highways Agency 

Contract N505 "The causes of congestion". The final report of this project (Still et al, 
1997) contains an estimate of the proportion of congestion which was recurrent and 
due to sheer weight of traffic (60%); the proportion due to roadworks (15%) and the 
proportion due to incidents (25%). These figures were estimated from four months of 
Trafficmaster data (June and October, 1996 and 1997). The method described in this 
report is a development of the method used in this earlier study, which was largely a 
manual operation. 

 
1.3 The proposed method for disaggregating congestion was described in an earlier 

methodology report (Frith, 1998). The current report describes the disaggregation 
process actually used. This differs in minor details from the process described in the 
earlier report. The computer software used for the disaggregation process is described 
in detail in this report. The report also contains the results of applying the method to 
Trafficmaster data for the period April 1995 to March 1999.  

 
1.4 Recurrent congestion is regular congestion that occurs at a particular location due to 

sheer weight of traffic. Often this regular congestion does not occur at precisely the 
same time on a particular day in each week of the year. There are locations where 
congestion occurs regularly for only a few weeks of the year, for example in holiday 
periods. At some locations regular congestion lasts longer or starts earlier in certain 
weeks. The extent of the congestion also varies. The method of identifying recurrent 
congestion needs to take account of these factors. Hence, a three minute period of 
congestion recorded by a Trafficmaster sensor is identified as recurrent if either: 

 
1 Congestion occurred in the same 15-minute period on the same day of the week 

in three out of five consecutive weeks; or 
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2 Congestion at an adjacent sensor (either upstream or downstream) has been 
identified as recurrent in the same 15-minute time period; or 

 
3 Congestion in the 15-minute period before or after the time period has been 

identified as recurrent. 
 
A 15-minute time period was chosen because recurrent congestion does not 
necessarily occur in every 3-minute period, particularly if speeds are close to 30 mph.  
 

1.5 Congestion during roadworks was identified using the Highways Agency's National 
Lane Closure Bulletin (Highways Agency, 1995 to 1999). The most severe congestion 
during roadworks often occurs upstream. Hence congestion during roadworks is 
defined as any congestion occurring on the section of road directly affected by the 
roadworks and congestion upstream. However, the congestion that occurs during 
roadworks cannot be wholly attributed to the roadworks. Congestion due to roadworks 
is defined as the additional congestion at a sensor location during roadworks compared 
with the same week of the year before the roadworks started.  The remaining 
congestion not identified as recurrent or due to roadworks was assumed to be due to 
incidents. The implications of the definitions of the three types of congestion are 
discussed later in the report. 

 
1.6 The methodology used for the disaggregation is outlined in Section 2 of the report. 

Computer software was developed to implement the process. The Trafficmaster data 
that is used for all the analyses at TRL, the "SPE" files, was first entered into an 
ACCESS database. One database was constructed for each calendar year between 
April 1995 and March 1999. Each record on the database detailed a three-minute 
period of congestion (below 30 mph) for a single Trafficmaster sensor. Software was 
written to identify which of these records related to periods of recurrent congestion. 
The periods when the congestion occurred during roadworks were identified using 
information from the Lane Closure Bulletin. Software was written to identify sensor 
records that were records of congestion occurring during roadworks. The remaining 
records were assumed to relate to incidents. In order to estimate congestion due to 
roadworks, congestion during roadworks was compared with that occurring in the 
same week of the year before the roadworks started.  Three “master” files of 
congestion (for recurrent, roadworks and incidents) were created. These contained a 
summary of congestion for each sensor in each week of the year. These files were 
used with standard analysis software to produce disaggregated congestion figures for 
April 1995 to March 1999. 

 
1.7 Sections 3, 4 and 5 of the report contain details of the software used for the 

disaggregation process. Section 6 contains the results of the use of the method data to 
estimate recurrent, roadworks and incident congestion between April 1995 and March 
1999.  

