ANALYSIS OF MULTIDECADAL CLIMATE VARIABILITY IN GLOBAL MARINE DATA
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Recent advances in spatio-temporal interpolation techniques have made available reasonably homogeneous global-scale monthly fields of mean sea level pressure (Allan et al., 1996; Basnett and Parker, 1997) and sea surface temperature (SST) (Parker et al., this conference) since the 1870s. Statistical analyses of these data yield consistent descriptions of climate signals associated with the El Niño - Southern Oscillation (ENSO) and their modulation on decadal to century time-scales (e.g, Folland et al., 1999; Allan, 1999). One of these time scales is that of the Interdecadal Pacific Oscillation (IPO) (e.g. Zhang et al., 1997) which has recently been shown to modulate the impact of ENSO on Australian climate (Power et al., 1999) and appears to be associated with east tropical Pacific and even global warming since 1976. There is also strong evidence for the existence of two distinct climate signals on secular timescales (Allan et al., 1999). The dominant signal, the secular trend associated with 20th century climatic warming, does not seem to be linearly connected with recently observed enhanced El Niño conditions and so supports a stationary or even cooling trend in the eastern tropical Pacific SST trend associated with the global warming pattern. The second secular climate signal is associated with multidecadal fluctuations of warming and cooling, exhibiting contrasting temperature variations in the two hemispheres, and an apparent impact on ENSO - like variability. 

Recent experiments using the Hadley Centre HadAM2b atmospheric climate model have been carried out to investigate the impact of the IPO on El Niño and La  Niña influences on global climate. Early results suggest a fairly large impact in many tropical regions. The model suggests that during the positive or warm phase of the IPO, rainfall over Australia is increased during both El Niño and La Niña, the former effect being the stronger. As a result, El Niño - induced droughts are less severe and La Niña - induced wet periods may be somewhat wetter. These results are in accord with observed data over the last century.
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