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Introduction
Urbanization [1] requires institutions to more 
effectively design and plan urban transports 
systems to improve the quality of life of the 
inhabitants considering environmental, economic 
and social impact.

Advanced transport planning activities are shifting 
towards a focus on sustainable mobility strategies 
[2]. There is still a lack of knowledge regarding the 
design of gender-driven design of inclusive 
transport systems. 

[1] United Nations (2014). World urbanization prospects, the 2011 
revision. Department of Economic and Social Affairs, Population 
Division, United Nations Secretariat, New York.

[2] Buhrmann, S., Wefering, F., Rupprecht, S. (2019). Guidelines for 
Developing and implementing a sustainable urban mobility plan –
2nd edition. Rupprecht Consult-Forschung und Beratung GmbH.
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DIAMOND methodology
• The project aims at turning different sources of data to fair and actionable knowledge, ensuring women inclusion in 

transport sector both as users and employee. 

• The research follows a gender-sensitive, multi-disciplinary approach that brings together different urban and mobility 
experts, transport authorities, computer and data scientists, mobility economists and social scientists across 8 countries. 
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Thematic analysis
Identification of the Fairness Characteristics:

• Literature review [3]: Cluster of FCs, Fairness 
Characteristics and relevant parameters;

• Focus Groups: issues of equality in the 
transport sector in different EU countries.

[3] García-Jiménez, E., et al. (2019). Transport and gender issues: 
factors with influence in women inclusion as professionals and 
users of transport infrastructures, Journal of Travel Behaviour and 
Society (submitted).
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Structured data
GIS-based suitability analysis of geo-localized open 
data regarding the Province of Barcelona (Spain).

DATA TYPOLOGY INDICATORS DATA SOURCE

TERRITORIAL DATA

Land Use (Urban fabric) Copernicus Land Monitoring Service

Points of Interest OpenStreetMap

SOCIO-DEMOGRAPHIC DATA 

Total population National Statistics Institute

Age of population National Statistics Institute

Gender of population National Statistics Institute

Nationality of population National Statistics Institute

MOBILITY DATA 

Public transports OpenStreetMap

Road Infrastructures OpenStreetMap

Parking facilities OpenStreetMap

TRAVEL DEMAND DATA Number of passengers FGC

Structured open data were collected and analysed for 
characterizing and selecting a short list of relevant metro 
and urban railway  stations managed by FGC.

Results will be compared to structured proprietary data 
regarding travel demand (number of passengers per 
metro and urban railway station) and OD matrix.
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Territorial data
1. Extraction of urban fabric data on buffer areas;

2. Extraction of points of interest data on buffer areas;

3. Normalization of values;

4. Weighted summation of normalized values through 
constant parameters;

5. Quintile frequency distribution of Territorial Data 
Index values. 
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Socio-demographic data
1. Extraction of (i) population, (ii) female, (iii) 

elderly and (iv) foreigners density data on 
urban fabric on buffer areas;

2. Normalization of values;

3. Weighted summation of normalized values 
through constant parameters;

4. Quintile frequency distribution of Socio-
demographic Data Index values. 
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Mobility data
1. Extraction of (i) public transports, (ii) road 

infrastructures and (iii) parking services data 
on buffer areas;

2. Normalization of values;

3. Weighted summation of normalized values 
through constant parameters;

4. Quintile frequency distribution of Mobility 
Data Index values. 
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1. Total number stations (No.82 stations), data validation (No.74 stations);
2. At least two highest or lowest quintiles among territorial, socio-demographic and mobility data (No. 29 stations);
3. Short list of No.10 stations based on:

• Heterogeneous metro and urban railway lines and tariff zones;
• Non-adjacent localization of stations;
• Heterogeneous characteristics of the stations (underground or above-ground) and territory (city, town, village, countryside).

Data analysis
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Combining structured open and proprietary data for further characterising the selected stations.

Results
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Social media data
Kalium allows to efficiently and flexibly manage the 
tracking of social network data in real time. 

This system will be used to retrieve information from the 
Twitter streaming API, monitoring the terms and 
geographic areas identified as relevant for the use cases.

Social media data collection will be focused on 
Twitter social network. This is due to API-
Application Programming Interface policies. 
Available data from Tweets will be focused on: 

• Geospatial data; 

• Time-based meta data; 

• Hashtags; 

• Text messages; 

• Weblink to original Tweets. 

Social media data will be collected for two months 
by using Kalium [4], a the proprietary tool 
developed by EURECAT. 

[4] Napalkova, L., Aragón, P., & Robles, J. C. C. (2018). Big Data-
driven Platform for Cross-Media Monitoring. In 2018 IEEE 5th 
International Conference on Data Science and Advanced Analytics 
(DSAA) (pp. 392-399). IEEE.
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Social media data
The goal of social media data collection is to 
further characterize the selected metro and urban 
railway stations by:

• clustering social media data among space 
(e.g., points of interest) and time (e.g., events) 
by using the open source density based 
clustering tool DBSCAN [5];

• performing content analysis of text messages 
through hashtags (e.g., #metoo, #FGC) and 
relevant keywords derived from focus groups.

Social media data will be disaggregated among 
gender through automated analysis of Twitter 
profile pictures, usernames and bios by using the 
open source state of the art library M3Inference.

Freely taken from https://onemilliontweetmap.com/

[5] Ester, M., Kriegel, H.P., Sander, J., Xu, X., et al.: A density-based 
algorithm for discovering clusters in large spatial databases with 
noise. In: Kdd, vol. 96, pp. 226–231 (1996) 

https://onemilliontweetmap.com/
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Conclusions
• DIAMOND project converts data into 

knowledge with notions of impartiality to 
support the inclusion of women in current 
and future transport systems as transport 
users and as professionals in the sector;

• Development of an interoperable and user-
friendly toolbox for fairness self-diagnosis 
and decision support in transport planning;

• Within the urban informatics approach [6], 
structured open and proprietary data will be 
combined with social media data for further  
characterizing the identified shortlist of 
metro and urban railway stations where to 
perform further data collection through 
onsite observations, survey questionnaires 
and focus groups.

Freely taken from www.urbaninformatics.net
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[6] Batty, M. (2013). The new science of cities. Mit Press.

http://www.urbaninformatics.net/
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