 
1.8 The accuracy of the disaggregated congestion figures depends on the success of the 

method in identifying all the recurrent congestion due to sheer weight of traffic and all 
the congestion due to roadworks. This is discussed in Section 7 of the report. The 
report's conclusions are in Section 8. 
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2. METHODOLOGY 
 
2.1 The purpose of the disaggregation process is to use the Trafficmaster congestion data 

to create three standard master files of congestion for each Trafficmaster sensor in 
each week of the year for recurrent, roadworks and incident congestion. These can 
then be used with standard analysis software. A master file consists of a matrix with 
one row for each sensor and carriageway and one column for each week. The cells 
contain a count of the number of Trafficmaster records for each sensor in one week. 
Each record refers to a three-minute period of congestion. An outline of the process of 
creating the three master files is shown in the flow chart in Figure 1. Each coloured 
text box in the flow chart refers to a section of the report where more details are given. 

 
2.2 The ROADWORKS program has three input files: the roadworks file with the location 

and dates of roadworks; the sensor file which defines the location of each 
Trafficmaster sensor; and the junction file which defines the location of the junctions 
on the Trafficmaster network. The output is a database containing a list of the dates 
the sensor locations were affected by roadworks. More details are given in Section 3. 

 
2.3 The program MAIN determines whether the Trafficmaster sensor record, stored in the 

"SPE" database relates to recurrent congestion or is affected by roadworks. If not, then 
the congestion is identified as being due to an incident. There are seven stages to this 
process in which a code R (recurrent), W (roadworks) or I (incidents) is recorded in a 
newly created “congestion” field  of the "SPE" database record. Section 4 contains the 
details.  

 
2.4 The final stage in producing the master files of recurrent, roadworks and incident 

congestion is in fact in two stages. In the first stage three intermediate master files (for 
recurrent, roadworks and incident congestion) are produced for each year, 1995 to 
1999 using program INTERM. Each of the three master files contains a weekly 
summary of congestion for records with congestion field R, W and I. The intermediate 
master files are edited to produce the final master files, by comparing the total 
amounts of congestion in the roadworks intermediate master file with the congestion 
level for the same sensor in the same week of the year before the roadworks started. If 
the roadworks started before April 1995 then the first year after the end of the 
roadworks was used. Only the additional congestion is included in the roadworks 
master file. The process is described in detail in Section 5. 
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Figure 1 Outline of disaggregation process 

Database of sensors affected by 
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(see Table 4) 
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(Details in Section 4) 
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SPE data 
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SPE data 
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(Details in Section 5) 
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(see Table 3) 
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3. ROADWORKS PROGRAM 
 
3.1 The three input files used by the ROADWORKS program are as follows: 
 

1 Roadworks file:  data compiled from the Lane Closure Bulletin; 
2 Sensor file: data giving the location (kilometre marker post)  of each 

Trafficmaster sensor; 
3 Junction file: data giving the location of junctions (kilometre marker posts of exit 

slip roads) on the Trafficmaster network. 
 
3.2 Samples of parts of these files are shown in Tables 1, 2 and 3. 
 

Table 1  Sample of roadworks file 
 

Road Label begin End 
M1 J5TOJ6 27/10/97 22/12/97
M1 J5TOJ6 02/02/98 06/02/98
M1 J6TOJ6A 02/02/98 06/02/98
M1 J6ATOJ7 02/02/98 06/02/98
M1 J7TOJ8 02/02/98 06/02/98
M1 J6TOJ6A 22/05/95 11/08/95
M1 J6ATOJ7 22/05/95 11/08/95

Table 2  Sample of sensor file 
 

Sensor Road Label km 
1 M25 J21ATOJ22 128.5
2 M25 J21ATOJ22 130.4
3 M25 J21ATOJ22 132.8
4 M25 J22TOJ23 134.2
5 M25 J22TOJ23 137.9
6 M25 J24TOJ25 142.9

Table 3 Sample of junction file 
 

Road Label km1 km2 
A1 J40TOJ41 286.1 293.6
A1 J50TOJ51 377.9 379.9
A1 J49TOJ50 373.4 377.9
A1 J48TOJ49 369.3 373.4
A1 J47TOJ48 361.6 369.3
A1 J46TOJ47 345.2 361.6
A1 J45TOJ46 341.3 345.2

3.3 Two sets of the roadworks and junction files were produced: one for the primary 
direction on the road network (increasing junction numbers) and one for the secondary 
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direction (decreasing junction numbers).  The ROADWORKS program first created a 
file of the sensors on each junction to junction link and the first sensor upstream of the 
link. This list was different for the primary and secondary directions. The list was 
combined with the sensor file to produce a database of sensors that would be affected 
by roadworks on the links. A sample is given in Table 4.  

