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            Abstract
The recent decades-long decline in East African rainfall1 suggests that multidecadal variability is an important component of the climate of this vulnerable region. Prior work based on analysing the instrumental record implicates both Indian2 and Pacific1 ocean sea surface temperatures (SSTs) as possible drivers of East African multidecadal climate variability, but the short length of the instrumental record precludes a full elucidation of the underlying physical mechanisms. Here we show that on timescales beyond the decadal, the Indian Ocean drives East African rainfall variability by altering the local Walker circulation, whereas the influence of the Pacific Ocean is minimal. Our results, based on proxy indicators of relative moisture balance for the past millennium paired with long control simulations from coupled climate models, reveal that moist conditions in coastal East Africa are associated with cool SSTs (and related descending circulation) in the eastern Indian Ocean and ascending circulation over East Africa. The most prominent event identified in the proxy recordâ€”a coastal pluvial from 1680 to 1765â€”occurred when Indo-Pacific warm pool SSTs reached their minimum values of the past millennium. Taken together, the proxy and model evidence suggests that Indian Ocean SSTs are the primary influence on East African rainfall over multidecadal and perhaps longer timescales.
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                    Figure 1: 
Results of the MCEOF proxy synthesis.



Figure 2: 
Field correlations between simulated East African precipitation and SSTs.



Figure 3: 
Field correlations between simulated East African precipitation and vertical velocity.



Figure 4: Comparison between East Africa MCEOF1 (blue) and an SST reconstruction from the Makassar strait in the western Pacific warm pool (orange)17.
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        Editorial Summary
Factors causing the East African drought
The recent calamitous drought in East Africa was severe in part because it was superimposed on a persistent, decadal-scale decline in spring rainfall. Attempts to understand the mechanisms responsible for hydroclimate variations â€” and thus food security â€” in the region have been compromised by the brevity of the instrumental record, which makes it difficult to tease out their influences on multidecadal timescales. Here Jessica Tierney et al. present a palaeoclimate synthesis and model simulations for the past millennia, showing that that sea-temperature variations in the eastern Indian Ocean â€” rather than the Pacific â€” are the dominant long-term influence on East African rainfall. Cool conditions in the Indian Ocean set up a local atmospheric circulation that favours ascending conditions and higher precipitation.
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