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Fig. 1

Distributions of root mean square of 0—1 800 m temperature anomalies along three latitude-depth sections in the Pacific: the 150°E

section (a), the 180° section (b), and the 140°W section (c). The pink dashed lines denote the depth of 1 500 m. The results are based on the
RG_Argo data
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Rapid warming of the Pacific during 2013-2020: identification
and spatial-temporal characteristics

Zhao Xi', Wang Xinyu', Jia Lanyu', Guo Yongging'

(1. Marine Science and Technology College, Zhejiang Ocean University, Zhoushan 316000, China)

Abstract: Using multiple observational subsurface temperature and salinity datasets based on Argo, we analyze the
trend of 0—1 500 m ocean heat content in the Pacific between 2004 and 2020. It was found that the long-term trend
of the Pacific ocean heat content showed a shift in 2013. The ocean heat content in 2013-2020 increased rapidly
compared with that in 2004-2012. The linear trend of the former reaches about 0.50 x 10* J/a, which is signific-
antly higher than that of the latter. The Pacific has recently experienced rapid warming. During 2013-2020, the
largest linear trend of the ocean heat content in the Pacific appeared in the western North Pacific, followed by the
Tropical Pacific and eastern North Pacific. While the ocean heat content in the entire South Pacific showed a
slightly decreasing trend. In the western North Pacific, the rapid increase of ocean heat content was concentrated in
the Kuroshio Extension areas, and this warming trend is likely to be caused by the northward shift of the Kuroshio
Extension main axis. It is worth mentioning that there was a local decreasing trend of ocean heat content in the sea
south of Japan, and this cooling trend is associated with the strengthening of the Kuroshio large meander. In the
Tropical Pacific where the warming trend is the second largest, the rapid increase of ocean heat content is likely to
be induced by the thermocline deepening. In addition, we point out that the rapid warming in the Pacific is reflec-
ted by the rapid rise of sea level. The linear trend of sea level per 1 cm/a corresponds to the linear trend of ocean
heat content of 0.11 x 10° J/(m?>-a). This study elucidates the rapid warming of the Pacific since the end of the glob-

al warming hiatus, deepening our understanding of recent thermal conditions in the Pacific.

Key words: ocean heat content; rapid warming of the Pacific; northward shift of Kuroshio Extension main axis; Kuroshio

large meander; thermocline deepening
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