 
Table 4 Sample of output database of sensors affected by roadworks 

 
Road Label Begin End Sensor 

1
Sensor

2
Sensor

3

A1 J46TOJ47 11/10/98 15/11/98 1052 1051 1050
A1 J41TOJ42 23/11/98 12/12/98 1045 1105
A1 J40TOJ41 20/06/95 06/08/95 1044 1043 1042
A1(M) J9TOJ10 27/04/98 14/06/98 166 165
A1(M) J9TOJ10 01/08/97 31/10/97 166 165
A1(M) J9TOJ10 02/07/98 07/07/98 166 165
A1(M) J9TOJ10 12/07/98 26/07/98 166 165
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4. PROGRAM MAIN 
 
4.1 The program MAIN identifies both recurrent congestion and congestion affected by 

roadworks. The input data for the program are as follows: 
 

1 The  "SPE" congestion database; 
2 The database of sensors affected by roadworks. 

 
4.2 A sample of the "SPE" database is shown in Table 5. The second set of data was 

produced by the ROADWORKS program as described in Section 3 (see Table 4). The 
flow chart in Figure 2 shows the stages in program MAIN. The output is a database 
identical to the “SPE” database except for an additional congestion field containing a 
code “R” (recurrent), “W” (roadworks) or “I” (incident). More details of the process 
summarised in Figure 2 are given in the following paragraphs.  

4.3 The program MAIN has seven stages. In the first stage a new “congestion field” is 
added to each record of the database and  the code “I” entered. In stages 2 to 4 this 
code will be changed to “R” if the record is identified as recurrent congestion and in 
stages 5 to 7 the code will changed to “W” if the record is identified as being affected 
by roadworks. 

 
4.4 Stages 2 to 4 implement the definition of recurrent congestion given in Section 1 of 

this report. Recurrent congestion is defined as congestion recorded by a Trafficmaster 
sensor if either: 

 
1 Congestion occurred in the same 15-minute period on the same day of the week 

in three out of five consecutive weeks; or 
 
2 Congestion at an adjacent sensor (either upstream or downstream has been 

identified as recurrent in the same 15-minute time period; or 
 

3 Congestion in the 15-minute period before or after the time period has been 
identified as recurrent. 

 
Details of stages 2 to 4, which correspond to the three points in the above list, are 
given in the following paragraphs. 
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Table 5 Sample of ".SPE" database

Year Week Date of
monday

Sensor Road Kilometre
marker

post

Sensor
before

Sensor
after

Direction Day of
week

Speed
(mph)

Time3min2 Time15min3

1995 15 03/04/95 340 M6 181.7 339 341 W 5 23 882 58
1995 15 03/04/95 344 M6 191.9 343 345 W 5 21 891 59
1995 15 03/04/95 344 M6 191.9 343 345 W 5 21 870 58
1995 15 03/04/95 338 M6 176.2 337 339 W 5 20 873 58
1995 15 03/04/95 341 M6 184.6 340 342 W 5 14 873 58
1995 15 03/04/95 342 M6 188.1 341 343 W 5 26 873 58
1995 15 03/04/95 344 M6 191.9 343 345 W 5 21 873 58
1995 15 03/04/95 338 M6 176.2 337 339 W 5 20 876 58
1995 15 03/04/95 341 M6 184.6 340 342 W 5 14 876 58
1995 15 03/04/95 342 M6 188.1 341 343 W 5 26 876 58
1995 15 03/04/95 341 M6 184.6 340 342 W 5 29 879 58
1995 15 03/04/95 338 M6 176.2 337 339 W 5 20 870 58
1995 15 03/04/95 337 M6 172.9 336 338 W 5 22 882 58
1995 15 03/04/95 344 M6 191.9 343 345 W 5 29 867 57
1995 15 03/04/95 341 M6 184.6 340 342 W 5 29 882 58
1995 15 03/04/95 344 M6 191.9 343 345 W 5 25 882 58
1995 15 03/04/95 337 M6 172.9 336 338 W 5 22 885 59
1995 15 03/04/95 340 M6 181.7 339 341 W 5 17 885 59
1995 15 03/04/95 343 M6 190.3 342 344 W 5 29 885 59
1995 15 03/04/95 344 M6 191.9 343 345 W 5 27 885 59

