Unit 5: Multimodal Transport Network Performance
Analysis Methodology

Module 5.1: Defining congestion and

operationalising the definition
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This unit deals with measuring the
impact of walking and cycling
measures on the performance of the
transport network and with
congestion (circled area of figure),
wherein congestion is seen as the
undesired end of the spectrum of Further Impacts
transport network performance.

Environment

Private Business

Public Financing
Infrastructure,

Maintenance, Operation
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The FLOW methodology at a glance

The FLOW methodology consists of four steps:

Definition of transport network performance and congestion

Operationalisation of the definition and the selection of key performance indicators
used to assess it

Calculation of mode-specific KPIs and aggregation to a multimodal index of traffic
performance

Determination of a city-specific multimodal congestion threshold

Definition of Operationalisation of . Determination of
. L Calculation & . .
congestion/transport definition A i £ KP] multimodal congestion
network performance Selection of KPls ggregation © ° threshold

Module 5.1 focuses on the first two steps. Module 5.2 will focus on steps 3 and 4. The
methodology in full is also described on the FLOW website.
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Defining congestion eLearning

Most people “know” what congestion is but when it comes to defining it, there is a
lack of clarity. Some proposals at a FLOW workshop in 2016 included:

There are three main parameters: number of cars at peak hours, travel time
compared to free flow and average speed compared to free flow

Non-fluent traffic on roads due to an excess of commuters by private car in the city
The number of vehicles using a roadway exceeds the ability of the
roadway to carry the load at generally acceptable service levels
The difference between the user's expectations of how the
system works and reality.

Road sections with LOS D and where volume/capacity ratio
exceeds 0.8 in peak hours

A loss of more than 5 minutes on main roads in town at
nodes or bottlenecks

For the most part, standard definitions focus purely on
congestion of motor vehicle traffic, ignoring the role of
other traffic participants.
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FLOW definition of congestion Leaming

Recognising the difficulties with existing definitions, one of the early tasks of the
FLOW project was to develop a definition of congestion that takes into account all
modes of transport, addresses capacity and demand, that recognises that different
levels of congestion are acceptable in different contexts and that allows for

differences in user perception.

The FLOW definition of congestion is:

On the following pages, we describe the key
components of this definition in more detail.
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—flow

FLOW definition of congestion Leaming

“Congestion is a state of traffic

(e.g. road, cycle facilities, pavements, bus lane) characterised by high
densities and overused infrastructure compared to an acceptable state across all
modes against previously-agreed targets and thereby leads to (perceived or actual)

delay.”

Considering the capacity-demand relationship across all modes
provides a more accurate view of network performance and of
the potential to reduce overall congestion because it includes all
traffic participants. This means that congestion occurs if:
one mode is congested (walking, cycling, public trans-
port or car traffic).
the sum of all modes is congested — acknowledging
that under urban conditions infrastructure for one
mode generally comes at the expense of infrastructure
for other modes.
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FLOW definition of congestion Leaming

“Congestion is a state of traffic involving all modes on a multimodal transport network

(e.g. road, cycle facilities, pavements, bus lane)
compared to an acceptable state across all modes against

previously-agreed targets and thereby leads to (perceived or actual) delay.”

The important distinction between traditional definitions of
congestion and the FLOW definition is that FLOW considers
demand and capacity for all modes of transport and takes
into account the fact that demand on infrastructure capacity
varies significantly between transport modes.
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FLOW definition of congestion

“Congestion is a state of traffic involving all modes on a multimodal transport network

(e.g. road, cycle facilities, pavements, bus lane) characterised by high densities and

overused infrastructure compared to an acceptable state across all modes against
and thereby leads to (perceived or actual) delay.”

“Previously-agreed targets” points to the fact that depending on
local context conditions, different states of transport network
performance may be desired (or not desired). Congestion may be
regarded as the “bad” end of a spectrum of possible
transport network performance; however, some cities may
consider a certain degree of congestion acceptable or even
desirable.

