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Accessibility facilitates modelling 
the interaction between land use 

and transport systems 
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Moderador
Notas de la presentación
Accessibility is a key concept in urban and regional planning due to its capacity to link the activities that people or business need to the chances to effectively reach them. Accessibility, thus, simplifies the relationship between land use and transport and facilitates modelling the interaction of both systems.
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Moderador
Notas de la presentación
The spatiotemporal data availability of traditional data sources has limited the study of this interaction. Results reflect optimal or average conditions and do not show the temporal variation of accessibility, which is particularly relevant when analysing large cities. 
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Moderador
Notas de la presentación
The recent availability of traffic data provided by commercial navigator companies (TomTom, Nokia Here, Garmin) and as (limited) open data (Google) allows the real leap towards dynamic accessibility. In addition, most public transport operators contribute to Google Transit, thus permitting the calculation of multimodal accessibility even at the urban scale. 
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Ciuccarelli, P., Lupi, G., & Simeone, L. (2014): Visualizing the Data 
City (pp. 17-22). Springer International Publishing.  

Moderador
Notas de la presentación
At the same time, data on the location of people during the day is becoming more spatially and temporal disaggregated, thus contributing to increase the detail of the land use part of accessibility measures. For example, geo-located tweets can be free downloaded and used to map the intensity of use of each part of the city during the day.
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Mapping the dynamics of accessibility along the 
day in order to provide policy makers with a 
closer vision of accessibility issues that are 

otherwise masked in static accessibility analysis. 

Our objective 

Moderador
Notas de la presentación
In this research we take advantage of the increasing availability of big and open data in order to overcome the temporal restrictions of previous studies at the urban scale in Madrid. The objective is to map the dynamics of accessibility along the day in order to provide policy makers with a closer vision of accessibility issues that are otherwise masked in static accessibility analysis.
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Our data 
TomTom Speed profiles 

Geo-located tweets 

INE 2011 Census 
Control data 

Moderador
Notas de la presentación
TomTom speed profiles to generate OD travel time matrices at different times of the dayGeolocated tweets from Twitter to estimate its suitability as a proxy of opportunities for interaction at different times of the dayThe location of resident population according to the official data in the latest Census as control data to contrast our results.
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TomTom collects data since 2007 

With over 400 million users worldwide 

Gets over 7 billion speed and distance 
measurements per day 
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TomTom Speed profiles 

Speed profile data 
on every street 

segment with over 
1,000 observations 

98 speed profiles according to speed 
data recorded every 5 minutes 
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Initial dataset: +6 million tweets in Madrid along 2014 

Madrid study area 

A grid of 1236 cells (2x2 km) 
covering: 

a) All populated areas in 
municipalities with an average 
density over 500 
inhabitants/sq.km. (490 cells) 

b) Areas within 15 minutes of 
travel time (free flow) from any 
of the cells in a) (746 cells) 
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Number of tweets per hour in each time slot and day of the week 
Madrid, 2014 

Moderador
Notas de la presentación
The pattern is different in weekdays and weekendsWednesdays have the highest probability of representing a regular weekday (unless it is a bank holiday)
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Number of tweets per hour on Wednesdays 
Madrid, 2014 
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Morning  
(09:00 – 11:59) 

Number of Twitter users per hour on Wednesdays 
Madrid, 2014 

Afternoon 
(13:00 – 16:59) 

Evening 
(18:00 – 23:59) 

Moderador
Notas de la presentación
Twitter users are more spatially concentrated in the morning than in the afternoon, and specially than in the evening



Transport, infrastructure & territory 
Research Group | Universidad Complutense de Madrid 

ERSA 55th Congress | World Renaissance: Changing roles for people and places 
Lisbon, 25-28 August 2015 

Morning  
(09:00 – 11:59) 

Number of Twitter users per hour (relative to total Twitter users)  
on Wednesdays, Madrid, 2014 

Afternoon 
(13:00 – 16:59) 

Evening 
(18:00 – 23:59) 

Moderador
Notas de la presentación
We made the previous figures relative to the total number of Twitter users per hour in each time slot
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User profiles 

Moderador
Notas de la presentación
Then we obtained the spatial distribution of user profiles according to the time frame dominance
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Population grid (2011 Census) 

Moderador
Notas de la presentación
This is the spatial distribution of people according to their place of residences as in the 1x1 km grid developed by the National Statistics Institute of Spain. We computed accessibility indices using Twitter data at each time slot, and using resident population official figures to provide a point of comparison.
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Preliminary results – potential accessibility 

Population based 

Morning  
(09:00 – 11:59) 

Afternoon 
(13:00 – 16:59) 

Evening 
(18:00 – 23:59) 

Moderador
Notas de la presentación
The spatial pattern of potential accessibility when using Twitter data reflects roughly the core to periphery spatial pattern of the potential accessibility of resident population when computed with average travel times. There are still some slight differences when computing the potential accessibility in the morning, afternoon and evening, with the former showing a more concentrated pattern in the core area.
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Preliminary results – average total travel time 

Population based 

Morning  
(09:00 – 11:59) 

Afternoon 
(13:00 – 16:59) 

Evening 
(18:00 – 23:59) 

Moderador
Notas de la presentación
Something similar occurs when computing the average total travel time. According to this data, the area with lower travel time to all the other areas is larger in the afternoon
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Preliminary results – accumulated opportunities 
(30 minutes) 

Population based 

Morning  
(09:00 – 11:59) 

Afternoon 
(13:00 – 16:59) 

Evening 
(18:00 – 23:59) 

Moderador
Notas de la presentación
The same happens when we count the number of opportunities for interaction within 30 minutes of travel time.
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Preliminary results – Difference in potential accessibility 

Morning minus afternoon potential Morning minus evening potential 

Moderador
Notas de la presentación
Blue =  more potential for interaction in the morning, thus working areasOrange to red = more potential for interaction in the afternoons (left) and evenings (right) than in the morning, thus leisure and/or residential areas
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Some preliminary conclusions 

New data sources increase temporal and spatial resolution 

This data can be introduced in accessibility indices to evidence 

more accurate spatiotemporal patterns 

This will help urban and transport planners to make decisions for 

specific parts of the city at specific time frames 

Further analyses are required to find a better match of time slots 

and actual population daily travel patterns in Madrid  
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Some examples of further research 

  To analyse the impact of the activity intensity (demand) and the 

circumstances of the transport system (offer) separately  

  To make use of the information contained in each tweet:  

 Language detection for identifying migrant and tourist patterns 

Replies and hashtags for mapping people networks 

  To integrate public transport data 
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Thank you for your attention! 
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