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Welcome to this year’s Mastering Mobility 
Series!

02.11.2021 Data types and data collection methods for an urban mobility diagnosis

10.11.2021 Tramways as sustainable mass-transit systems: Ex-post evaluation of Moroccan 
tramways

16.11.2021 Understanding air quality and its role in urban transportation

23.11.2021 Integrating air quality into sustainable mobility planning

29.11.2021 Reforming paratransit with MobiliseYourCity's newest catalogue of measures

30.11.2021 Getting to know your potential: Conduct a financial assessment of your city

07.12.2021 Reflecting about barriers and co-creating solutions for active and walkable cities

✓ Learn

✓ Exchange

✓ Connect

Translation French-
English will be provided



3 - Data types and data collection methods for an urban mobility diagnosis

Agenda

10:00 Welcoming words to the Mastering Mobility Series 2021

Mateo Gomez

10:10 Introduction to today‘s session

Mateo Gomez

10:15 Poll

Mateo Gomez

10:20 Why mobility surveys?

Ferdinand Marterer

10:25 Types of mobility surveys

Ferdinand Marterer

10:45 Methods of data collection

Ferdinand Marterer

11:10 Break

11:15 Breakout groups

All participants

11:30 Short Q&A, wrap-up and participant feedback

Mateo Gomez
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▪ Define an urban mobility diagnosis and understand why it’s 
essential to do one as part of an urban mobility planning 
process 

▪ Identify the requirements and steps for conducting an 
urban mobility diagnosis

▪ Define the types of data needed to conduct an urban 
mobility diagnosis

▪ Reflect on how to close data gaps in low-data 
environments

Objectives of the session
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Facilitator
Mateo Gomez
Associate Mobility Expert

MobiliseYourCity

Meet the speakers and 
facilitators of today’s session

Speaker
Ferdinand Marterer
Project coordinator
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Data Collection: Mobility survey design

THANK YOU FOR MUTING YOUR MICROPHONE

PROGRAMOBJECTIVES

• Develop skills related to mobility

survey design and 

implementation

• Presentation of type of surveys

and related issues

• Methods involved and good 

practices

Why mobility surveys ? 10:20 - 10:25 CET

Types of mobility surveys 10:25 - 10:45 CET

Methods of data collection 10:45 - 11:10 CET
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Without data, you can only make assumptions, generally biased by your personal background :

• Impact on the accuracy of transport model and traffic forecast

• Impact on decision made concerning scenarios (infrastructure sizing)

• Impact on the validity of socioeconomic and financial assessment

Data is a key element to transport project planning  and assessment:

• Proceed to the analysis of the current mobility situation

• Participates in scenarios definition

• Proceed to transport modelling and forecast for SUMP scenarios assessment

THANK YOU FOR MUTING YOUR MICROPHONE

Why data?

Why mobility surveys?
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Different types of data necessary to describe a complex system

INSTITUTIONAL FRAMEWORK: Governance, Financial capacities

URBAN FABRIC AND LAND USE

SOCIO-ECONOMIC CONDITIONS DATA

TRANSPORT OFFER

→ Transport modes available and their characteristics

TRANSPORT DEMAND

→ Traffic observed and Mobility patterns

SECONDARY DATA

PRIMARY DATA

THANK YOU FOR MUTING YOUR MICROPHONE

Why mobility surveys?
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Data collection process

THANK YOU FOR MUTING YOUR MICROPHONE

Why mobility surveys?

PERFORM DATA AUDIT

CONSULT STAKEHOLDERS 
FOR THE COLLECTION OF 
EXISTING DATA
(institutional data, previous
studies/surveys…)

RETRIEVE AVAILABLE DATA
Synthesize their content, 
identify data gaps

COLLECT ADDITIONAL DATA
To fill important gaps in 
data (Mobility survey with 
Field data collection):
• Update existing data
• Fill gaps in existing data
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Types of 
mobility surveys
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Mobility surveys

A trip is defined by the answers to the following questions:

Why ? → Trip purpose (work, school, leisure…)

Where ? → Origin and destination

When ? → Time period and travel time

How ? → Transport mode, itinerary …

Mobility surveys shall allow to characterize these different

issues.

