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Github Repository & Data 
Access



Link
Descarga del repositorio:  
https://github.com/fcorowe/dfd4mobility

Visita https://zenodo.org/record/8160319

Ver instrucciones detalladas en un 
correo electrónico enviado por Carmen 
el 18/07/2023

https://github.com/fcorowe/dfd4mobility
https://zenodo.org/record/8160319


Overview:  
Digital Footprint Data



Structure
1. Introduction to human mobility 

& digital footprint data 

2. Opportunities of 
digital footprint data

3. Challenges of digital 
footprint data



Human Mobility
Local urban mobility

Geographical scale

Internal migration

International migration

Causes Impacts

Place inequalities

Population inequalities

Individual inequalities

Place inequalities

Population inequalities

Individual inequalities



Digital Footprint Data?

Internet Social media

Commercial & transactional Sensor

Imagery



Data for Mobility

*Warning* Not collected for research purposes

CDR/XDR 
~100m-1km 

~30min

GPS 
~5-20m 

~10-25min

Bluetooth 
~1-10m

Smart card 
location

Destination

Source: Rowe and Patias (2020)
Origin



Digital Footprint 
Data

Spatial quantitative 
methods

Theory

“Although ‘big data’ and, more recently, ‘big code’ may have captured the limelight, 
theory is invaluable and should not be disregarded” (Franklin 2023: 178) 



Opportunities



High resolution
Geographical and temporal granularity 



Greater geographical coverage
Assessing stay-at-home at a global scale



Near real-time availability
Measuring population movement during COVID-19



Near real-time availability
Measuring climate-induced population displacement 



Near real-time availability
Measuring conflict-induced population displacement 



Challenges



Epistemology

Enriching existing 
theories

Embracing data-
driven thinking

Strengthening interdisciplinary 
collaborations 

1. Dynamic perspective 
2. Focusing on distribution extremes



Data
Accessibility & discoverability 

Variable standards in who & how 

Integration & interoperability 
Unrelated digital data environments 

Spatial, social and demographic biases 
Urban, educated, wealthy, young & middle-age individuals

Source: Schlosser, Sekara Brockmann and Garcia-Herranz (2021).



Methodology
Adoption of data science & ML/AI 

Lack of standard practice 
Data engineering & validation 

Generalisation of observed patterns 
Re-weighting /resampling sp. post-stratification  

Infusing socio-economic & demographic attributes

Source: Oliver, Lepri and Sterly et al. (2020)

device_id latitude longitude timestamp

488bb45a-fbd4-458e 48.8 30.2 1643674140

76549c5b-56ab-4e1 51.5 31.1 1643674140

910db600-1f54-4bfd 47.1 37.6 1643674140

9f7a8f26-bbbc-4725 50.5 30.2 1643674140

2175e67e-a541-4acf 47.7 35.6 1643674140



Ethics & Privacy
Anonymisation  

Privacy vs Accuracy 

Barriers to replicability & reproducibility

Source: US Census Bureau 2022



Conclusions



• Digital footprint data offer opportunities to enhance our understanding of human 
mobility & migration and improve transport, navigation systems, pandemic 
responses & urban spaces. 

Yet… 
• Key epistemological, ethical, data and methodological challenges exist and need 

to be addressed in order to unleash the opportunities offered by digital footprint  
data

Final Remarks (I)



• Protocols for ensuring FAIR data & generating anonymised & synthetic data 
• Trusted research digital environments 
• Frameworks for assessing & correcting data generation & usage biases 
• Repository of standard tools & practices for data engineering & validation 
• Expanding & developing new dynamic theories

Final Remarks (II)



Overview:  
Meta-Facebook Mobility 

Data



Data for Good
Access to privacy-preserving data for partners to tackle social problems 

Data on human mobility during crisis 

Two datasets: 
Facebook Population 
Movements 

Facebook anonymises and aggregates data to preserve users’ privacy. 



Population
Who?  

Number of Facebook users (mobile app users w/ location services device setting on)  

Spatial resolution: 
Administration areas 
Microsoft Bing Tiles - 2.5-6 Km2 

Near real-time - Time window: 00:00, 8:00 and 16:00 (Pacific Time)  

The location where users spent most time within each 8-hour window  

Period covering the entire event & baseline period 

No information for units w/ less than 10 obs. 

Datasets are discontinued after 90 days after the last data update

Source: Rowe (2022).





















Limitation
•Facebook coverage (low penetration of Facebook in some locations, age biases…) 

•Location setting on 

•Lack on information about users 

•Lower representation of small areas 

•Set baseline period 

•Datasets discontinued 90 days after the last data update 



Checking Installation 
Status



Software

Source: Rowe (2022).

✅ R 

✅ Studio 

✅ Quarto 

✅ Libraries


