OceanObs’09

Community White Paper Proposal

Determining the Response of the Tropical Pacific to Global Warming 
Lead author

Gabriel A. Vecchi, GFDL/NOAA, Princeton, NJ 08542 

Tel: (609) 452-6583, Email: gabriel.a.vecchi@noaa.gov
Contributing authors

Amy Clement, Brian Soden

Rosenstiel School of Marine and Atmospheric Science, University of Miami
Email: aclement@rsmas.miami.edu, bsoden@rsmas.miami.edu
There is a long-standing debate in the climate community as to how the tropical Pacific will respond to increased greenhouse gases: Will the structure of the time-mean changes in the ocean surface temperature more closely resemble an El Niño or a La Niña? This distinction is of profound significance because conditions in the tropical Pacific affect a range of weather phenomena including tropical cyclone activity, global patterns of drought and flood, agricultural productivity, and oceanic biological activity. There is substantial modeling and observational literature advocating both sides of the debate, and these opposing points of view remain to be reconciled [see Vecchi et al., EOS, 2008: Examining the tropical Pacific's response to global warming, EOS, 89, 81-83 for a summary].
Historical reconstructions of SST trends over the past century are currently unable to resolve this dispute. One reconstruction – HadISST [Rayner et al. 2003] – shows a ‘La Niña-like’ pattern, with an increase in the zonal SST gradient. However, the NOAA extended reconstruction of SST (ERSST) [Smith and Reynolds 2004] exhibits an ‘El Niño-like’ pattern, and is consistent with recent analyses of sea level pressure data indicating a weakening of the Walker circulation. Closer inspection of the contrasting SST reconstructions indicates that the differing behavior between the products arises primarily during two periods around the 1930s and 1980s. These periods are roughly coincident with, respectively, the period of greatest change in “bucket-to-intake” corrections of SST measurements (a correction that differs between the products) and the beginning of satellite infrared SST retrievals (satellite data is used in HadISST, but not in ERSST). We propose that a focused effort be placed towards identifying the specific sources of this discrepancy and the appropriate corrections.

Another way forward would be through reconstructions of local temperature and salinity using coral skeletons from the tropical Pacific over the historical record. Currently, there are only a handful of published data sets that can address this issue with conflicting interpretations. A more complete picture of the evolution of tropical Pacific climate of the 20th Century would emerge if additional records from various locations were incorporated using a multi-proxy, synthesized approach [Evans et al., 2002: Paleoceanography, 17, 1006]. Because the discrepancies in the reconstructions of pacific SST arise primarily in two discrete periods, proxy observations spanning these periods could prove particularly useful in helping to reconcile the current observational interpretations.
