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Main challenge: 
- Sea passages cannot be blocked with fences 
- Aegean Sea passages are very narrow (5-6 n.m.) 
- Basic infrastructure available (no disaster) 
- ...but first-response window is <30 minutes 



4 / 15 
“Refugee influx analysis for ‘smart’ early-warning system for rescue/relief operations (...)” 

 Hellenic Informatics Union / ICT4dascgr  --  SafeEvros 2016 @ Alexandroupolis, 25/6/2016 

Main problems: 
- No coordination 
- Rapid response 
- Logistics 
- Early warning 

Left: A snapshot photograph from the northern beaches of Lesvos (Oct.2015), 

9 boats with 40-50 each, heading to the landing zone with only minutes apart. 

Down: Screenshot from a live Google map used by the SSAR elements in 

northern Lesvos, showing the identified refugee boats heading towards the 

island on February 17th, 2016 (13:37’ local) (Credit: Proactiva Open Arms). 

(Credit: AFP / Aris Messinis) 
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Daily influx analysis: 1-D, 2-D (weekly) 
- Models for identification & forecasting 
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* Ref: “Identification of refugee influx patterns in Greece via model-theoretic 

analysis of daily arrivals” (Harris Georgiou @ Arxiv.org & SafeEvros 2016) 

Statistical characterization of the daily arrivals: 

  skewness & med/mean diff. show left-tail bias 

  “smaller volumes are more common than larger extremes” 

  2/3 inclusion rule (Gaussian): less than 6.400 arrivals / day 

  only 11,1% above 6.700 arrivals / day (i.e., only few extremes) 

  useful guidelines for steady-state influx management (logistics) 

     (confirmed by Gaussian and Gen.Extr.Value distribution fits) 



Cosine-linear Regression: 
- Linear trend estim. 
- Periodic trend estim. 
- Major “frequency” 
- High/Low peaks 
- Very simple calc. 

ARMA modeling: 
- Auto-regressive (y) 
- Moving average (x) 
- Sys. identification 
- Short-term forecast  
- Adaptive, simple 
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* Ref: “Identification of refugee influx patterns in Greece via model-theoretic 

analysis of daily arrivals” (Harris Georgiou @ Arxiv.org & SafeEvros 2016) 

Frequency response & spectral (FFT) analysis confirm short-term periodic trends (major: 6,2-6,5 days) 



Weekly analysis: 7-day “patterns”, in-depth analysis of influx & networks (PPCA,ICA,…) 
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analysis of daily arrivals” (Harris Georgiou @ Arxiv.org & SafeEvros 2016) 

SVD 

components 



http://chios.prometheus.online/  

Points of Interest  

Need per Spot 

Announcements 

Weather Conditions 
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Summary: 

 

  refugee influx patterns closely match ‘output’ from store-and-forward networks (smugglers) 

  periodic ‘bursts’ (24-48 hours) and ‘pauses’ (3-4 days), major period is almost weekly 

  the Sunday/Monday 48-hour window exhibits consistent peak in arrivals 

  statistical/spectral models can provide short-term influx forecasting (ARMA, order < 21 days) 

  matrix factorization techniques can provide weekly trends (SVD, PPCA, ICA, etc) 

 

 

Future enhancements: 

 

  take into account weather elements (wind intensity, sea condition) as ‘input’ in the models 

  make localized data/models available, i.e., per-island (Lesvos is 75-805 of total influx) 

  implement & deploy within a logistics web platform (Prometheus), link with live data feeds 

  establish 3-4 alert levels for predictive modeling, use as proactive tool (early warning) 

  create a second pilot analysis for refugee influx in the central Med. passage (to Italy) 
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Further information: 

 

 #Sahana4Greece – http://sahana.ict4dascgr.eu 

 Prometheus – http://chios.prometheus.online 

 Sahana Central (Europe) – http://refugees.sahana.io/ 

 ICT4dascgr (team) – http://www.ict4dascgr.eu 

 Hellenic Informatics Union (HIU) – http://www.epe.org.gr  
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