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Climate variability of the Indian Ocean and malaria resurgence in the east African h
ighlands
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The EI-Nino-Southern Oscillation (ENSO) has been connected to malaria epidemics in
the 1990s in the east African highlands. We show that the Indian Ocean Dipole (10D), a coupled ocean-atmo
sphere interaction related to temperature changes in the Indian Ocean, affected highland malaria re-emerge
nce. Using cross-wavelet coherence analysis, we found four-year long coherent cycles between the malaria t
ime series and the dipole mode index (DMI), an indicator of the east-west temperature gradient across the
tropical Indian Ocean, in the 1990s in three highland localities. Conversely, we found a less pronounced c
oherence between malaria and DMI in lowland localities. The differences between highland and lowland sites
may reflect the effects of mesoscale systems generated by Lake Victoria on its climate basin and indicate
the sensitivity of the local climate to a strong 10D.
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