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Food-Climate-Migration Nexus
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Migration patterns in West Africa

Intra-Africa and overseas international migration 

(Mercandalli & Losch 2015)

“Migration is part of the system”
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Aim of this study

Identify areas where the possibility of migration is high (or low) in order to:
o target policy recommendations
o  support climate change adaptations

 (How) can RS and spatial data be used to identify starting areas of migration?
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Framework Hypotheses Regions
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Framework Hypotheses Regions
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Expert interviews

Based on own survey conducted in Ghana, March 20227



Available geospatial data
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CHIRPS 

Annual and Biannual rainy season calculation (Dunning et al. 2016)
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Climatological daily mean rainfall for each day of the year

(red), climatological daily mean rainfall anomaly (blue), and

climatological cumulative daily mean rainfall anomaly

(green). The magenta dots mark the extent of the

climatological water season.

a)
Annual Biannual

Climatological cumulative daily mean rainfall anomaly (green) and

climatological cumulative daily mean rainfall anomaly smoothed using

a 30 day running mean (purple). minima and maxima that mark the

beginning and end of the climatological water seasons



CHIRPS 

Annual and Biannual rainy season calculation (Dunning et al. 2016)
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Day of first onset
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Day of second 
onset

CHIRPS 

Annual and Biannual rainy season calculation (Dunning et al. 2016)
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CHIRPS 

rainfall indices per pixel



MODIS NDVI
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Combination of MODIS Terra & Aqua

= 46 images per year (2011 – 2020)



MODIS NDVI

14 MODIS Terra NDVI, including only good and marginal data (Day 217, 2020, scene H18v07)

Problem: unreliable pixel values

Ghana

Burkina Faso



MODIS NDVI - Interpolation of missing values
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Interpolation of missing data (approxNA, focal)

 Mean value of the month August

 Mann Kendall-Test and Sen’s Slope Estimator
Ghana

Burkina Faso

Sen’s Slope Estimator



Weighted overlay - Areas affected by multiple factors
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Testing the method – preliminary results

Areas affected by multiple factors



Further Research & Conclusion

• Different weighted overlay scenarios 
e.g for ecological and/or economic reasons only, different migration types…

• Validation of hypotheses regions using interviews with (potential) 
migrations

• RS and spatial data can be used to detect unfavourable regions

• The hypotheses regions can be a starting point for further research 
on migration decisions

18



References

19

Bondarenko M, Jones P, Leasure D, Lazar AN, Tatem AJ. 2020. Census disaggregated gridded population estimates for Mozambique 

(2017), version 1.1. WorldPop, University of Southampton. doi:10.5258/SOTON/WP00672

Climate and Development Knowledge Network and African Climate & Development Initiativ: 2022: THE IPCC’S SIXTH ASSESSMENT 

REPORT - Impacts, adaptation options and investment areas for a climate-resilient West Africa

ESA Climate Change Initiative - Land Cover project 2017

Falchetta, G., Pachauri, S., Parkinson, S. et al. A high-resolution gridded dataset to assess electrification in sub-Saharan Africa. Sci Data 6, 

110 (2019). https://doi.org/10.1038/s41597-019-0122-6

Funk, C., Peterson, P., Landsfeld, M. et al. The climate hazards infrared precipitation with stations—a new environmental record for 

monitoring extremes. Sci Data 2, 150066 (2015). https://doi.org/10.1038/sdata.2015.66

Hersbach, H, Bell, B, Berrisford, P, et al. The ERA5 global reanalysis. Q J R Meteorol Soc. 2020; 146: 1999– 2049. 

https://doi.org/10.1002/qj.3803

Kummu, M., Taka, M. & Guillaume, J. Gridded global datasets for Gross Domestic Product and Human Development Index over 1990–2015. 

Sci Data 5, 180004 (2018). https://doi.org/10.1038/sdata.2018.4

Maina, J., Ouma, P.O., Macharia, P.M. et al. A spatial database of health facilities managed by the public health sector in sub Saharan Africa. 

Sci Data 6, 134 (2019). https://doi.org/10.1038/s41597-019-0142-2

Mercandalli & Losch 2015. Rural Africa in motion Dynamics and drivers of migration South of the Sahara

Pettersson, Therese, Shawn Davis, Amber Deniz, Garoun Engström, Nanar Hawach, Stina Högbladh, Margareta Sollenberg & Magnus 

Öberg (2021). Organized violence 1989-2020, with a special emphasis on Syria. Journal of Peace Research 58(4).

https://doi.org/10.1038/s41597-019-0122-6
https://doi.org/10.1038/sdata.2015.66
https://doi.org/10.1002/qj.3803
https://doi.org/10.1038/sdata.2018.4
https://doi.org/10.1038/s41597-019-0142-2


Thank you very much for your attention

alina.schuermann@geo.uni-halle.de
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