2 The time between 00:03 and 24:00 in three minute units - range between 1 and 1440
3 The time between 00:15 and 24:00 in 15-minute units - range between 1 and 96
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4.5 Stage 2  
The database was first sorted into an order that placed the records that required 
comparison adjacent to each other. Since congestion for individual sensors at the same 
time in consecutive weeks were to be compared, the records were sorted in the order 
“sensor, day, time15min4, week”. The records for each sensor were examined to 
determine whether there was congestion in three of the five weeks in the period 
beginning with week 1 of the year (week 15 of 1995). Hence weeks 1 to 5 were 
examined first, then weeks 2 to 6 and so on. The congestion code “I” was changed to 
“R” for records identified as being during periods of recurrent congestion. 
 

4.6 Stage 3 
The database was sorted again into an order that placed the records for adjacent 
sensors along a road in the same time period adjacent to each other. The sort order was 
“road, week, day, time15min, kmpost5”.  The records were examined to identify those 
with a code “R” (changed in stage 2). The records adjacent to those with a code “R” 
were then examined to determine if there was congestion in the same time period for 
adjacent sensors. If there was, the congestion codes were changed to “R”. 

 
4.7 Stage 4 

The database was sorted again, this time to place records for the same sensor in 
adjacent time periods next to each other. The sort order was “sensor, week, day, 
time15min”. The records were examined to identify those with a code “R” (changed in 
either stage 2 or 3). The adjacent records were then examined to determine if there 
was congestion in adjacent time periods. If there was the congestion code was changed 
to “R”. After this stage, stage 3 was repeated unless no codes were changed. 

 
4.8 Stage 5 

The records in the database that related to locations that were affected by roadworks 
were identified and the congestion code “I” or “R” changed to “W”. 
 

4.9 Stage 6 
This is similar to stage 3, except that codes were changed from “I” or “R” to “W” if 
there were congestion records for sensors adjacent on the road to sensor records 
already coded as “W” in stage 5. 
 

4.10 Stage 7 
This is similar to stage 4, except that codes were changed from “I” or “R” to “W” if 
there were congestion records for the same sensor in time periods adjacent to records 
already coded as “W” in stage 6. After this stage, stage 6 was repeated unless no codes 
were changed. If no codes were changed the program ended. 
 

4 The 15-minute time period when congestion was recorded – between 1 and 96 
5 The variable kmpost is the kilometre marker post of the sensor 
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Figure 2 Flow chart for PROGRAM MAIN 
 

Stage 1 
Add the congestion code I to each record 

The congestion was assumed to be due to incidents unless identified as 
recurrent or associated with roadworks 

Stage 2 
The database was sorted in the order sensor, day, time15min, week 

Congestion was identified as recurrent if there was congestion in the same 
15-minute period in three out of five consecutive weeks in the year.  

The congestion code I was changed to R . 

Stage 3 
The database was sorted in the order road, week, day, time15min, kmpost 

Congestion was defined as recurrent if  adjacent sensors along a road (i.e the 
"before" or "after" sensor) had been identified as recurrent in the same 15-

minute period. The congestion code I was changed to R. 

Stage 4 
The database is sorted in the order sensor, week, day, time15min 

Congestion for a particular sensor was defined as recurrent if the congestion in 
the previous or following 15-minute period had been identified as recurrent.  

The congestion code I was changed to R. 

