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South China Sea hydrological changes over the past millennium

SUN LiGuang, YAN Hong & WANG YuHong

Institute of Polar Environment, Department of Earth and Space Science, University of Science and Technology of China, Hefei 230026, China

The tropical western Pacific is one of the major sources of heat and moisture for the globe and changes in the hydrology of the region
greatly impact global climate, even at high latitudes. Rainfall in the tropical western Pacific varies in association with the regular
seasonal changes in the Intertropical Convergence Zone (ITCZ)/monsoon coupled system. On inter-annual timescales, the El Nifio-
Southern Oscillation (ENSO), and thus the strength and position of the Pacific Walker Circulation (PWC), also affects regional
precipitation patterns. The relative importance of north-south migrations of the ITCZ and ENSO and its associated PWC variability for
past hydrological change in the western tropical Pacific is unclear. Here we show that north-south ITCZ migration has not been the
only mechanism of tropical Pacific hydrologic variability during the last millennium, and that PWC variability has profoundly
influenced tropical Pacific hydrology. We present hydrological reconstructions from Cattle Pond on Dongdao Island in the South
China Sea, where multi-decadal rainfall and downcore grain-size variations are correlated to the Southern Oscillation Index during the
instrumental era. Our downcore grain-size reconstructions indicate that this site received less precipitation during relatively warm
periods (AD 1000-1400 and 1850-2000), compared to the cool period (AD 1400-1850). Including our new reconstructions in a
synthesis of tropical Pacific records results in an implication of the PWC for the spatial pattern of hydrologic variability in the region.

South China Sea, precipitation, last millennium, Intertropical Convergence Zone, Walker circulation, Southern Oscillation
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