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"A Climatology of Central American Gyres" -
Abstract:

Central American gyres (CAGs) are broad (1000 km in diameter) low-level cyclonic circulations that organize over Central America during the rainy season.  These synoptic events are associated with torrential rainfall over Central America, resulting in flooding, mudslides, and significant loss of life.  While CAGs are large circulations with light wind cores, they possess multiple vorticity maxima that organize in strips and rotate cyclonically along the outer flank of the larger circulation.  these vorticity maxima occasionally provide seedlings for tropical cyclones (TCs), where the parent CAG circulation can influence their track.  This study is motivated by the relative lack of prior research on CAG occurrences, their links to TC activity, and their association with high-impact weather.

To study CAG occurrence, an algorithm was developed to objectively identify large-scale cyclonic circulations.  This algorithm includes a series of tests to distinguish CAG cases from null events, and identifies CAG cases from May-November 1980-2010 using the Climate Forecast System Reanalysis.  Over this period, 47 CAG cases were identified with seasonal peaks in May-June and September-November.  Time-lagged gyre-relative composites show the presence of anomalous zonal flow and precipitable water prior to formation.  When stratifying CAG cases by the phase of the Madden-Julian Oscillation, nearly 75% of gyre events occur in phase 8, 1, and 2.  Approximately half of all CAGs are associated with TCs, which primarily occur east of the CAG circulation center.  A case study of a CAG associated with a TC will also be presented, which will focus on the steering influence of a CAG circulation on TC Stan (2005) as it unexpectedly accelerated equatorward into Mexico.

