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1. Introduction

Congestion is a multi-faceted issue and is measured in different ways by city governments,
traffic data companies, and researchers, using a wide range of different indicators, which
capture different aspects of the problem. The ways in which these indicators are selected
and then used to frame the congestion debate in cities reflect public and political perceptions
of the problems of the transport system and of solutions to tackle those problems. As policy
priorities change, so do the appropriate metrics for measuring the performance of the
transport system.

The main hypothesis of the EU-funded CREATE project is that urban transport policy in
many cities tends to move along a common trajectory, from an initial focus on private car
movement ("Stage 1") to a more holistic approach considering all modes of transport, non-
movement needs, and wider societal objectives ("Stage 3"). This evolution in policy priorities
requires a parallel evolution in the type of indicators used to assess the success of
interventions, including indicators of congestion.

In our previous report (Jones and Anciaes 2018), we discussed the limitations of the set of
indicators of congestion that are currently in use and proposed indicators that could provide a
more insightful and comprehensive view of road network performance, suitable to the aims of

a Stage 3 transport policy. We emphasized that the usual indicators of congestion rely on
several assumptions, which are treated in different ways in different cities at different times.
There is a need for indicators that are consistent across space and time, to allow for a more
objective comparison of the performance of each city. There is also a gap regarding the
measurement of the variability of congestion, which is an important component of peopl e 6 s
perceptions of the problem, as it affects the reliability of travel times, and ultimately trip
quality - a crucial aspect for Stage 3 policies. More generally,t he t er m 6écongestion
'Stage 1' thinking, which may have less relevance in later stages of the transport policy
trajectory. A holistic assessment of road network performance requires balancing intensity
and variability of congestion, the needs of users of all modes of transport, and the movement

and place functions of roads.

One of aims of the CREATE project is to develop a consistent set of indicators of urban
transport network performance to deepen understanding of the extent to which each city is
delivering efficient and effective sustainable mobility. The present report is aligned with that
overall aim and has two specific objectives, linked to expected contributions to transport
policy and research.

The first objective is to analyse patterns of congestion in the five Stage 3 cities in the
CREATE project (London, Paris, Berlin, Vienna, and Copenhagen), reflecting on similarities
and differences in congestion patterns across cities that are at the same stage in the
transport policy trajectory. We aim to contribute to the literature on urban congestion
patterns by using a standardized set of indicators and apply them to a set of cities that are
similar in terms of transport policies, using a consistent framework for segmenting the
analysis in zones and road types and for analysing the statistical, spatial, and time patterns
in those indicators.

Create i Pages of 80 Del 3.4 Version1.0



The second objective is to compare the information provided by the different indicators,
reflecting on their suitability to capture congestion patterns in urban areas. We aim to
contribute to the literature on measuring congestion by testing the impact on the indicators
of changing some of their assumptions and developing indicators of variability of congestion
based on statistical measures of dispersion and skew of measured speeds.

We use data provided by INRIX, extracted from the INRIX Roadway Analytics platform. The
datasets used contain real-time speeds obtained from GPS probe data from vehicles and
aggregated by road segment. This allowed us to compute detailed measurements that could
not be rigorously be computed otherwise, such as the proportion of time speeds are below a
certain level, and indicators of variability of speeds based on their statistical distributions.

The indicators used in this report capture congestion from the perspective of the road
network. Indicators are estimated for each road segment, and then aggregated by time
period, zone of the city, and functional road classification i not weighted by traffic volumes
(except in London, where we use simple annual average daily flows in Section 7.2). This
approach is different from the one used by INRIX in the INRIX Scorecard reports (Cookson
2018), which is based on driving times, and weights congestion indicators by estimated traffic
volumes in each segment, deriving city-wide indicators which are also adjusted for city size.
In Section 6 of this report we also estimate indicators from the perspective of trips, but we
assume theoretical peak-time trips to the city centre from each point in a grid outside the
centre. This approach also differs from the INRIX Scorecard approach, which takes into
consideration actual trips.

The following section is an overview of the INRIX Roadway Analytics data used in this report
and of the methods used to segment the data according to time periods, zones, and
functional road classification in the five cities.

Section 3 analyses average speeds at different times of day and days of the week, and
compares the distributions of free-flow, peak-time, and off-peak time speeds.