Has congestion code 
I been changed in 

Stage 5 

Yes 

No 

Continued on next page
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Figure 2 continued  
 

Stage 5 
The database is sorted in the order  road, week, day, time15min, kmpost and the 

roadworks database is sorted by road, begin. 
Congestion for a particular sensor was coded as roadworks (W) if the congestion 

was between the dates the sensor was affected by roadworks.  
The congestion code I or R was changed to W. 

Continued from previous page 

Stage 7 
The database is sorted in the order  road, sensor, year, week, day,  kmpost. 

Congestion for a particular sensor was indentified as roadworks if the 
congestion in the previous or following 15-minute period had been identified as 

roadworks.  
The congestion code I or R was changed to W. 

Has congestion code 
been changed in 

Stage 7 

Stage 6 
The database was sorted in the order  road, week, day, time15min, kmpost  

Congestion in the same 15-minute period for adjacent sensors along the road (i.e 
the "before" or "after" sensor) were identified as roadworks  

The congestion code I or R was changed to W. 

Yes 

No 

END
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5. GENERATING MASTER FILES  
 
5.1 The final stage in the process is to produce the master files that are used for the 

standard congestion analyses. This operation was done in two parts: 
 

1 The program INTERM was run to create intermediate master files for recurrent 
congestion, roadworks congestion and incident congestion (named MASTER_R, 
MASTER_W and MASTER_I); 

 
2 The program COMPARE was used to edit the intermediate master files to include 

only the additional congestion due to roadworks in MASTER_W and assign the 
remainder to either MASTER_R or MASTER_I. 

 
5.2 The program INTERM, used to create the three intermediate master files is similar to 

the standard program COUNT that has been used in the past to produce the master 
files of total congestion. The program is run three times to create the three master 
files. The congestion field in the “SPE” database is used to determine which master 
file is created. The intermediate roadworks master file summarises the congestion for 
sensors which were affected by roadworks, not the congestion due to roadworks. 

 
5.3 The program COMPARE is used to edit the intermediate master files. The amount of 

congestion for each sensor in each week of each year in MASTER_W is compared 
with the amount in the same week of the year before the roadworks started (or after 
their end if the roadworks started before April 1996). If there was more congestion 
during the roadworks then in the comparison year then the additional congestion was 
assumed to be due to the roadworks. The master file for roadworks MASTER_W is 
edited to contain this amount. The remaining congestion is divided between the 
recurrent and incident master files (MASTER_R and MASTER_I) in the same 
proportion as in the comparison year. 

 
5.4 The following diagram (Figure 4) shows how the congestion due to roadworks was 

estimated for one cell of the master files, which contains the amount of congestion for 
one sensor in one week. The cells in MASTER_W, MASTER_R and MASTER_I are 
named master_wyij, master_ryij and master_iyij. The cells contain the congestion for 
sensor i in week j  of year y. Cell master_wyij  is assumed to be non-zero. 
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Figure 3  Diagram showing process of calculating congestion due to 
roadworks  for one cell - master_w1999ij 
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6. DISAGGREGATED CONGESTION FOR APRIL 1995 
TO MARCH 1999 

 
6.1 The master files for recurrent congestion, congestion due to roadworks and incident 

congestion were created for the years 1995 (April to December), 1996, 1997, 1998 and 
1999 (January to March). Standard analysis programs were used to calculate the 
weekly totals of kilometre hours of congestion: the product of the number of hours of 
congestion and the road length summed over all sensors in England. The monthly and 
quarterly averages and the percentage of the total congestion that was due to recurrent, 
roadworks and incidents were also calculated. The figures are shown in the graphs in 
Figures 4 and 5. Table 6 shows a summary for the financial years (April to March) and 
calendar years.  