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys

Periods of surveys, over 
months, weeks and 
hours

Time

Details on types of 
vehicles and 

characteristics

Composition

Study area

Space

Optimal data
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Different types of surveys for different purposes

A. Household Survey

B. Traffic Counts

○ Classified traffic counts

○ Directionnal counts at junctions

C. Surveys by Interviews

○ Public transport O-D interviews

○ Road side interviews

D. Travel time surveys

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys
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A. Household surveys

PURPOSES

• Inventory of trips and mobility patterns on 

the study area

• Provide a wide range of data: housing

characteristics, household socioeconomic

data, motorization, individual occupation, 

trips, mobility rates per mode/purpose, 

opinion about mobility and transport …

• Used for decision support, modelling, 

transport planning and evaluation

• Based on the relation between

settlement/socioeconomic and mobility

patterns

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys
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B. Traffic counts

What to count ?

• Vehicles

• Persons (riders)

• Trips… for all transport modes, passengers and goods

• At cross sections, at junctions

• At peak hours, daily, weekly, permanently

Counts are generally exhaustives (all vehicles are counted), 

with possible classification of vehicles counts allow for :

• Average annual trafic estimation

• Hourly, daily, monthly traffic evolution

• Redressment of OD interview surveys

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys

MYC Vehicle 
category 

Vehicle category Description 

Private car Private car (small, large, minivan) 
Any motor vehicle intended for passenger transport, the seat 
capacity does not exceed nine seats (including driver), the total 
permissible gross weight does not exceed 3,5t. 

Individual taxi Individual taxi (formal) 
Cars which transport passengers in return for payment of a fare 
and which are typically fitted with a taximeter. 

Motorcycle 
Motorcycle (personal and 
GOJEK/GRAB without passenger) 

A two-wheeled vehicle with an engine. 

Motorcycle taxi Motorcycle taxi (with passenger) 
Motorcycles which transport passengers in return for payment 
of a fare (e.g. Go-jek, Grab). 

Minibus Minibus (angkot, rental) 
Any motor vehicle intended for the collective transport of 
persons whose number of seats is less than nine, including 
hirings, collective taxis and rural transportation. 

Bus Bus 
Any motor vehicle intended for the collective transport of 
persons, the number of seats of which is greater than nine or 
the permissible total weight exceeds 3.5t. 

BRT BRT 

Bus Rapid Transit (BRT) is a high-quality bus-based transit 
system. It is typically specified with dedicated lanes, iconic 
stations, off-board fare collection, and fast and frequent 
operations. 

 

MYC Vehicle 

category 
Vehicle category Description 

Very light LCV 
Very light LCV (Light Commercial 

Vehicle), three wheel (ex: Viar) 

A mostly three-wheeled motorized vehicle used for goods 

transport. 

LCV 
LCV (Light Commercial Vehicle) 

(ex: Van) 

Motor vehicle intended for the transport of freight, the 

permissible gross weight does not exceed 3.5t. 

Solo truck Solo truck (10t max) 
Motor vehicle intended for the transport of freight, the 

permissible load is up to 10t. 

Articulated truck Articulated truck (more than 10t) 

Motor vehicle intended for the transport of freight and the total 

authorized load exceeds 10t tonnes. Trucks consist of trucks and 

tractors (truck with trailer). 

 

The case of SUMP 
Mebidangro
MYC composition
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B. Traffic counts Results examples: Link sections 1/2

Average Annual Daily Traffic (AADT) 

in Personal Car Unit (PCU)

Taxis traffic at evening peak hour

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys
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B. Traffic counts Results examples: Link sections 2/2

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys

Average daily traffic

Hourly traffic for a typical weekday

Yearly evolution of traffic

Hourly traffic for a typical day (PCU)

Comparison for different links
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B. Traffic counts Results examples: Junctions

Movements per direction at junction (PCU)

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys
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C. Survey by interviews

Central element of traffic studies is the construction of the demand matrix, with origins

and destinations.