Sections 4 analyses indicators of intensity of congestion (based on speeds and on travel

times), and Section 5 looks at indicators of variability of congestion. In these sections, a set

of Amaino indicators are studi ed timendisttibetomis o f t h
2017 and evolution since 2014. We then do a sensitivity analysis changing some of the

assumptions implicit in those indicators.

Section 6 looks at indicators of intensity of congestion from the perspective of trips, based on
theoretical peak-time trips to the city centre. The trip-based indicators aggregate the
segment-level indicators along the fastest routes, estimated in a Geographical Information
System (GIS).

Section 7 extends the analysis for one of the cities (London), combining the INRIX speed

data with additional datasets with speed limits, traffic volumes, census data, and a two-
dimensional cl assi fi cation of road segments according
functions. We also look at the impact of redesigning a road to reallocate space from cars to

cyclists and pedestrians.
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Section 8 compares the results of the main indicators in the five CREATE Stage 3 cities with
the ones estimated for one of the CREATE Stage 1 cities (Adana, Turkey), which is also
included in INRIX Roadway Analytics dataset.

Section 9 compares the results with the ones published in the INRIX 2017 Scorecard, which
are based on time spent by road users in congestion and is aggregated using different
methods than the ones we used.

Section 10 synthesizes the main conclusions of the report, discussed the limitations of the
methods used, and proposes directions for assessing other aspects of the road network
performance that were not studied in this report.
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2. Data and methods

2.1. Data: INRIX Roadway Analytics

The data used in this report was extracted from INRIX Roadway Analytics, a platform
provided by INRIX to the authors for the purposes of the CREATE project. The dataset
includes the estimated speed of vehicles traversing each road segment, at regular time
intervals. The free-flow speed of each segment is also provided. The data is available from
2014 for London, Berlin, Vienna, and Copenhagen, and from 2016 in Paris. The data used in
this report covers the period from January 2014 (January 2016) to December 2017. Data is
also available for a Stage 1 city (Adana, Turkey) from October 2014 but in our analysis of
that city in Section 8, we use only the period January-December 2017.

The set of road segments in each city is very extensive, with gaps only in minor roads, as
explained later in this section. In most cases, segments are split at junctions. Sections of
large junctions and legs of roundabouts are in most cases treated as separate segments.
Roads with multiple lanes are also represented by multiple segments.

The data can be accessed from INRIX Roadway Analytics with a granularity of up to 1
minute (i.e. 1 observation per minute per road segment). For the purposes of this report, we
used a granularity of 5 minutes, to reduce the data processing time. A granularity of 5
minutes still provides an enormous amount of detail and produces very large datasets.
However, we deemed this was necessary to calculate some of the indicators, which are
based on the proportions of time when speeds are below a certain level.

The dataset also includes a 'confidence value' for each data point (i.e. for each 5-minute
period in each segment) representing the probability that the speed value represents the
actual road conditions in that segment in that period. All segment-level averages in this
report are weighted by this confidence value.

A separate dataset was provided to the authors by INRIX with the location of the road
segments, in a GIS format. The segments in this dataset can be linked with the segments in
the speeds dataset (and then with the segment-level indicators we produced). That
segments file was also matched with other spatial data in some of the analyses to produce
trip-based indicators (Section 6) and in the London-only analysis in Section 7. The file was
also used as one of the components of the maps produced.

2.2. Methods

The study analyses different indicators of congestion, which are compared across the five
cities. This is done by looking at the following five aspects consistently across the cities and
indicators:

1 The (length-weighted) averages of the segment-level indicators in 2017, by zone
(central, inner, and outer parts of the city) and the functional classification of the
road. In all results tables, we also include a row with the (unweighted) average of the
five cities.

1 The cumulative statistical distribution of the segment-level indicators in 2017. This
uses all segments excluding minor roads due to gaps in the INRIX coverage.
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9 The time distribution of the zone-level indicators in 2017 (by time of day and day of
the week). These zone-level indicators are the length-weighted averages of all
segments in each zone, excluding minor roads.

9 The spatial distribution of the segment-level indicators in 2017, using maps and
charts of the (length-weighted) averages of segment-level indicators by their road
network distances from the city centre - for all segments excluding minor roads.

1 The month-by-month evolution of the indicators from January 2014 to December
2017. This uses the (length-weighted) average of all segments in the datasets of
each city, excluding minor roads.

