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Armed conflicts and population displacement
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IOM’s Transhumance Tracking Tool (TTT)
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CoExist aims

• EO data are exploited for an assessment of the 
spatio-temporal dynamics of environmental 
parameters that influence transhumance patterns

• Holistic consideration of various static and dynamic 
parameters

• Intelligent and repeatable model for transhumance 
suitability 

• Results being used in conflict prevention to help 
identify potential conflict zones and periods and to 
better prioritize interventions
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Environmental variables from EO data

Product Source Data Spatial Resolution Temporal Resolution Product period

Drought 
probability

MODIS, 
CHIRPS, FAO

~ 1km 8/16 days MODIS 
comp., monthly CHIRPS

Monthly
(May – Oct.)

Farming 
Systems

Sentinel-2 10m ~ 5 days (2016 – 2019) 2019

Landcover Copernicus ~ 100m Static 2018

Population 
Density

Facebook ~ 30m Static 2018

Surface Water 
Dynamics

Sentinel-1, 
Sentinel-2

10m 12 days, ~5 days 2019

Rangeland 
Productivity 

Sentinel-2 10m ~5 days Monthly
(Jan. – Dec.)

Rainfall Data CHIRPS ~ 5km Monthly Monthly
(Jan. – Dec.)

Burned areas Sentinel-2 10m ~5 days Monthly
(Dec. – Mar.)
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Example: Farming Systems

Tobias Landmann, David Eidmann, Natalie Cornish, 

Jonas Franke & Stefan Siebert (2019) Optimizing 

harmonics from Landsat time series data: the case of 

mapping rainfed and irrigated agriculture in 

Zimbabwe, Remote Sensing Letters, 10:11, 1038-

1046, doi:10.1080/2150704X.2019.1648901



© Remote Sensing Solutions GmbH 2021

Concept for suitability maps

Mask Environmental variables Socioeconomic factors

• Landcover (urban)
• Water

• Farming Systems 
(irrigated)

• Restricted areas

• Burned areas

• Surface Water Dynamics
• Drought Probability

• Rangeland Productivity
• Rainfall
• Distance to urban

• Distance to water
• Other landcover

• Farming systems 
(rainfed)

• Population density
• Socioeconomic places 

(markets, vets, etc.)
• TTT (origin, destination)
• Conflict data

Environmental-related 
suitability maps

weightingmasking

Final transhumance 
suitability maps

overlay
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Online map:
http://map3d.remote-sensing-solutions.de/coexist/coexist/#
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Dingolfinger Str. 9
D-81673 München

franke@rssgmbh.de

www.remote-sensing-solutions.com

Please contact franke@rssgmbh.de
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2011

Maximilian Schwarz, Tobias Landmann, Natalie Cornish, Karl-Friedrich 

Wetzel, Stefan Siebert, Jonas Franke (2020) A Spatially Transferable 

Drought Hazard and Drought Risk modeling Approach Based on Remote 

Sensing Data. Remote Sensing 12:237, doi:10.3390/rs12020237

2012 2013 2014

2015 2016 2017 2018

Drought 

hazard

Example: Monthly and yearly drought hazard
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Suitability

Overall mask

Distance to 
Urban

Distance to 
Water

Forest Suitability

Rangeland 
productivity

Vegetation 
cover

Mask