 
Table 6 Kilometre hours of congestion in an average week 

 
Year total recurrent road 

works 
incidents %

recurrent
% road
works

%
incidents

1995/96 4911 2663 1038 1210 54 21 25 
1996/97 5434 3434 742 1258 63 14 23 
1997/98 5656 3778 529 1349 67 9 24 
1998/99 5942 3920 569 1453 66 10 24 

1996 5290 3317 729 1244 63 14 24 
1997 5641 3717 590 1335 66 10 24 
1998 5902 3883 636 1384 66 11 23 

6.2 Table 6 shows that the estimated level of recurrent congestion rose steadily over the 
period from 2663 kilometre hours in an average week of 1995/96 to 3920 kilometre 
hours in 1998/99: an increase of 21%. By 1998/99, about 2/3 of congestion was 
recurrent. The percentage due to incidents was similar throughout the period: 24%. 
The percentage due to roadworks halved from about 20% to 10%. 

 
6.3 Figure 4 shows that the estimated level of recurrent congestion reached a peak in 

October each year and was a minimum in January. Figure 5 shows that the percentage 
of recurrent congestion was more constant. After February 1996 between about 60% 
and 70% of congestion was recurrent. The percentage was a minimum in December 
each year and a maximum in the autumn months. The absolute level of recurrent 
congestion rose by 47% between 1995/96 and 1998/99. 

 
6.4 Figure 5 shows that in the summer of 1995 over 30% of congestion was due to 

roadworks. Apart from a high level around 1700 kilometre hours (20% of the total) in 
October and November 1998, the level has steadily declined and was below 5% of the 
total in the first three months of 1999. 

 
6.5 The estimated level of congestion due to incidents has remained relatively unchanged 

during the period. Figure 4 shows that between 1000 and 1700 kilometre hours of 
congestion were due to incidents. The level was generally lower in the summer than in 
the winter months and often peaked between October and December.  
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Figure 4 Average weekly kilometre hours of recurrent, roadworks and incident congestion
April 1995 to March 1999
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Figure 5 Percentage of total kilometre hours of congestion which is recurrent, roadworks and
incident congestion April 1995 to March 1999
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7. DISCUSSION 
 
7.1 Identifying the causes of congestion is not a simple procedure. A totally accurate 

method would require perfect knowledge of the reason behind every occurrence of 
congestion on the network. This is clearly not possible. Any method is necessarily an 
estimate. Even if the location of all incidents, exact details of all roadworks and other 
predictable and unpredictable events were known it would not be possible to 
determine if the congestion was caused by the event. The congestion may have been at 
the same time and location as the event but it is impossible to know if there would 
have been congestion had the event not taken place. 

 
7.2 The method of disaggregating congestion described in this report is based on two 

items of data: times and locations where traffic speeds dropped below 30 mph on the 
Trafficmaster network; and dates and locations of roadworks recorded in the Lane 
Closure Bulletin. The accuracy of the method depends on the precision with which 
periods of congestion can be identified as being recurrent or due to incidents or 
roadworks. 

 
7.3 The occurrence of recurrent congestion was determined by identifying times of day 

and locations where congestion occurred regularly. The rule for identifying regular 
congestion was developed after examining many plots of congestion at individual 
sites. It was found that at the majority of locations congestion occurred virtually every 
week of the year. However, there were some days when for good reason, such as bank 
holidays, the congestion did not occur. Hence the rule developed was that congestion 
was recurrent if it occurred in 3 out of 5 weeks. It was also found that both the 
duration of the regular congestion and its extent varied from week to week. Hence the 
method was designed to identify congestion as recurrent if it occurred in either 
adjacent time periods or adjacent locations to congestion already identified as 
recurrent. 

 
7.4 There are a number of types of congestion which could not be accurately identified,  

as follows: 
 

1 Congestion due to incidents which occurred during periods of regular congestion; 
 
2 Congestion due to sheer weight of traffic during irregular events was classified as 

incidents unless it occurred during roadworks; 
 

3 Congestion that occurred less frequently than 3 out of 5 weeks was not identified 
as recurrent. 

 
7.5 The strength of the method is that congestion that does occur regularly at the same 

place can be identified. It could be argued that incidents that occur during these 
periods are partly "due" to the sheer weight of traffic. Hence the method is considered 
robust. The presentation of the results at a local level (i.e. on individual links of the 
network) is appropriate because congestion at this level has been explicitly identified 
as recurrent.    
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7.6 The recurrent congestion figures presented in this report indicate that the percentage of 
recurrent congestion rose from 54% in 1995/96 to 64% in 1998/99. The results are 
supported by earlier work that showed a rise in recurrent congestion from 60% in 1995 
to 65% in 1997. Between 1995/96 and 1998/99 the absolute level rose from 2663 to 
3920 hour kilometres in an average week: a rise of 47%. 