These five aspects are not presented for every indicator as they are not always relevant. In
addition, when comparing different versions of the same indicator, we only look at the first of
these aspects (the averages by zone and the functional road classification).

The disaggregation of the five cities into zones follows the approach used in CREATE
Deliverable 3.3-Cross-city comparison (Wittwer and Gerike 2018), which split each city into
an "Inner" and an "Outer" functional area, slightly modifying the zones based on
administrative areas that were used in Deliverable 3.2-City reports (CREATE 2016). In the
present report, we further split the Inner area into two zones: "Centre" and "Inner (not
centre)". To simplify the presentation of the outputs, the "Inner (not centre)" zone is
presented in the report simply as "Inner". The central zone was defined considering the
locations of public transport fare zones, ring roads, and circular underground, train lines or
bus routes.

Table 1 shows the area and population of the three zones in each city. There are clear
differences between the five cities - which are reflected in the results of this report. London
and Paris are "world cities" with a very large population. Berlin has about half of the
population of Paris, while Vienna and Copenhagen are much smaller. London is by far the
largest city in area, but Berlin is larger than Paris. Vienna and Copenhagen are smaller, but
the difference to Paris and Berlin is not as pronounced as in the case of population. The
majority of the population lives in the Outer area in all cities except in Copenhagen.

Table 1: Zones (area and population)

Area (km2) Population (millions)
Zone Centre Inner Outer All Centre+ Outer All
Inner
London 21 108 1443 1572 3.40 5.14 8.54
Paris 7 99 657 763 2.23 4.43 6.66
Berlin 3 57 801 891 1.05 242 3.47
Vienna 3 43 369 415 0.50 1.27 1.77
Copenhagen 2 97 406 503 0.68 0.59 1.27
Average 7 81 735 829 1.57 2.77 4.34

Sources: Population: Calculated from data presented in Wittwer and Gerike (2018). Area: Calculated using publicly available
GIS data on administrative areas and information from CREATE reports and other sources to delimitzones

All the road segments in the five cities were classified according to their functional role (for
movement), using the Functional Road Classification (FRC) provided in the INRIX Roadway
Analytics platform. FRCs are "set by the provider of the mapping software used by each
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satellite navigation system" (Cookson 2016, p.4). The table below describes the five FRC
levels, as defined by INRIX. FRC1 are the most important roads. FRC5 are the least
important.

Table 2: Functional road classification

Zone Description

Main national connecting routes, usually dual carriageway, with limited access, that
connect major cities and towns

The next level of main route that connects from the FRC1 routes into the centres of
FRC2 towns and cities, or distributes traffic within cities and towns. Many are dual
carriageway, but some may be single

More minor connecting A-roads (and some B roads) that connect smaller towns and
villages in rural areas, or suburban districts of larger towns

FRC1

FRC3

FRC4 and FRC5 | Smaller B and local, unnumbered roads

Source: Adapted from Cookson 2016, p.4

Table 3 shows statistics on the road segments included in the analysis, by their functional
road classification, and the city zone where their central point is located. London and Paris
have by far the largest road network in the database, in terms of number of segments.
However, the datasets of London, Berlin, Vienna, and Copenhagen provide a similar
coverage of those cities, when looking at the total segment length relative to the total area of
the city (Table 4). Paris has a slightly better coverage. In all cities, FRC3 roads are the most
frequent, followed by FRC2 roads. The large majority of the road segments in central areas
are FRC3 roads, with very few FRC2 and FRC4 roads and virtually no FRC1 and FRC5
roads. For this reason we aggregated all road segments in the central zone. In the Inner
zones there are few FRC1 segments, which we aggregated with FRC2 segments. In both
Inner and Outer zones, there are few FRC5 segments, which we aggregate with FRC4
segments.

