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Background

 As per January 2016, 80 million people were affacted by food crises, and 270 
million in food stress situation

doi:10.2788/669159



Early warning for disaster risk reduction

 Disaster risk management is a key pillar for building resilience to food 
security crises and shocks

 Early warning systems for drought-induced food crises are well 
developped

 Objectives: 

 Early assessment of the crop season outcome

 Monitor status of pastures in pastoral livelihoods

 Extensive use of data collected by Earth Observation Satellite



Where crops are grown?

 Cropland mapping relies on satellite imagery 



Where crops are grown?

 Focus: Drought-prone areas with high cropland intensity 
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Main risk for agriculture
in Africa: drought

Average precipitation per dekad

(10-day period)



Earth observation satellites



Earth observation 
satellites



Earth observation satellites with high 
temporal frequency

Daily image

10-day composite
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Satellite imagery: 

• Low spatial resolution: PROBA-V (1 km), AVHRR (1.1 km), 
MODIS (0.25 km)

• Daily image, but usable data are 10-day composites

• Principle: 

- vegetation indices (NDVI or FAPAR) indicate 
the“greenness of the surface”

- changes over time in the level of vegetation indices 

- difference compared to a “reference” past period or to

historical average

• Qualitative assessment of crop performance

Crop and rangeland monitoring with remote 
sensing
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Crop and rangeland monitoring with remote 
sensing

NDVI Jan 2013Average NDVI
January
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Crop and rangeland monitoring with remote 
sensing

Average NDVI
January

NDVI Anomaly 
Jan 2013
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Crop and rangeland monitoring with remote 
sensing

NDVI and Rainfall profiles
Feb 2012 - Jan 2013
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Crop and rangeland monitoring with remote 
sensing

NDVI and Rainfall profiles
Sep 2010 - Aug 2011



Crop growth simulation model

Global Water Satisfaction Index (25x25 km grid, 10-day meteo data)

Actual yield production possible where reliable data for calibration are available



Modelling pasture 
green biomass
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Application in Niger, in 

support to Ministry of 

Livestock

Model using vegetation 

indices derived from 

satellite data

Fig. Estimated biomass for department level aggregation for 2004

Fig. Estimated biomass for department level aggregation for 2012

Rangeland 
monitoring



Water extent derived from Landsat satellite imagery

Irrigation water 
reservoirs

Source: JRC-LRM - Global Surface Water Layer

Extent of water in June 2015

Extent of water in December 2015

Extent of water in September 2015

Historical maximum extent



Main regions of interest:
- Horn of Africa
- The Sahel
- Southern Africa
- North Korea (DPRK)

Crop monitoring 
reports