OD interviews allow to estimate mobility patterns through a sample of the existing traffic

• Collect information about :

• Origin, destination, purpose, travel time, trip frequency

• Vehicle type, vehicule occupancy (private transport)

• Access and egress mode, transport cost (public transport)

• Related to the transport mode

• Road Side Interviews: Necessary to intercept/stop road traffic

• Public transport surveys: Intercep public transport riders either on-board or at station

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys
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C. Survey by interviews Road side interviews examples

Occupancy rate per type of vehicle

Origin breakdown per interview location

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys
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C. Survey by interviews Results examples: PT surveys

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys

Trips breakdown per purpose depending on gender

(women/men)

Access and Egress modes

Average total travel time

Trip cost
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D. Travel time surveys

Why perform travel time surveys ?

• Travel time is an important parameter for mode 

choice and itinerary choice

(as well as travel cost – related to individual socio-

economic parameters – and attractiveness)

• Necessary to check a model calibration, not only for 

traffic loads, but also for its ability to restitute

reliable travel times after traffic assignement

• Potentiel travel time saving is part of transport 

project / policy assessment (value of time)

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys

How to perform travel time surveys ?

• Floating car: on each itinerary surveyed, several 

measures per direction and time period

• Use of big data :

• Usual sources : GPS, Google, mobile phone 

providers …

• Possible to retrieve real time data or historic data

• Sample quality ?
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D. Travel time surveys Results examples 1/2

Examples of results: 

Travel time on a designated itinerary

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys
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D. Travel time surveys Results examples 2/2

Comparison for travel speed between private car and public transport

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys

Representation of the road congestion through Google data
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RSI and screen lines

Road Side Interviews can complement household surveys, as a 

screen line to intercept exchange and transit traffic (trips with

origine and/or destination not included in the HHS area)

• Number of locations limited to main axes in/out of the area

• All the possible relations are « cut » by the survey line

• RSI + HHS allow to collect a much larger range of information

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys

Complement Stand-alone

RSI can constitute also a stand-

alone data collection (possible 

to build a full demand matrix 

only from RSI).

• Requires a large survey plan in 

order to cover all main road 

links all over the study area →

Necessary to be able to catch 

all significant OD

• Can be complex to organize : 

multiple location to handle 

simultaneously, police support, 

interviews over different days, 

redressment of the interviews 

…
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© mostafa meraji, Unsplash

Methods of data 
collection
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Steps for survey plan design and implementation

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection

MODELING

Define survey area in relation with study area1

Define survey plan depending on the project goal, existing data, available time & budget2

Set up the logistic for the survey campaign : communication, authorizations, equipment, …4

Implement a pilot survey6

Clean / control / process the data collected8

Prepare forms for each type of survey3

Hire and train surveyors5

Implement the main survey, with adequate monitoring7
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Household survey methodology

IMPLEMENTATION

Different ways to implement a HHS:

• Face to face interview

• Telephone interview

• Internet

 Pro / cons of each method

QUESTIONNAIRES

Household survey form composed generally of 4 different forms

• Household form : 1 form per household

• Individual form : 1 form per household member

• Trip form : 1 form per household member surveyed for trips (4 member max. per household)

• Opinion form : 1 form per household member surveyed for trips (4 member max. per household)

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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Household survey methodology Household form

1. HOUSEHOLD FORM

• Housing information

• Household size

• Household motorization

• Household income

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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Household survey methodology Individual form

2. INDIVIDUAL FORM

• Detailed household composition

• Individual characteristics

• Main occupation

• Vehicle availability

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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Household survey methodology Trip form

3. TRIP FORM

• Collect all trips during a designated day
(day prior to the survey)

• Trip form organized as a global « round-
trip »
For each trip :

• Destination (taking into account that
the starting point of the day is home)

• Purpose

• Transport mode

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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Household survey methodology Opinion form

4. OPINION FORM / MISCELLEANOUS

• Mobility needs

• Opinion about transport offer quality, 

safety, possible improvements … 

• Analysis by gender

• Possibility to shift to stated

preference survey

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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Different methods for link section counts

Method Vehicle classification Implementation Data management Time period Data accuracy Cost

Manually
(surveyors) 

