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Abstract:

Variations in thermocline layer depth, often measured by depth of 20°C isotherm (Z20), play an
important role in modulating ENSO. The historical variations of equatorial warm water volume (WWV)
usually preceded ENSO SST variability by 2-3 seasons. However, it has been noted that the relations|
between WWV and ENSO SST anomalies became weak with WWYV no longer a good predictor for the
subsequent SST conditions since the 21st century. This provokes the debates on the role of thermoclir
variations on the ENSO predictions since the 21th century. In this study, the observed spatial connecti
between the thermocline variations and El NiA+o and La NiAta events was examined separately for th
1980-1998 and 1999-2012 periods. It is shown that the state of thermocline variations in the central
tropical Pacific is a good precursor for ENSO evolutions before and after 1999, while the zonal-mean
equatorial thermocline variation is a good precursor only before 1999. The analysis highlights the
important role of thermocline variations in modulating ENSO evolutions in both periods. Further, it is
found that the strength of the Subtropical Cells (STCs) interior mass transport in both hemispheres
enhanced rapidly around the late 1990s. We proposed that the strengthened STC interior transport
provides a pathway for enhanced influence of off-equatorial thermocline variations on the development
ENSO events after 1999.
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