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The Indian Ocean Dipole (IOD) is a coupled ocean-atmosphere climate system that
causes climatic extremes and socio-economic hardship throughout the tropical In-
dian Ocean region. It is believed that the IOD interacts with the El Niño/Southern
Oscillation (ENSO) and Asian monsoon systems, but the scarcity of long historical
and proxy records from the IOD region has meant that the exact nature of these in-
teractions has remained unclear. Furthermore, recent changes in the historic ENSO-
monsoon relationship, and predicted future strengthening of the Asian monsoon raise
the possibility that the IOD, and its climatic impacts, may also be evolving. To ex-
amine how past changes in ENSO and the Asian monsoon may have affected the
IOD, we use coral geochemical records from the equatorial eastern Indian Ocean to
reconstruct the seasonal characteristics of surface-ocean cooling and drought associ-
ated with IOD events during the mid-Holocene (when the Asian monsoon was strong)
and the late-Holocene (when El Niño was strong). We find that IOD events during
the mid-Holocene were characterised by a longer duration of strong surface-ocean
cooling and droughts that peaked later than those during late-Holocene IOD events.
Climate model simulations suggest that this enhanced cooling and drying was the re-
sult of stronger cross-equatorial winds driven by the strengthen Asian monsoon of the
middle Holocene. These results imply that future changes in Asian monsoon strength
could have consequences that extend throughout the Indian Ocean region, with the
potential for both a change in the seasonal timing and length of IOD droughts.


