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ABSTRACT
The equatorial thermocline in the Pacific ocean is known to be ventilated by the subtropical-tropical water mass exchange. Both observational and modeling studies have shown the important role of this exchange in regulating tropical climate and its variability on various time scales. In principle, the subtropical-tropical exchange is driven by surface wind stress and its water mass properties are set at the subduction regions in the wintertime surface mixed layer. Under future global warming, both winds and mixed layer properties are subject to change in response to greenhouse radiative forcing, causing changes in the subtropical-tropical exchange which will consequentially modulate tropical climate response to global warming. In this study, we plan to quantify and attribute changes in the subtropical-tropical water mass exchange in response to the projected changes in surface wind and buoyancy forcing fields in terms of its source regions, pathways, water mass properties and transit time distributions, using adjoint passive tracer simulations by the way of a novel computational technique known as the “transport matrix method” (TMM). We plan to perform a suite of ocean general circulation model (OGCM) sensitivity experiments that are forced by the surface boundary conditions of both the present-day climate and a warmer climate taken from the climate projections of the WCRP CMIP3 multi-model ensemble dataset that serves the IPCC fourth assessment report. For each OGCM experiment, we will perform a TMM-based “offline” adjoint tracer simulation to backtrack a water mass in the equatorial thermocline back in time to its source regions within the surface mixed layer. By comparing the present-day simulations and the warmer climate simulations, we will be able to quantitatively understand how the global warming-induced surface changes will affect the nature of the subtropical-tropical water mass exchange in all its aspects.
