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Spatial and temporal variability in temperature fields of the western
Pacific warm pool thermohaline structure
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Abstract Based on the monthly temperature and salinity data during 1950-2011, the averaged temperature fields in mixed
layer (ML) , barrier layer (BL) and deep layer (DL) of the western Pacific warm pool (WPWP) area (20 °N-15 °S,
120°E-140 °W) are calculated using 28 °C isotherm as the boundary of the WPWP. The spatial and temporal variability of
temperature anomaly fields in the ML, BL and DL is analyzed using an empirical orthogonal function (EOF) analysis
method, respectively. In addition, the influences of the zonal wind stress, zonal currents and sea surface heat fluxes in the
WPWP on the first two modes of these anomaly fields are also examined, respectively. The analysis results show that the first
mode suggests that the temperature fields at three layers in the WPWP all have strong interannual variability and long—term
trend and undertake a regime shift before and after 1985, while the second mode indicates that the temperature fields at three
layers in the westernWPWP all have strong interannual variability and long—term trend and undertake a regime shift before
and after 1995. The further analysis also indicates that the interannual variability in the first two modes of ML (including
BL) temperature anomaly field is primarily controlled by zonal winds and South Equatorial Current (SEC) , while the

interannual variability in the first two modes of DL temperature anomaly field is mainly affected by SEC and Equatorial

Undercurrent.
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