Table 3: Number of road segments, by zone and functional road classification

Number of segments
Zone Centre Inner Outer
Total
FRC 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

London 0 42 1385 67 19 0 380 2210 101 2 58 2768 12253 1045 30 | 20378
Paris 0 74 232 5 0 | 210 597 2885 82 1 705 2532 7066 280 0 14682
Berlin 0 39 104 25 1 0 424 562 202 32 | 182 1142 3375 1163 113 | 7364
Vienna 0 7 138 16 0 45 482 727 325 29 | 176 1019 2060 568 33 5625

Copen. 0 97 55 42 30 | 12 614 637 715 262 | 216 1015 1072 571 66 5405

Aggregate Aggregate FRC 1 Aggregate FRC 4 Aggregate FRC 4
all Centre zone and 2 in Inner zone and 5 in Inner zone and 5 in Outer zone
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Table 4: Coverage of the dataset

Coverage of

TOtaELlrir)]gth Total area (km2) dataset (km
road/km?2area)
London 4887 1572 31
Paris 3278 763 4.3
Berlin 2678 891 3.0
Vienna 1407 415 3.3
Copenhagen 1544 503 3.1
Average 2759 829 3.3

The maps in Figure 1 show the zones and road segment types in the five cities. In London,
the only FRC1 roads are sections of the circular M25 motorway. There are several FRC2
roads in the Outer zone but the only FRC2 roads in the Inner zone are in the Western part of
this zone. In Paris, a FRCL1 road runs along most of the border between the Inner and the
Outer zones. There are also several FRC1 roads in the Outer zone and a FRC2 road cutting
through the Inner and Central zones. Berlin has few FRC1 roads but several FRC2 roads in
all areas, and a series of FRC2 and FRC3 roads originating from the city centre. Vienna has
several FRC1 and FRC2 roads in both Inner and Outer zones but a poor coverage of all
types of road in the city centre. Copenhagen has several FRC1 and FRC2 ring roads. The
central zone is very small but has several FRC2 and FRC3 roads. Overall, Paris is the city
with more "major" roads cutting through the city, especially comparing with London, a city
with a similar size and "world" status.

Looking at these results, we decided not to compute city-wide aggregated indicators of
congestion as the database does not cover all the segments in the road network, since it has
a limited coverage of roads with lower importance for movement (FRC4 and FRC5).

The report proceeds by looking at the variables provided directly in the original dataset (i.e.
speeds) in the five cities. Then, Sections 3 to 6 compute indicators of congestion based on
those speeds. Section 7 refines the analysis in London by combining the speeds dataset with
other data on speed limits, traffic volumes, demographics, and an alternative road
classification, while also looking at the impacts of a specific policy. Sections 8 and 9 compare
our indicators for the five Stage 3 cities with a Stage 1 city (Adana, Turkey) and with the
indicators in the INRIX Scorecard, respectively.
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Figure 1: Zones and road segments: maps
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3. Speeds

3.1. Time distribution of speeds

This section looks at average speeds aggregated by time period in the five cities. The
analysis is split by zone only (not by type of road). The segment-level speeds in each zone
were aggregated based on segment length. Minor roads (FRC4 and FRC5) were excluded
due to the poor coverage of the dataset for these roads.

Figure 2 show the average speeds by zone hour of the day on weekdays. In all cities, the
speeds are higher at night-time than at daytime and decrease abruptly at 6:00, not returning
to the same levels before 22:00-23:00. In central areas in London and Paris, the speeds do
not vary much from 6:00 to 17:00, not showing evidence of a morning/afternoon "off-peak"
period. Speeds start to increase in central areas at 17:00 in London and Paris and slightly
earlier in the other cities. In the Inner and Outer areas (but more noticeably in the latter) there
is a clear demarcation in all cities between a morning peak (6:00-9:00/10:00), a
morning/afternoon  off-peak  (9:00/10:00-14:00/15:00), an afternoon/evening peak
(14:00/15:00-18:00/19:00) and an evening off-peak period (18:00/19:00-22:00/23:00).

In terms of absolute values, in the Inner zone there is a clear ranking of speeds from the
lowest in London, followed by Paris, Berlin, Vienna, and Copenhagen. This pattern changes
in other zones. In the Central zone, the distinction is between London and Paris (with lower
speeds - with London having the lowest ones) and the other three cities. In the Outer zones
Copenhagen has by far the highest speeds, around 20-23 km/h higher, on average, than the
other four cities.

Figure 3 shows the average peak-time speeds, by zone and day of the week. As expected,
speeds are higher on weekdays in all zones of all cities. Speeds are higher on Saturdays
than on Sundays and very similar on Sundays and public holidays. The increase from Friday
to Saturday is higher in London and Paris, especially in the Central and Inner zones.

