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RESEARCH HIGHLIGHTS

Multidecadal changes of upper-ocean thermal conditions in the tropical Northwest Pacific

Ocean versus South China Sea during 1960-2015: The analysis reveals that a transition of a 30-yr

trend took place in 1980s during the analyzed period for both the surface and subsurface

environment. Generally, the warming trend of sea surface temperature (SST) in the TNWP has a

similar multidecadal change to that in the SCS. However, a huge accumulating rate of upper-ocean

heat content above 26°C isotherm (UOHC26) showed up in the TNWP (about 3 times compared to
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that in the SCS) in the last 30 years. In the TNWP, the southward shift of the North Equatorial
Current on the multidecadal timescale induces the vertical displacement of isotherms leading to a
strong subsurface warming around the top of thermocline. Secondarily, the PDO (Pacific Decadal
Oscillation) -related SST regulates the thermal structure in the mixed layer. The multidecadal
UOHC26 in the SCS is mainly attributed to the PDO-related SST and further modulated by the
isothermal variability caused by the change of basin-scale SCS circulation. [Chiang et al. (2018,
JO)]

Activities of subthermocline eddies in the western equatorial Pacific: Analyses of outputs from
an eddy-resolving ocean general circulation model show that there are at least two groups of
subthermocline eddies near the Philippine coast: one originates from the southeast, and the other
from the east. The dominant period and principal depth of the former (latter) group of eddies are
about 55 days (67 days) and 600 m (350 m), respectively. The propagation speed (~0.12 m s!) and
diameter (~3°) of the two groups of eddies are similar. The former propagating eddies originate
from the equatorial South Pacific (west of Ninigo Group), propagate northward along the New
Guinea coast, cross the equator in the far western Pacific, and reach the Mindanao coast. These
eddies are generated by interactions among the New Guinea Coastal Undercurrent (NGCUC),
westward-flowing Lower Equatorial Intermediate Current (LEIC), and complex bottom topography
associated with the Ninigo Group. The latter propagating eddies originate near 137°E, 10.5°N and
propagate westward. There eddies are generated by interactions between meridional movement of
the westward-flowing North Equatorial Current, the eastward-flowing North Equatorial Undercurrent,
and their interactions with topography. Besides, the analysis indicates that, in comparison with the
northwestward propagating subthermocline eddies, the westward propagating ones play a more
important role in modulating the subsurface circulation near the Philippine coast. [Chiang and Qu
(2013; JPO); Chiang et al., (2015; JGR-Oceans)]
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