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Objectives 

• Demonstrate the use of real time satellite data in drought 

assessment 
 

• Understand the linkage between climate variability and drought 

impact 

 

• Illustrate the methodology based on 2015’s climate conditions in the 

Volta basin 

 



Setting the scene… 



⅔ 
of Burkina Faso and 

Ghana are within 

the Volta basin 



White Volta 

Lower Volta 



90% 
of population in Burkina Faso 

is actively involved in the 

agricultural sector 

Source: Fabien Fougère pour “Le Monde” 



Burkina Faso is 

affected by a 

number 

documented 

drought events 

over the last 100 

years 



Sahel region 
has been largely studied 

unlike droughts in the 

Volta basin 



Drought assessment in the Volta basin 

• Climate variability from North (Sahel) to South (coast) 

 spatiotemporal drought assessment is required 

 

• Few studies in the region and only based on precipitation as the major 

climate variable 

 Multi drought indices approach is required in complex environment 

 

• 90% of Burkina Faso population actively involved in the agricultural 

sector 

  Drier climate might lead to food insecurity and poverty 



Analysis of different remotely sensed datasets 



Climatology in sub-basins 

Monthly rainfall from 1981 to 2016 (Climate variability during 1981 to 2016) 

 

Differences in yearly climatic conditions between the two basins.  

White Volta Lower Volta 



Climatology in sub-basins 

Monthly rainfall from 1981 to 2016 

Black line shows the monthly rainfall median and the envelop is defined by the 25th and 75th percentile 

White Volta Lower Volta 



Monthly rainfall compared to long term mean 

Rainfall deficit in early 2015 

White Volta Lower Volta 

Rainfall deficit in late 2015 



Rainfall deficit during growing season 

Rainfall deficit Rainfall deficit 

White Volta Lower Volta 



Standardized Precipitation Index  

SPI is one of the most common used indices for evaluation of rainfall 

variability 

White Volta 



SPI indicates large rainfall deficit in White Volta 

Large percentage (about 80%) of the White Volta affected 

by low rainfall (SPI < -1) 



SPI indicates smaller rainfall deficit in Lower Volta 

Longer duration and later in 2015 but 

impacts a smaller area 



Spatiotemporal distribution of rainfall deficit 



Soil moisture 

Map of soil moisture index in August 2015 



Vegetation impact 

• Normalized difference vegetation index 

(NDVI) 

− Varies between -1 and +1 

− Dense vegetation canopy (0.3 – 0.8) 

− Water surface (very low positive or 

even slightly negative values) 

 

• Correlation with leaf area index and 

biomass 

NDVI for Volta basin in August 2015 



Vegetation impact in White Volta in August 2015 



Vegetation impact in Lower Volta in Nov.-Dec. 2015 



Conclusions… 



Wrap up 

• Climate variability based on historical data 

 

 

• Identify temporal and spatial rainfall deficit  

 



Wrap up 

• Soil moisture impact 

 

• Vegetation impact  

 



Conclusions 

• Satellite based data provides temporal and spatial monitoring of 

drought impacted areas in close to real time from Flood and Drought 

Data portal 

 

• Spatial and temporal assessment is required for drought monitoring 

 

• Drought monitoring is the first step in drought planning 
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