●●●●○
All types possible

●●●●○
Depend on the survey

plan

●●●○○
Data entry, control, 

cleansing

●●●○○
Day time only on short time 

period

●●●●○
Higher details possible
Possible humain error

●●●●●

Temporary pneumatic
tubes 

●●○○○
Light/heavy vehicles only

●●●●○
Depend on the survey

plan

●●●●●
Automatic processing

●●●●○
Large time period possible 

Security issue at night

●●●○○
Reliability of tubes can

cause data loss

●●●●○

Cameras, drones ●●●●●
All types possible

●●●○○
Subject to local 

regulation

●●●○○
Depends on video

processing (manual/auto)

●●●○○
Day time only on short time 

period

●●●●○
Good if automatic

processing

●●●○○

Specific automatic devices 
for pedestrians and cycles

●● ○○○
Specific to NMT

●●○○○
Heavy (generally

permanent + calibration)

●●●●●
Automatic processing

●●●●○
Large time period possible 

Security issue at night

●●●●●
Good

●●○○○
Higher if 

permanent

Permanent counting 
stations 

●●○○○
Light/heavy vehicles only

●●○○○
Heavy

●●●●●
Automatic processing

●●●●●
Permanent

●●●●●
Good

●○○○○

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection

Pneumatic tubes

Magnetic loop Permanent 

counting station
Cycle counting station



Data collectionNovember 2021 34

Different methods for junctions counts

Manually (surveyors)

• Direct count of movements

• Recording of plates (tape recorder or video) 

and processing of the data

Automatic counts

• Video cameras with a software enable to read

plates

• Drones with software following vehicles in the 

junction

Scout camera

Drones

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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O-D Interviews methodology

Different methods for private vehicles OD surveys

• Driver interview

• Plate reading (only possible for screen line OD)

• Flyers (only possible for screen line OD): a flyer is

distributed at each entry of the perimeter with a color

code and collected at the exit

• GPS / phone data

Methods for Public Transport surveys

• Interviews at stations

• Interviews on-board

• Online surveys

• GPS / phone data

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection



Data collectionNovember 2021 36

O-D Interviews methodology

Interview forms

• Necessary to be quick (especially for RSI
and onboard PT surveys)

• Trip informations : origin, destination, 
purpose, frequency

• For road interviews : vehicle type and 
occupancy

• For public transport : route 
identification, access/egress mode, cost

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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O-D Interviews methodology

All interview survey data need to be redressed on the total traffic

→ The OD matrix from the interviews is expanded to fit the traffic counted

• Generally, redressment per vehicle type and time period

• Need to redress together only vehicles with similar patterns (for instance, impossible to redress
light and heavy vehicles together)
→ Necessitates traffic counts per vehicle types accordingly

• Need to have minimal number of surveys per group to redress (30 surveys per group minimum, 50 
surveys preferably) to ensure statistical significance
→ Better to have larger time periods to allow for bigger survey groups. The objective is to have 
redressment coefficients close one to another

• Estimation of AADT shall take into account traffic seasonality

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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EASY TO MONITOR
Number of surveys  (total, per 
surveyor, per day & time)

REAL-TIME RESULT
Customizable data visualization tools
(charts, word clouds, numbers)

MAP VISUALIZATION
Geolocated surveys or  tracking 
routes

STANDARDIZED DATA
Standardized data, exportable to csv 
and kml

TIME SAVING
Minimize time for data recapitulation and 
cleaning as the result of the survey is 
automatically digitized 

COST EFFECTIVE
Minimizing budget for the overall survey as it 
reduce the time for data recapitulation. 

Data entry: Open data kit

a. Eliminate hand writing process;

b. Eliminate printed material & printing 
cost;

c. Minimizing planning variation risk;

d. Eliminate mixed – up document risk.

e. Decrease chances of fraud
(geolocalization of sample).

Benefits on data collection

a. Eliminate data input process, that can
save 3.000 – 6.000 working hours (373 
– 745 working days) *normal working
hour is 8 hour/day

b. Increased performance monitoring 
with standby operator on dashboard.

c. Decrease chances of fraud
(geolocalization of sample).

d. Increase quality of data (readability, 
etc.)

