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            Abstract
The response of tropical cyclone activity to global warming is widely debated1,2,3,4,5,6,7,8,9,10. It is often assumed that warmer sea surface temperatures provide a more favourable environment for the development and intensification of tropical cyclones, but cyclone genesis and intensity are also affected by the vertical thermodynamic properties of the atmosphere1,10,11,12,13. Here we use climate models and observational reconstructions to explore the relationship between changes in sea surface temperature and tropical cyclone â€˜potential intensityâ€™â€”a measure that provides an upper bound on cyclone intensity10,11,12,13,14 and can also reflect the likelihood of cyclone development15,16. We find that changes in local sea surface temperature are inadequate for characterizing even the sign of changes in potential intensity, but that long-term changes in potential intensity are closely related to the regional structure of warming; regions that warm more than the tropical average are characterized by increased potential intensity, and vice versa. We use this relationship to reconstruct changes in potential intensity over the twentieth century from observational reconstructions of sea surface temperature. We find that, even though tropical Atlantic sea surface temperatures are currently at a historical high, Atlantic potential intensity probably peaked in the 1930s and 1950s, and recent values are near the historical average. Our results indicate thatâ€”per unit local sea surface temperature changeâ€”the response of tropical cyclone activity to natural climate variations, which tend to involve localized changes in sea surface temperature, may be larger than the response to the more uniform patterns of greenhouse-gas-induced warming.
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                    Figure 1: 
                        Spatial structure of model-projected changes in SST and PI for the twenty-first century.
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Figure 2: 
                        Time series of Juneâ€“November change in SST and PI.
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Figure 3: 
                        Century-scale trends in SST and an estimate for PI.
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Figure 4: 
                        Anomalies in SST and estimated PI since the late nineteenth century.
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        Editorial Summary
Remote control of cyclones
The response of tropical cyclone activity to global warming is poorly understood. It is often assumed that warmer sea surface temperatures favour cyclone development and intensification, but this may not be the case as so many other factors are involved. Gabriel Vecchi and Brian Soden explore the relationship between changes in sea-surface temperature and a measure called 'tropical cyclone potential intensity', which provides an upper limit on cyclone intensity. They find that changes in potential intensity are closely related to the regional structure of warming, rather than local sea surface temperature â€” regions that warm more than the tropical average are characterized by increased potential intensity, and vice versa. This suggests that the response of tropical cyclone activity to natural climate variations, which tend to involve localized changes in sea surface temperature, may be larger (per unit local sea surface temperature change) than the response to the more uniform patterns of warming induced by greenhouse gases.
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