Geophysical Research Abstracts
Vol. 12, EGU2010-528-1, 2010 ’ \
EGU General Assembly 2010 5

© Author(s) 2009

Application of conditional nonlinear optimal perturbations method to
Kuroshio Extension transition

Qiang Wang (1,3) and Mu Mu (1,2)

(1) State Key Laboratory of Numerical Modelling for Atmospheric Sciences and Geophysical Fluid Dynamics (LASG),
Institute of Atmospheric Physics, Chinese Academy of Sciences, China (qwang @lasg.iap.ac.cn), (3) Graduate University of
Chinese Academy of Sciences,Beijing, China, (2) Key Laboratory of Ocean Circulation and Wave,Institute of Oceanology,
Chinese Academy of Sciences, Qingdao, China

Some studies have indicated that the Kuroshio Extension(KE) displays bimodal behavior(elongated state and con-
tracted state). These state is found as multiple linearly steady states in a shallow water model. The conditional
nonlinear optimal perturbation(CNOP) method is used for investigating the transition behavior between the KE bi-
modality. The CNOP is calculated with the kinetic energy norm. It is found that when the perturbation is small, the
transition can not occur. When the perturbation is increased, the transition may occur. This reflects that the linearly
stable state may be nonlinear instable. We study the transition behavior of the KE bimodal mode and find that the
anticyclonic eddy in south of KE is strong when the background state is in elongated mode. In contrast, the eddy is
weak when the state is contracted. With the weakening of intensity of the eddy, the flow become instable, resulting
in the further development of the contracted mode. The CNOP method reveals the important role of the eddy in
south of the KE and indicates the importance of the nonlinear effect in transition of the KE bimodal behavior.



