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A REMINDER FROM LAST WEEK LECTURE TOPIC: 

APPROACHES IN ACCESSIBILITY MEASUREMENT

Geurs and Van Wee (2004):

1. Infrastructure based measures

2. Location based measures

3. Person-based measures

4. Utility-based measures

Curtis and Scheurer (2010): Multicriteria analysis accessibility measurement (the SNAMUTSmodel). 

Porta, Crucitti, and Latora (2006): the primal approach (either metric or topological)

Hillier and Hanson (2004): the dual approach or dual graph (topological)



Mobility concept and 
definition



Mobility concept 

and definition
Mobility measure is used to quantify the overall transport system performance

Urban Mobility assessment requires the application of methodology integrating different metrics 
(a multi-dimensional approach)

A three layer approach is used:
• Urban mobility data
• Indicators 
• Indices



Mobility definition
Urban mobility represent the movement of persons between various locations within different time frames
By different transport modes for the purpose of reaching different objectives. 

RECALL THE INFRASTRUCTURE BASED ACCESSIBILITY MEASUREMENT FROM THE LAST WEEK:

TIME FRAME

TRAVEL TIME

TYPES OF MODES OR
TRIP PURPOSES



This measurement has not considered the impact of transportation policies on land 
useorurban form.Forexample, howthe transport policies influence the level of 
speed and how does it impact the land use.

Thismeasurementhasnotconsideredthe impactof land usepolicies onthe 
accessibility level that furthermore impacted on the spatial distribution of activities. 
Forexample, howthe development of real estate or apartment near toll access 
influence the level of accessibility of the area.

This measurement cannot be used in Cost Benefit analysis or economic valuation of 
accessibility benefit.

THE INFRASTRUCTURE BASED MOBILITY



Mobility definition

Mobility is characterized by its side effects such as travel times, costs, and congestion (Amaral 5)

Mobility increases with the shortening of the average travel time, lowering of the travel time deviations 
And travel costs (Casey et al. 6)

The overall mobility is person related and represent the total number of trips within the observed area, 
Regardless of the trip purposes or chosen transportation mode (Brcic et al 2, 8)

A motion of passengers and goods, with the passengers or ton kilometers and the number of undertaken 
rips as the key dimensioning parameters (Litman, 11-13)

Every increase in the number of trips, passengers, or ton kilometers and the transportation speed is a 
positive contribution to mobility (Litman).



URBAN MOBILITY IN TERMS OF 

PHYSICAL MOVEMENT

• PUBLIC TRANSPORTATION enabling mobility for all social group represented in a population (the number 
of passengers transported)

• INDIVIDUAL TRANSPORTATION is any type of movement occurring as a results of personal mobility 
choice

• FREIGHT TRANSPORTATION is a product of urban population existential needs, with the city usually 
becomes the production and consumption center. 



Mobility concept

• THE USER PERSPECTIVE: The possibility of moving from one point (origin) to another (destination) by 
using a certain mode (s).

• THE INFRASTRUCTURE PERSPECTIVE : the capacity of transport system to ensure users reaching 
destinations with a satisfactory service level. 

Mobility is used as a measure of transport system efficiency (Rashidy, 9)



MOBILITY CONCEPT

Urban mobility data: heterogeneous, collected by using various sources. 

According to urban mobility data, urban mobility indicators are defined. 
Urban mobility indicators is the value based on data from the segment of the urban mobility.
It describes the phenomena that affect urban mobility or is the result of urban mobility. It represents 
parameter based on the data form the segment of the mobility system (transport, economy, ecology, 
society).

To reduce the complexity and scope of data and indicators to be included in the urban mobility
Assessment, the urban mobility index is introduced. 

Urban mobility index is a single numerical mobility assessment score, as a result of the relational data
And/or mobility indicators fusion.



Mobility data 

The list of data sources usable for the purpose of the mobility assessment



Example of urban mobility data and indicators

Which one is data

Which one is indicators



Mobility indicator dimension
It describes the phenomena that affect urban mobility or is 

the result of urban mobility

THE TRANSPORT 
RELATED CATEGORIES 

(travel time, speed, trip 
matrices)

THE ECONOMIC 
INDICATORS (fuel price, 
parking fee, household 

income)

THE SOCIAL INDICATORS 
(social acceptancy: the 
number of accidents 

and fatalities)

THE ENVIRONMENTAL 
INDICATOR (pollution 

emissions, noise)



Mobility Indicator
An overview of transport indicators



Mobility Indicator
An overview of social and economic indicators



Mobility Indicator
An overview of environment indicators



Mobility indicators

Indicators Definition 

The mobility of inhabitants A number of trips per inhabitant within the observed time period (a year, a 
month, a day, thus observing daily, monthly, or annual mobility) 

Total mobility rate A daily number of trips per person

Total mobility length The number of achieved passenger kilometers per person in a unit of time;
The number of vehicle kilometers

Total mobility time A number of hours spent on travelling per person in a unit of time

? The average travel time needed to reach the destination (expressed by time 
units), normalized by distance and weighted by factors depending on the 
objective of the mobility assessment. 

