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Tropical cyclones (TCs) occur in seven ocean basins: tropical Atlantic, northeast Pacific, northwest Pacific, southwest Indian, north Indian, southeast Indian, and south Pacific. While sea surface temperature plays a role in the genesis of TCs, the upper ocean heat content contained between the sea surface and the depth of the 26°C isotherm has been shown to play a more important role in TC intensity changes.  Sudden TC intensification has been linked with high values of upper ocean heat content contained in mesoscale features particularly warm ocean eddies, provided that atmospheric conditions are also favorable.  Therefore, resolving the upper ocean mesoscale field and its vertical thermal structure in the upper hundred or so meters is critical to monitor the upper ocean heat content for TC intensification studies and forecasts.
The current ocean observing system was not designed having in mind this type of studies.  In fact, sustained hydrographic and in situ observations alone cannot completely resolve mesoscale features and their vertical thermal structure with a spatial and temporal resolution sufficient for TC intensification studies.  This paper reports a summary of how a combination of several ocean observing platforms, including hydrographic and satellite-derived observations, are being used for TC intensification studies and forecasts.  These observations include satellite-derived sea height and surface temperature, XBTs, profiling floats, thermistor chains, and AXBTs. 

The TC intensity forecast in some basins has already incorporated upper ocean thermal information either in research or operational mode. Examples will be presented on how ocean data and products are used by the scientific and operational communities to investigate the link between the ocean and TC intensification.  The empirical Statistical Hurricane Intensity Prediction Scheme, used in the Atlantic and eastern North Pacific basins, incorporates a number of atmospheric and ocean predictors.  The ocean heat content was incorporated as an ocean predictor in the Atlantic version of SHIPS in 2004. Plans are underway to add the ocean heat content to the east Pacific version in 2009.  Routine monitoring, analyses and forecasts of various measures of ocean heat content and their respective climatological anomalies is being carried out in the Australian region in order to understand relationships between severe weather and upper ocean heat content.  Mercator Ocean is evaluating the ability of its global ocean forecast system to monitor the TC by examining modifications in the high-frequency of the oceanic parameters and their effect on TC intensification.  Recent studies in the northwest Pacific Ocean indicate that the climatological background ocean heat content may determine the role of mesoscale features in TC intensification. In the southwestern Indian Ocean, recent analysis performed using satellite altimetry observations show evidence that anticyclonic warm eddies may be linked to the intensification of TCs in the Mozambique Channel.  Recent research carried out in the North Indian Ocean indicates that upper ocean heat content rather than temperature is a better parameter to investigate TC intensification in this highly stratified region. 
