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About 90 tropical cyclones, a.k.a. hurricanes, occur globally each year, and are a leading cause of death and economic loss among all natural disasters. Although this global frequency appears to be relatively constant, it is not a good indicator of the effects of these storms on society or on nature. A better metric is power dissipation, a measure of the total amount of energy released during the lifetime of each storm, and this shows a global upward trend, especially evident in the North Atlantic where measurements of hurricanes are superior. Careful analysis of these measurements shows that hurricane power covaries with sea surface temperature, and that both the multi-decadal variability and upward trend seen in recent decades is likely a consequence of anthropogenic climate change. Projection of future changes in tropical cyclone activity are strongly compromised by the inability of today’s climate models to properly resolve the inner cores of these storms, and so auxiliary methods to “downscale” storm activity from the coarse-grain output of climate models must be developed and applied. When this is applied to seven global climate models run in support of the most recent IPCC effort, the results vary widely from one model to the next, and among the different tropical cyclone belts.

Climate scientists are beginning to appreciate that tropical cyclones, though comparatively rare, may play an essential role in regulating climate. They do so through their violent mixing of the upper few hundred meters of the tropical oceans. This mixing cools the surface waters, which are then re-heated by the sun, resulting in a net increase in the heat content of the ocean. This increase must be balanced by export to higher latitudes. Estimates of the magnitude of this effect suggest that tropical cyclone may be a major and perhaps the major driver of the ocean’s thermohaline circulation. To the extent this is so, tropical cyclones would temper any climate change in the Tropics, but amplify climate change in middle and high latitudes. This may in turn explain the comparative stability of tropical climate and the instability of high latitude climate. As current climate models do not represent the effect of tropical cyclone mixing, they may be overestimating anthropogenic warming in the Tropics but underestimating it near the poles. 
