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ENSO-RELATED UPPER-LAYER OCEAN CIRCULATION ANOMALY IN THE
TROPICAL PACIFIC OCEAN
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(1. Institute of Oceanology, Chinese Academy of Science, Qingdao 266071, China; 2. Key Laboratory of Ocean Circulation and Waves,
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Abstract Variability of the tropical Pacific Ocean thermocline and upper-layer circulations under the ENSO cycle was
analyzed using the Simple Ocean Data Assimilation (SODA) with the mechanisms underlying the ocean circulation
explored. Results show that, during the mature phase of El Nifio events, the Equatorial Undercurrent is the weakest in the
central-eastern Pacific Ocean and anti-cyclonic circulation anomalies were found in the off-equatorial region. In the
western Pacific Ocean, cyclonic circulation anomaly is clearly away from the equator, in which currents including the
North Equatorial Current, South Equatorial Current, Mindanao Current, Kuroshio, New Guinea Coastal Undercurrent, and
South Equatorial Countercurrent are the strongest. The North Equatorial Countercurrent shows no significant anomaly
although a cluster of cyclonic circulation anomaly exists within the North Equatorial Undercurrent region. By contrast,
during the decaying phase of an El Nifio event or developing phase of a La Nifia event, the North Equatorial Undercurrent
is the strongest in the tropical central-western Pacific Ocean. Cyclonic circulation anomalies are clear in the off-equatorial
region. Off-equatorial current anomalies in the tropical western Pacific Ocean are weak or neutral, and the North Equatorial
Countercurrent turns to show westward anomaly. The above processes are reversed during La Nifia. We suggested that
these upper ocean circulation anomalies under the ENSO cycle can be driven by internal oceanic pressure gradient due to
thermocline depth anomaly (TCA). A combination of off-equatorial TCA and the Coriolis forcing leads to a large-scale
ocean circulation anomaly, while the equatorial TCA and Gill effect together result in the North Equatorial countercurrent
anomaly and cyclonic or anti-cyclonic ocean circulation anomaly that is symmetric at the equator.

Key words ENSO; tropical Pacific; thermocline; ocean circulation