Considering these results, in the computation of the indicators in this report, we consider the
peak period in all cities as 6:00-10:00 and 15:00-19:00 on weekdays and the off-peak period
as 10:00-15:00 and 19:00-22:00 on weekdays. However, in Section 4.2 we also test a
different definition of peak period (6:00-9:00 and 16:00-19:00). We also ran the analysis of all
indicators for the night period (22:00-6:00) and the weekend peak period, but do not discuss
the results in detail, showing only aggregate values in Section 9.
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Figure 2: Average weekday speeds (km/h), by zone and hour (2017)
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Figure 3: Average peak-time speeds (km/h), by zone and day of week (2017)
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3.2. Free-flow speeds

The free-flow speeds can be understood as an indicator of the level of service provided by
the road transport system to motorised traffic.

The values of the free-flow speeds in each segment in our analysis were provided in the
original INRIX dataset and are the 66% percentile speed for that segment. This approach
was used by INRIX to avoid using the night-time quiet times, which have 'unrealistic' high
speeds. As explained in our previous report (Jones and Anciaes 2018, Section 5.1.1) this
approach also helps us using a common basis for defining the free-flow speed across
different cities, as it is based on performance characteristics of the road network and not on
fixed night-time periods, an approach which would be sensitive to the exact definition of
those periods.

The table and figures that follow show the results. In all cities, free-flow speeds increase as
we move away from the city centre (Figure 5) and are higher on major roads, such as circular
roads and motorways (Figure 6). Free-flow speeds tend to increase as we move from the
Central to the Inner and then to the Outer zones, and as we move from roads with less
importance to more importance (Table 5). The increase is particularly noticeable when we
move from Inner zone FRC1/2 roads to Outer zone FRC1 roads, where the speeds are very
high in all cities (reaching 98km/h in Copenhagen).

There are some differences between London/Paris and the other three cities (Table 5). The
free-flow speeds are markedly lower in London and Paris in central areas and in less
important roads in other zones (roads with FRC lower than 1 in Inner areas and lower than 2
in Outer areas). London provides a better level of service than Paris in major roads (FRC1) in
Outer areas while Paris provides a better level of service in major roads (FRC1/2) in Inner
areas.

Overall, Copenhagen tends to have much higher free-flow speeds than all other cities (Figure
4), with the difference increasing with distance from the city centre (Figure 5). On average,
the Copenhagen speeds are much higher than other cities in Outer areas, but also higher in
most roads in Inner areas (Table 5). The high level of service in Outer areas in Copenhagen
occurs in the major ring roads around the Inner area (Figure 6).

Table 5: Average free-flow speeds (km/h), by zone and functional road classification (2017)

Zone . Inner Outer

Road importance 1/2 3 4/5 | 1 2 3 4/5
London 21 28 27 26 91 54 35 37
Paris 24 48 25 21 |77 42 31 27
Berlin 29 36 31 29 | 8 47 40 37
Vienna 26 47 28 25 | 72 42 36 29
Copenhagen 26 45 34 31 | 98 63 45 38
Average 25 41 29 26 85 50 37 34
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Figure 4: Average free-flow speeds (km/h): Figure 5: Average free-flow speeds (km/h), by
cumulative distribution (2017) distance from city centre (2017)
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Note: These two charts, and similar charts in the rest of this report are based on the city-wide distribution of the indicators
across FRC1, FRC2, and FRC roads, i.e. all roads excluding minor ones. Results are weighted by segment length.

Figure 6: Average free-flow speeds (km/h): maps (2017)
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3.3. Average speeds by time period

Speeds are the simplest indicator of congestion, measuring how fast traffic is flowing. In this
section we look at average speeds by time period, using the definitions of peak (6:00-10:00
and 15:00-19:00 weekdays) and off-peak (10:00-15:00 and 19:00-22:00 weekdays) which
were chosen based on the analysis in Section 3.1. The average speeds were calculated for
each road segment in each city, aggregating speeds in all days in 2017 in the relevant time
period.

Average peak-time speeds

The table and figures that follow show the results for the peak period. The spatial distribution
is more or less similar to the one found for free-flow speeds, as average peak-time speeds
increase as we move away from the city centre, in all cities (Figure 8). In Berlin, Vienna, and
Copenhagen, we also found the same pattern where major roads have higher speeds (Table
6). However, in London and Paris is less straightforward to match the location of the roads
with the highest speeds in the map in Figure 9 with the location of the major roads in the map
in Figure 1. In particular, the first ring road in Paris has lower speeds than expected from its
functional classification and free-flow speed. The maps also show a large extension of areas
in the Central and Inner zones in Paris where average peak-time speeds are below 20km/h.

