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• Most of world population lives in cities
– many challenges arise from this growing urbanization

• Local governments require information to support urban planning

• Indicators helps to measure and monitor performance 
– e..g. availability of services, quality of urban life

Introduction

– e..g. availability of services, quality of urban life

• Many efforts aiming to develop indicators to evaluate the 
performance of countries, regions and cities
– city as a black box

•



• Quality of Urban Life Index  (IQVU) 
– created to support urban planning in Belo Horizonte, a 2.5-million-

people city
– aims to spatially quantify inequalities in the accessibility to services
– calculated for city subdivisions

• Problem: it lacks of regularity in updating index (1994, 2000, 2006, 
2010 and 2012)
– limits its potential use as a tool to support urban planning

Introduction

– limits its potential use as a tool to support urban planning
– possible causes: differences in temporal granularity among the 

sources of information, difficulties in obtaining data, methodological 
changes in data generation, political reasons

• We argue that data from location-based social networks (LBSN) can 
be used to calculate metrics / indexes to supporting urban planning

• Case study: we used data from LBSNs to estimate the Local 
Availability Index (IOL) – an IQVU component



• Many studies using alternative data sources to investigate urban problems

• Venerandi et al. (2015) presented a methodology to measure urban 
deprivation from user-generated content
– Foursquare and OpenStreetMap

• Quercia and Saez (2014) investigated social media as an alternative data 
source to verify the relationship between socioeconomic deprivation and 

Metrics, Indicators and LBSN Data

source to verify the relationship between socioeconomic deprivation and 
the presence of specific economic activities
– Foursquare

• Shelton et al. (2015) investigated issues like segregation between 
neighbourhoods, mobility and inequality within the city
– Twitter (geotagged tweets)

• De Nadai et al. (2016) studied the relationship between urban vitality and 
diversity
– Foursquare, OpenStreetMaps



• Quality of Urban Life Index (IQVU)

• Aims to quantify spatial inequality of services available and accessible to 
the population
– be a tool to support urban planning and resources allocation
– should be easily and periodically updated (1994, 2000, 2006, 2010, 2012)

• A multidimensional index created by a multidisciplinary team

Quality of Urban Life and Local Availability Indexes

• A multidimensional index created by a multidisciplinary team
– ten dimensions (variables): food supply, culture, education, sports, habitation, 

urban infrastructure, environment, health, urban services and public security

• Created and applied in Belo Horizonte city (Brazil)
– uses a political subdivision in regions called Units of Planning (UPs)

• Local Availability Index (IOL) is a component of IQVU
– measures the availability of services inside a geographic region



Pampulha Modern Ensemble (World Heritage Site)

Belo Horizonte
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• Official data sources

• LBSN
o a grid of ~530k points, with 25m of distance
o Yelp, Foursquare, Google Places, Facebook
o data were collected from October 2 to October 25, 2015 

Methods: data gathering, characterization and analysis

o

Facebook Foursquare Google Places Yelp



Methods: data gathering, characterization and analysis

• Data processing
– remove duplicate entries

– (manual) classification of LBSN categories according to the 
IQVU indicators
• LBSN dataset has POI which are not used by IQVU methodology 

(e.g. laundries and clothing stores)(e.g. laundries and clothing stores)

– remove unused data

•



Methods: data gathering, characterization and analysis

• Differences in the quantity of unique entries and in their spatial distribution 
– downtown concentrates business places
– deprivation of some regions

• Distribution among categories is also not homogeneous 
– e.g. the number of markets is much higher than the number of hospitals

•

Facebook Foursquare Google Places Yelp



Methods: data gathering, characterization and analysis



• Local Availability Index (IOL) 

– a metric used to calculate IQVU - measure availability of services

– count, for each indicator, the number of places / UP / population

– aggregate information from the indicators (e.g. supermarkets) into IQVU 
variables (e.g. food supply)

Methods: calculation of Local Availability Index

– results are weighted according to the importance of each IQVU variable

• LBSN does not provide data to calculate all indicators of IOL
– data of IQVU 2012 was used as basis 
– from 36 indicators, it is possible to calculate 15 using data from LBSN
– 3 of 10 IQVU variables using only LBSN data
– 6 of 10 IQVU variables using LBSN + Official data



Results

• Evaluation of IOL indicators calculated using data from LBSN
– values obtained were discretized into the same intervals used  by IQVU: 

[0,0.5), [0.5, 0.6), [0.6, 0.7), [0.7, 0.8), [0.8, 1], labeled 1, 2, 3, 4, 5

– calculate accuracy, precision and recall using a multi-class approach testing all 
datasets against official results (2012)

– good accuracy was achieved, but results for precision and recall were poor

•



Results

• Spatial patterns of the results of the IOL variables calculated using 
LBSN

Food Supply

•
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Culture

Results
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Health



• LBSN data can be biased by being crowdsourced

• Lack of some types of information from LBSN
– it was not possible calculate all indicators
– this could be solved with government open data initiatives that 

supports availability of information in machine readable formats

• Lack of mobility data to calculate accessibility (required to calculate 
IQVU final index)

Limitations 

• Lack of mobility data to calculate accessibility (required to calculate 
IQVU final index)

• Lack of updated results of IQVU for comparison
– LBSN data are from the third quarter of 2015, the latest IQVU results 

are from 2012

• With open data initiatives and improvements of this work will be 
possible to produce frequently and updated results to support 
urban planning



• There is a potential use of LBSNs data to calculate urban indicators

• Despite the limitations, the achieved results encourage us to 
perform further investigations
– How to integrate data from several LBSN? Better results can be 

achieved with data integration? 

– How to assess quality of urban life? Which indicators should be used? 
• much of data collected were not used

Final remarks

• much of data collected were not used
• some indicators seem irrelevant or less important (e.g. movie rental stores, 

public phone) and others currently important are not considered (e.g. 
broadband internet)

– Challenge: how to evaluate results with an outdated baseline?

• Future work: a VGI framework to dynamically measure individuals 
perception about the quality of urban life, adjusting the results 
according to city dynamics and citizen behaviour
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