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East Africa (EA, 5°S–20°N, 28°E–52°E) is experiencing an extreme interannual variability of its 
rainfall regime with economic and societal consequences on a population that mainly sustains on 
rain-fed agriculture. The complexity of the rainfall regime is the result of the overlap of factors 
ranging from large-scale tropical drivers (including several major convergence zones such as the 
intertropical convergence zone, ITCZ, and the Congo Air Boundary) to more regional factors 
associated with the presence of lakes, land properties, complex topography, and the maritime 
influence.  

In this work, satellite and reanalysis datasets are analyzed to disentangle the possible role that two 
of such local factors, sea surface temperatures (SSTs) and soil moisture (SM), play in shaping EA 
rainfall variability and the associated physical mechanisms. The rainfall dataset is a daily 
accumulated satellite product, the Africa Rainfall Climatology version 2 (ARC2) at 0.25° spatial 
resolution. 

In general, rainfall variability over EA is highest during the short rains season (October-November-
December, OND) and is linked to the direct influence of the SST variability in the Indian Ocean 
(IO, mainly western IO), the remote Pacific Ocean (El Niño Southern Oscillation, ENSO), and the 
local influence of SM. The strong positive correlation (0.87) between EA short rains season and the 
Indian Ocean Dipole (IOD) index indicates that IOD in its positive phase (IOD+) plays a dominant 
role in driving OND rainfall. Moreover, IOD+ usually coincides with El Niño events and becomes 
stronger as the intensity of El Niño increases, specifically in case of the Eastern El Niño episodes. 

The physical mechanism explaining the IOD link consists of a Gill-type response to warm Western 
IO SST anomalies that induces a westerly low-level flow anomaly over equatorial  Africa and leads 
to moisture convergence over EA (Bahaga et al. 2014). This response becomes stronger in the years 
of joint IOD+ and El Niño events as the intensity of El Niño increases specifically in the eastern 
Pacific and the Walker circulation is shifted accordingly. 

SM seems to be responding to rainfall variability with some time delay but seems also to be playing 
a kind of memory effect on rainfall the following year (positive feedback). 