Course 1 — Congestion and Your City: The FLOW Approach




—flow

eLearning

FLOW definition of congestion

“Congestion is a state of traffic involving all modes on a multimodal transport network
(e.g. road, cycle facilities, pavements, bus lane) characterised by high densities and
overused infrastructure compared to an acceptable state across all modes against
previously-agreed targets and thereby leads to delay.”

Delay is experienced by a traffic participant if the travel time exceeds
a threshold perceived as acceptable. Further, perception of delay

is not linear with increase in delay. It is also a function of
journey purpose, of the proportion of the total journey time
and other constraints such as a need to make a connection.

A Swedish study shows that cyclists value their travel time
differently depending on the attractiveness and safety of the
network. The safer and more comfortable the infrastructure
is perceived to be, the lower the perception of the value
of travel time saved, i.e. acceptable travel time may
increase when infrastructure is perceived as better.
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As noted in Unit 4, based on a literature review, standard highway capacity manuals
and an expert survey, FLOW established the following key performance indicators to
operationalise its definition of congestion:

Delay
Density
Level of service (LOS is derived from delay or density)
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Operationalising the KPIs

In order to be useful, KPIls must be:
easily measurable
applicable to all modes
objective
technically relevant
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Operationalising the KPIs
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The diagram below provides a first operationalisation of the three KPIs (a concrete
definition of each indicator will follow in module 5.2). We use the term minimum travel
time as opposed to acceptable travel time as a reference value to operationalise
acceptable travel time because there is a lack of research on “acceptable” delay for
walking and cycling. In terms of minimum travel time, FLOW suggests default values
for minimum travel time for car drivers, cyclists and pedestrians.

E)elay is the additional time experienced
by a traffic participant as compared to

the minimum travel time.
\

4 .

Density is a measure of the number of
persons or vehicles using a given
| space.
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LOS (service
quality related)

flow/free movement to complete

LOS reflects the quality of service \
experienced by traffic participants
depending on how heavily used the
infrastructure is. It ranges from free

breakdown (congestion). LOS is
derived from either delay or density. /
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Walking and cycling measures may have local and/or network-wide impacts, making it
necessary for each proposed measure to determine the scope (local or network) and
decide at which level it should be assessed. Following standard guidelines, the three

possible assessment levels are junction, segment and corridor (see table). The next step
is to select the appropriate key performance indicators.

For example, if a city proposes to introduce a 30 km/h speed limit for a segment (local

level), density and LOS are selected as KPls. A

Assessment Level
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Setting priorities

FLOW recognises that cities all establish their own priorities. Many have sustainable
urban mobility planning processes that facilitate decision making. One outcome of
such a process may be a decision to prioritise walking, cycling and public transport
over car travel. FLOW facilitates this prioritisation by including a weighting factor in its
calculation of congestion.

A city may set a weighting factor for each transport mode with reference to its
established priorities. This weighting factor recognises that cities may have transport
policies that emphasise the various positive impacts of walking and cycling based on
their strategic objectives. These priorities can be set for the entire network or for parts
of it. For example, a cycle highway will have a higher priority for cycling than will a
pedestrian area.

The default value for the weighting is 1 (i.e., the same for all modes) to allow for
comparison of the effect of a single measure across different cities if so desired.
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Setting priorities eLoarning

In the example below, a city is considering building a new cycle lane, which would take
space away from car traffic and allocate it to cycle traffic. In the FLOW calculation, a city
that has established priorities that put bicycles ahead of cars may assign it a higher
weighting than other modes when determining the performance level of the network.

Transport | Weighting

Affected network element
mode factor
car 1
prioritisation of cycling: separate cycle lane (extension) public_transporf ]
construction of a new cycling lane lanes for motorised traffic (reduced width)(cy:ﬁ;t 3 )
pedestrian 1
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Summary

In a multimodal understanding of congestion:
one or more than one mode may be congested (e.g. pedestrian and/or car
traffic)
or
the sum of all modes may be congested, i.e. an aggregated measurement
indicates that there is congestion (see next module).

The KPls to measure transport network performance and congestion are:
Delay
Density
Level of service

The user perspective is an integral part of a multimodal understanding of congestion,

i.e. a traffic participant regards a certain state of traffic flow as congested if his/her
accepted/minimum travel time is exceeded.
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