Benefits on data entry

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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Data Collection Guidelines PM 96/2015

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection

Data collection requirement in order to plan, 
manage, and optimize the safety, mobility, and 
effectivity of traffic according to Ministry of 
Transportation guidelines for Traffic measures.

→ Need to be standardized and adopted 
nationally

→ Related infrastructure, budgets, trainings 
to be dispatched

→ Direct influence on projects and plannings
weighted for optimized guidelines

- AADT: Annual Average Daily 
Traffic

- Collected every month
(preferable), or at least 
collected 4 times in a year.

- Survey duration is 1-full-
week (preferable), or at 
least 2 days (minimum)

- 15-minute survey interval

1. TRAFFIC VOLUME

- Traffic categorized by its 
axle type and its weight for 
pavement analysis and 
evaluation.  

- Traffic categorized as 
Motorcycle, Light Vehicle, 
Heavy Vehicle, and NMT 
for road capacity analysis 
& evaluation.

2. TRAFFIC COMPOSITION

Understanding volume 
variation:
- within a day (AM & PM 

peaks, off-peak)
- within a week (weekday 

and weekend pattern)
- within a month
- within a year (seasonal 

traffic pattern)

3. TRAFFIC VOLUME VARIATION

- Balanced and unbalanced 
directional traffic on road 
segments

- Directional traffic 
proportion on junctions

- CTMC (Classified Turning 
Movement Counting)

4. DIRECTIONAL TRAFFIC 
PROPORTION 

- Spot Speed: Time mean 
speed, space mean speed

- Travel Speed
- Free Flow Speed
- Traffic delay, geometric 

delay

5. SPEED AND DELAY

- Traffic light
- Sign and road marking
- Road lighting
- Road safety equipment: 

delineator, guard rail, 
mirror, island, etc.

- Bus stop, bus lane, parking 
area, intermodal facility

- Curb, pedestrian sidewalk, 
bike lane, access for the 
disabled

6. ROAD INVENTORY
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Risks to data collection

TYPE OF 

RISK

EXAMPLE OF RISK MITIGATION

Environmenta

l

Bad weather conditions Reactivity to postpone/delay part of the survey

Covid-19 

pandemic

• HHS non respondent

• Lower traffic at counts

• Modification of mobility patterns

• Surveyors training

• Sanitary measures for surveyors

• Communication prior to survey

• Use historic data (previous surveys, phone or operator data)

Survey 

execution

• Surveyors security (especially during RSI)

• Ability to stop traffic at RSI location

• Entry data app breakdown

• Surveyors training

• Security equipment

• Collaboration with police

• Back up plan with paper forms

Reliability of 

data

• Bad entry of data

• Non respect of methodology

• Surveyors training

• Monitoring during surveys

• Automatic checks during data entry

• Adaptation of survey methodology

Accuracy of 

data

Inconsistency in data classification between counts 

and interviews

Quality checks during survey design

Data 

management

• Different data format

• Risk of data loss

• Use of international format (GTFS)

• Online storage

THANK YOU FOR MUTING YOUR MICROPHONE

Methods of data collection
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Survey area
The definition of the survey area is related to the scale of the project, from a specific road project, to a 

metropolitan / regional transport masterplan. For a mobility plan like SUMP, the survey area:

• Shall cover all trips impacting the SUMP perimeter (internal, exchange, transit)

• Shall be declined for the different types of survey (different types of survey adressing different types of trips)

• Shall consider future urban development

ZONING

Household survey zoning refers to the sample building:

• Survey area correspond usually to the inner perimeter of the study

• Zoning of the survey area into drawing sectors :

• Homogeneous zones in terms of urban characteristics and density

• Maximum 30 000 inhabitants per sector

• Random selection of household in each sector :

• At least 75 households/sector to ensure statistical reliability

• How to ensure a random draw ?

THANK YOU FOR MUTING YOUR MICROPHONE

Types of mobility surveys

Example of Medan
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Thank you for your attention!

Keep in touch 

Mobiliseyourcity.net

contact@mobiliseyourcity.net

@MobiliseCity

MobiliseYourCity

MobiliseYourCity