On average, peak-time speeds increase as we move from the Central to the Inner and then
to the Outer zones, and as we move from roads with less importance to more importance,
with this last increase less noticeable in London and Paris (Table 6). Speeds are very high in
FRC1 roads in Outer areas, close to free-flow speeds in all cities except Paris.

There is also a divide between London/Paris and the other three cites (Figure 7 and Table 6).
Average speeds are lower in Paris than in those three cities in almost all zones and road
types. Average speeds in London are also lower than those three cities throughout the
Central and Inner areas. Copenhagen tends to have much higher average speeds than all
other cities (Figure 7), with the difference increasing with distance from the city centre
(Figure 8).

The chart with the evolution of average speeds since January 2014 (Figure 10) suggests a
slight downward trend from 2014 to mid 2015 in London, Berlin, Vienna, and Copenhagen
(data for this period in not available in Paris) and then a stable trend until December 2017.
There is a marked seasonal increase in speeds in Paris in August and a much smaller
seasonal increase in that month in the other cities.
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Table 6: Average peak-time speeds (km/h), by zone and functional road classification (2017)

Zone Inner Outer
Centre
Road importance 1/2 3 4/5 1 2 3 4/5
London 17 22 23 22 | 87 46 29 33
Paris 17 34 20 16 | 58 35 26 23
Berlin 25 32 28 26 | 77 43 36 34
Vienna 23 42 24 22 | 72 38 33 26
Copenhagen 22 40 30 29 | 98 59 42 35
Average 21 34 25 23 | 78 44 33 30
Figure 7: Average peak-time speeds (km/h): Figure 8: Average peak-time speeds (km/h), by
cumulative distribution (2017) distance from city centre (2017)
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Figure 9: Average peak-time speeds (km/h): maps (2017)
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Figure 10: Average peak-time speeds (km/h): evolution 2014-2017
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Average off-peak speeds

The table and figures that follow show the average speeds in the off-peak period. Table 7
shows that the increase in speeds, comparing with the peak period (Table 6), tends to be
minimal in all cities, zones, and road types, with increases of 1km/h or 2km/h in almost all
cases. The exceptions are the major roads (FRC1/2) in Outer areas in London and Paris,
with increases of 5-7 km/h and 4-12km/h respectively, and major roads (FRC1/2) in Inner
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areas in Paris, with an increase of 6km/h. As an example, the outer ring road in Paris has off-
peak speeds above 50km/h along most of its length (Figure 13), which did not happen in the
peak period.

The divide between Copenhagen (which has higher speeds) and the other cities (Figure 11)
and the general increase in speeds with distance from the city centre (Figure 12) found for
the free-flow and peak-time speeds still apply in the case of off-speak speeds.

The evolution of the indicator (Figure 14) reveals the same tendency for a reduction of
speeds in from 2014 to mid 2015, as in the case of peak-time speeds. The seasonal increase
in speeds in August is less noticeable. In particular, the increase in Paris is much smaller
than in the case of peak speeds.

Table 7: Average off-peak speeds (km/h), by zone and functional road classification (2017)

Zone Inner Outer
Centre
Road importance 1/2 3 4/5 1 2 3 4/5
London 18 23 24 23 | 94 51 31 34
Paris 18 40 22 17 | 70 39 29 25
Berlin 27 33 29 27 |79 44 38 35
Vienna 24 4 25 23 | 73 40 34 27
Copenhagen 23 41 31 29 | 99 60 43 36
Average 22 36 26 24 | 83 47 35 31
Figure 11: Average off-peak speeds (km/h): Figure 12: Average off-peak speeds (km/h), by
cumulative distribution (2017) distance from city centre (2017)
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Figure 13: Average off-peak speeds (km/h): maps (2017)

Figure 14: Average off-peak speeds (km/h): evolution 2014-2017

3.4. Speeds: synthesis

Overall, we found that speeds tend to increase with distance from the city centre and with
road importance and are generally higher in Copenhagen than in the other cities. London
and Paris have a distinctive speed profile, with lower speeds in the Central and Inner areas
comparing with other cities, and a higher discrepancy between the free-flow, peak, and off-
peak speeds. There was a general reduction of speeds from 2014 to mid-2015 and a
seasonal increase in August in all years.
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