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Fig.1 Energy flow chart for a three-window decomposition.The superscripts 0,1 and 2 stand
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The local Lorenz cycle underlying a typical stratospheric sudden warming

XU Fen' ,LIANG Xiangsan'"’

"'School of Atmospheric Sciences,Nanjing University of Information Science & Technology,Nanjing 210044 , China;

2School of Marine Sciences ,Nanjing University of Information Science & Technology ,Nanjing 210044 , China

The Lorenz cycle diagnosis is a powerful approach to the understanding of the internal dynamics within at-
mospheric events.Local Lorenz cycle energetics,however, are mostly restrained from usage due to their ambiguity
in transport-transfer separation.Recently , this issue has been resolved through the introduction of a new functional

analysis tool,namely the multiscale window transform (MWT) ,and the resulting energy transfer is known as ca-
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nonical transfer.In the present study,using an MWT-based localized multiscale energetics analysis,and according
to the resulting local Lorenz cycle diagnostics,the 2009 sudden stratospheric warming ( SSW) is investigated so
as to achieve an understanding of the underlying dynamics.The fields are first reconstructed onto three scale win-
dows,i.e.mean window ,sudden warming window or SSW window ,and synoptic window.It is observed that the
explosive growth of temperature has an intrinsic dynamic origin;it is due to a strong baroclinic instability , which
results in a large canonical transfer of available potential energy from the mean window to the SSW window.The
accumulated SSW-scale potential energy is then converted into SSW-scale kinetic energy, which, together with a

barotropic instability prior to the warming,lead to the reversal of the night jet.

sudden stratospheric warming ( SSW) ; night jet; multiscale window transform (MWT) ;localized multiscale

energy and vorticity analysis( MS-EVA ) ; canonical transfer
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