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Objectives

■ to identify key uncertainties and reappraise the migration concepts

■ projections based on the analyses of the patterns, motivations and modalities of 

migration

■ to widen the EU’s viewpoint on the policy migration nexus

■ qualitative scenario building on the stories of migrants en route to complement 

quantitative scenarios

■ to validate big data technologies to help estimate stock migration and migration flows

■ to merge knowledge of the quantitative and qualitative approaches to provide a 

holistic view of migration



Premises

■ Investigating how to harness new data sources for migration analysis and policy 

making

■ Identifying the uncertainties and reappraising assumptions

■ Exploring the reasons why migration predictions may not hold

■ Conceptualising “Hubs of Migration”

■ Listening to the migrants on the way to understand the root causes of migration

■ Using big data as proxies for migration measures



Data sources: Satellite imaging

Aim: Demonstrate how satellite-based holistic analysis 
improve the understanding of environmental migration 
movements (2015 to 2019).

AOI: 13 districts (112,000 km2) in centre and South of 
Somalia where mostly affected by environmental 
migration.

Datasets used:

1. Sentinel-1 and 2
2. NASA DEM
3. Soil moisture index (SMI)
4. Standardised Precipitation-Evapotranspiration 

Index (SPEI)
5. Internal displacement data



Data sources: Satellite imaging

Satellite derived 
products:

1. Vegetation spectral indices 
(NDVI, SAVI, and LAI)

2. Agricultural Drought 
Indicator (ADI)

3. Flood maps
4. Land Cover change maps



Data sources: Satellite imaging

Key findings:

1. Slow-onset climate events (like drought) and rapid-onset (like flood) climate events 
have different impacts on society and the responses.

2. The impact of floods is mostly localised and limited to the districts suggesting that 
migrants from major floods try to stay close to their homes but outside the direct 
disaster zone.

3. Drought has a more progressive impact and people start to leave their homes with some 
delay after the drought started and it takes a much longer time to return home.

4. Compared to regular floods that are part of the agricultural climate and essential for the 
agricultural growing season, extreme floods are more likely destructive and lead to 
migration.



Data sources: Social media
● Nowcasting stocks and flows

○ Twitter
■ Superdiversity index - indicator based on 

sentiment assigned to terms, high 
correlation with immigration rates (e.g. UK)

● Dataset: 
doi.org/10.5281/zenodo.6367083 

■ Languages employed and geolocation-
language as proxy for nationality (e.g. 
Turkey border rush)

■ Labelling migrants - nationality and 
residence based on geolocation of user 
and friends - stocks 

○ Facebook - Social Connectedness Index
■ Important in nowcasting models

Scatter plot of Superdiversity and immigration by country

https://link.springer.com/chapter/10.1007/978-3-030-44584-3_22


Data sources: Social media

● Integration - Twitter data
○ Origin and destination attachment

■ Attachment based on the topics 
discussed on Twitter

■ Dataset: 
doi.org/10.6084/m9.figshare.193
48058.v1

○ Sentiment and hate speech towards 
migration

■ Indicators for the entire Europe
■ Dataset: 

doi.org/10.6084/m9.figshare.174
30560.v1



Data sources: Mobile phones

1. Call Detail 
Records (CDR)

2. Extended Detail 
Records (xDR)

3. Inbound Roaming 
(IR)

4. Outbound 
Roaming (OR)

5. Airtime Top-up 
Transactions 
(ATT)



Aydoğdu, B., H. Samad, S. Bai, S. Abboud, I. Gorantis, A.A. Salah, “Analysing international airtime top-up 
transfers for migration and mobility,” Int. Journal of Data Science and Analytics, to appear.



Data sources: Mobile phones

- Migrant population mapping with satellite and mobile phone data
- Spatial segregation indicators



Data sources: Mobile phones
- Migration detection 

algorithms (xDR vs. CDR)
- Seasonal migration
- Start and end dates
- Characteristics of migrants 

vs. non migrants 



Crunchbase data
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Data sources: Other sources
● Highly skilled migration

○ Scientific flows  - extracted from scientific publication data
■ EMAKG Dataset: doi.org/10.5281/zenodo.5888647 

○ Crunchbase flows- computed from crunchbase.com
● Air traffic data

○ General mobility trends  
● E.g. Brexit analysis

Air traffic data



Combining data sources

Some data sources are more amenable to 
combination. 

We studied social media data + mobile phone 
data for investigating border rush.

Satellite data + mobile phone data for 
improving the interpretation and visualization of 
mobile data, as well as estimation of stocks.

C. Arcila Alderon, T. Bircan, B. Gürbüz, O. Öneş, B. Aydoğdu, A.A. Salah, A. Sirbu, 
“Combining Twitter and mobile phone data to observe border rush”, in preparation



Ethical and legal issues

Social media data becomes ‘small data’ when focusing on migrants  

- risk of re-identification 

- need to minimise data and aggregate smaller groups 

Individual versus group privacy - minimisation and aggregation of group data as 
well.

Legal/practical accessibility of data sources may change over time.



https://hummingbird-h2020.eu/publications
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