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            Abstract
The South Pacific convergence zone (SPCZ) is the Southern Hemisphereâ€™s most expansive and persistent rain band, extending from the equatorial western Pacific Ocean southeastward towards French Polynesia1,2. Owing to its strong rainfall gradient, a small displacement in the position of the SPCZ causes drastic changes to hydroclimatic conditions and the frequency of extreme weather eventsâ€”such as droughts, floods and tropical cyclonesâ€”experienced by vulnerable island countries in the region1,2,3,4,5,6,7. The SPCZ position varies from its climatological mean location with the El NiÃ±o/Southern Oscillation (ENSO), moving a few degrees northward during moderate El NiÃ±o events and southward during La NiÃ±a events2,5,6. During strong El NiÃ±o events, however, the SPCZ undergoes an extreme swingâ€”by up to ten degrees of latitude toward the Equatorâ€”and collapses to a more zonally oriented structure5 with commensurately severe weather impacts5,8,9,10,11. Understanding changes in the characteristics of the SPCZ in a changing climate is therefore of broad scientific and socioeconomic interest. Here we present climate modelling evidence for a near doubling in the occurrences of zonal SPCZ events between the periods 1891â€“1990 and 1991â€“2090 in response to greenhouse warming, even in the absence of a consensus on how ENSO will change12,13,14. We estimate the increase in zonal SPCZ events from an aggregation of the climate models in the Coupled Model Intercomparison Project phases 3 and 5 (CMIP315 and CMIP5) multi-model database that are able to simulate such events. The change is caused by a projected enhanced equatorial warming in the Pacific16 and may lead to more frequent occurrences of extreme events across the Pacific island nations most affected by zonal SPCZ events.
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                    Figure 1: 
                        Principal variability patterns of observed rainfall and their nonlinear relationship.
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Figure 2: 
                        Multi-model ensemble average of the principal variability patterns of rainfall and their nonlinear relationship from eight CMIP3 CGCMs that are able to produce the nonlinear relationship.
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Figure 3: 
                        Multi-model composites of the circulation fields associated with zonal SPCZ events.
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Figure 4: 
                        Multi-model statistics associated with the increase in frequency of zonal SPCZ events.
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        Editorial Summary
Storm clouds over the South Pacific
The South Pacific convergence zone (SPCZ) is a region of high precipitation spanning a vast swath of the Pacific Ocean. Strong El NiÃ±o events tend to shift the SPCZ northwards and compress it longitudinally â€” a condition referred to as a zonal SPCZ event. Wenju Cai et al. delve into the extensive archives of general circulation models and discover that increases in greenhouse gases are projected to enhance equatorial Pacific warming. In turn, and in spite of disagreement about the future of El Nio events, this warming leads to an increased frequency of zonal SPCZs. Such an increase would mean a rise in the frequency of extreme weather events across the South Pacific.
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