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DECADAL VARIATION OF SUBTROPICAL MODE WATER IN THE
NORTH PACIFIC OCEAN AND ITS MECHANISM

DAI Qiu-Ting', LIU Zi-Zhou', LIU Cong®, ZHAI Fang-Guo', GU Yan-Zhen', LI Yuan-Ji¢®
(1. Collage of Ocean and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China; 2. Hainan Institute of Zhejiang
University, Sanya 572000, China; 3. People's Liberation Army of China 75839 Unit, Guangzhou 510080, China)

Abstract In recent years, many researches have been carried out on the decadal variation mechanism of subtropical
mode water (STMW) in the northwest Pacific. However, the specific dynamic process of STMW is still unclear. Reanalysis
data from particular simulation Cube92 of the Estimating the Circulation and Climate of the Ocean, Phase Il Project
(ECCO2) were used to analyze decadal variation of STMW and its mechanism from 1992 to 2019. As one of the results,
STMW formation volume shows significant decadal variation, and can be divided into positive abnormal periods
(1992—1997, 2000—2005, 2011—2017) and negative abnormal periods (1998—1999, 2006—2010), which can be fully
reflected in the late winter mixing layer in the formation region (133°—170°E, 30°—36°N). Meanwhile, thickness and area
of STMW formation have the similar decadal variations. After composite analysis, we show that during the period of
positive anomaly of STMW formation volume, there are remarkable negative anomalous characteristics of ocean
pre-stratification and sea surface eddy kinetic energy (EKE) in the south area of KE upstream (132°—147°E, 30°—35°N)
where STMW thickness or MLD significantly changed and followed by sea level elevation. Moreover, a quantitative
analysis of the mixing layer formation volume is mainly conducted in this study and the results reveal that synchronous and
sizable decadal variation exists between mixing layer formation volume and mixing layer bottom entrainment, which is
regulated by ocean pre-stratification and has no relation with air-sea formation rate variation. Enhanced (weak)
pre-stratification dramatically hinders (facilitates) the mixing layer deepening in late winter by adjusting the entrainment
process of the winter mixing layer bottom in the STMW formation region, so as to reduce (increase) STMW formation
volume, area, and thickness. Subsequently, further analysis showed that the decadal signal is regulated by Pacific decadal
oscillation (PDO) related wind stress curl anomaly in the northeast Pacific (130°—162°W, 20°—50°N) remotely.

Key words mode water; sea surface height; stratification; eddy kinetic energy; Pacific decadal oscillation