Measure a change of status or a parameter; to indicate progress in line with the predefined objectives. The 
indicator enables an efficient and simple monitoring of changes during a certain time period.



MOBILITY INDICES

A result of the relational data and/or mobility indicators fusion, with an aim to assess mobility.

The indices is used to reduce the complexity and scope of data and indicators to be included in mobility 
assessment. 

The index represents a synthesize measurement that containing a significant amount of information in a 
single scalar. 

Index is used for the status assessment of the complex system as a whole, not on the level of the individual 
components. 



Mobility index: a sampling mobility 

index 
Indicators Definition 

A sampling mobility index (Frei 
54)

A set of indicators and indices intended for the measurement of mobility in 
medium and small size urban surroundings. 

Measure the status assessment of the complex system as a whole.



Mobility index: travel time index
Indicators Definition 

Travel time index measuring the congestion differences between metropolitan areas and is related to the 
traffic flow speed. The Travel Time Index is calculated as a quotient of the time required for 
travelling during the congestion (Congested Travel Time) and the time needed to pass the 
same section without congestion (Free Flow Travel Time).



Mobility index: the smartness index

To benchmark transport cities, a composite scoring system was developed to measure the Smartness index 
of a city’s transportation system. 

Indicators Definition 

SI The smartness index

Sij The smartness score for indicator i in each sub-system i

J The total number of sub-systems

Ij The total number of indicators in each subsystem 



Mobility index: shared mobility index 

Shared mobility index assessing the three categories: general information and demographics, mobility, 
vision and objectives. 
The index is intended for the decision makers on the level of the city administration when the new mobility 
related services are being introduced. Example: the index can measure the needs and readiness of a certain 
environment to implement public vehicle sharing system (a car sharing system)



MOBILITY INDICES MEASUREMENT: 
congestion index

1. main indicator= travel time

See the manual MKJI, 1997 (chapter 5, page 5-17):

Ilustration:

We cancalculate travel time onceweknowthe distance, the average 

speed (on free flow and peak hour). Travel time can also be measured in 

Google map or other application.

Average speed calculation

Average speed= distance/travel time 

Travel time= distance/average speed

Tocalculate vehicle speed in free flow condition, the manual assigned this formula:

Free flow speed
Basic speed

Adjustment factor  

for road wide

Adjustment factor

for kerb or shoulder 

or road side 

constraint

Adjustment factor

for city size



INFRASTRUCTURE BASED MEASURE = 
MOBILITY INDICES MEASUREMENT

2. Indicator based on congestion level

- The longer travel distance and the longer travel time, the more the contribution on
road congestion (Tamin, 2010).

Speed is the general indicator of pelayanan (Level of 
Service=LOS)

See the manual MKJI for LOS calculation for urban street  

(chapter V section 2.2.3 page. 5-18)

Volume, V

Travel time,

t



LOS CALCULATION PRINCIPLES

From: Tamin (2010)

Road capacity is named as SMP or EMP (equivalent passanger 

vehicle) (atau dalam Satuan Mobil Penumpang/SMP) per hour. The 

relationship between speed and volume is not liner. The number of 

vehicle added during low volume increase travel time slightly but the 

added vehicle during high volume during increase travel time 

dramatically. The curve is shown as in the figure (Black,1981 in 

Tamin, 2010).

See the manual MKJI for LOS calculation for urban street  

(chapter V section 2.2.3 page. 5-18)

The changes in volume to
capacity ratio

Travel time



Free flow

A B

Stable (for
inter-urban
roads)

C

stable (for urban 
roads)

D

Not stable 
traffic flow

E

Traffic flow 
faltered

F

Congestion  
condition

Tamin, 2010
See the manual MKJI for LOS calculation for urban street

(chapter V section 2.2.3 page. 5-18)

Volume to capacity ratio

T
ra

v
e

l 
s
p

e
e

d

Level of service

LOS CALCULATION PRINCIPLES



Attachment 

PKJI 2014

Example from a published paper



The end

Q & A Session


