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FABSTRACT


Two high-impact mid-latitude cyclones occurred in late October and early November of 1991 known as the “Perfect Storms (PSs)”. The PSs, however, have yet to be studied in depth, despite their meteorological notoriety. High-resolution datasets such as the 1.125 x 1.125 degree ECMWF ERA-40, now make studies of historical weather phenomena possible. The purpose of this presentation will be to document the evolution of the large-scale flow and low-level frontal structure associated with the PSs. Despite the relative coarse resolution for studying mesoscale features, the ECMWF ERA-40 will still allow for the examination of mesoscale environments such as areas of strong baroclinicity and relative circulations associated with those of the PSs.


The first of the PSs (PS1) began with an extratropical, baroclinic cyclone east of Nova Scotia. PS1’s deep circulation partially absorbed Hurricane Grace (HG) to its south and continued to strengthen to 972 hPa as it propagated westward towards the US.  PS1 subsequently weakened as it performed a counter-clockwise loop in the far western Atlantic beneath an amplifying ridge and eventually transitioned tropical. 

The second of the PSs (PS2) began as a cyclonic upper-level potential vorticity anomaly rotating through an upstream trough in the western US. A surface cyclone formed ahead of this trough along a strong thermal gradient in western Texas. PS2 subsequently strengthened and propagated northward as the triggering mid-level trough acquired a negative tilt on 1 November. A strong (1051 hPa) surface anticyclone propagating southward from Canada provided anomalously cold air (~ -3 std. dev.) across the Upper Midwest, contributing to the enhanced low-level baroclinicity on which PS2 fed. 

First order analyses of the PSs suggest frontal evolution participated in the role of cyclogenesis. It is evident that the PSs underwent classic cyclone development, yet many others factors are considered. For example, both cyclones were influenced by upshear cyclonic PV anomalies in close proximity to low-level regions of strong baroclinicity before cyclogenesis. In addition, PS1’s evolution involved the extratropical transition of HG and rapid loss in baroclinicity aiding in the eventual tropical transition. Contrasts also exist between the differences between oceanic and continental cyclone/frontal evolution. 