 
7.7 The accuracy of the method used to identify congestion occurring during roadworks 

depends on the accuracy of the information in the Lane Closure Bulletin. If the 
roadworks started earlier or finished later than recorded, congestion may be mis-
assigned as either recurrent congestion or due to incidents. The congestion due to 
roadworks is necessarily an estimate, as the level of congestion that would have 
occurred without the roadworks cannot be known. The best estimate of this is the 
amount that occurred in the same week before the roadworks started. If the congestion 
figures for the previous year are not available than a less accurate estimate of the 
congestion without the roadworks is the congestion occurring in the same week, after 
the roadworks have ended. Results may be presented at a local level because the 
congestion at this level is explicitly identified. The method is considered to be robust. 

 
7.8 The estimated amount of congestion due to roadworks is broadly consistent with 

earlier work. The results presented in this report indicate that the percentage of 
congestion due to roadworks fell from 21% in 1995/96 to 10% in 1998/99. Earlier 
work indicated a fall from 17% of the total in 1995 to 10% of the total in 1997. 

 
7.9 Congestion due to incidents is necessarily a less robust estimate and because it is not 

explicitly estimated at a local level. Hence, global figures only should be quoted. 
About 24% of congestion is estimated as being due to incidents. The under-estimation 
of the contribution that occurs because it is not possible to identify congestion due to 
incidents during regular congestion may be balanced by an over-estimation because 
irregular congestion due to sheer weight of traffic, when occasional events occur 
cannot be distinguished from incidents. However, the consistency of both the 
percentage and absolute level of congestion due to incidents estimated between April 
1995 and March 1999, adds confidence to the results. The trends are consistent with 
national trends that more accidents occur in the winter months. 
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8. CONCLUSIONS 
 
8.1 Congestion on the Trafficmaster network of motorways and trunk roads has been 

disaggregated into recurrent congestion and congestion due to roadworks and 
incidents. The methodology has been detailed in this report and the disaggregated 
congestion between April 1995 and March 1999 estimated. The following conclusions 
are reached: 

 
1 Between 1995/96 and 1998/99 total congestion increased from 4911 to 5942 hour 

kilometres in an average week: an increase of 21%. The estimated amount of 
recurrent congestion increased from 2663 to 3920 hour kilometres over the same 
period: an increase of 47%.  

 
2 The estimated percentage of recurrent congestion increased from about 54% in 

1995/96 to 66% in 1998/99. This estimate is considered to be robust. Although it 
includes the additional congestion due to incidents that occur during regular 
congestion, some congestion due to sheer weight of traffic that is not regular is 
excluded. The results are supported by earlier work that showed a rise in recurrent 
congestion from 60% in October 1995 to 65% in April 1997. 

 
3 The estimated percentage of congestion due to roadworks approximately halved 

from about 20% in 1995/96 to 10% in 1998/99. In early 1999 only 5% of 
congestion was due to roadworks. The figures may be an underestimate because 
they rely on the accuracy of the lane closure bulletin. However, they are broadly 
supported by earlier work which showed a decline in congestion due to 
roadworks from 17% of the total in October 1995 to 10% of the total in April 
1997. 

 
4 The percentage of congestion due to incidents is the least robust of the estimates 

and should only be used as a global figure because it is calculated as the 
remainder of congestion after the amount explicitly estimated as being recurrent 
or due to roadworks has been removed. The under-estimation due to the inability 
to identify congestion due to incidents during regular congestion may be balanced 
by an over-estimation due to irregular congestion caused by sheer weight of 
traffic, being indistinguishable from incidents. Hence, while it is not appropriate 
to use the disaggregation method to estimate the proportion of congestion due to 
incidents at a local level, the figure for all roads (about 24% of the total) is 
considered to be robust.  
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