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The original version of this Article contained an error in Eq. (16), where the term
ρscpH

αLH
was

missing from the ocean advection terms. The correct form of Eq. (16) is:
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This has been corrected in both the PDF and HTML versions of the Article.
The original version of this Article contained an error in the Methods, where one term of

Eq. (16) was not described. The text in theMethods below equationwas updated accordingly to
describe this term as follows: “where the overbar denotes the climatological mean state, the
prime denotes anomaly, and the superscript ‘t’ denotes long-term trend. Each zonal, mer-
idional, and vertical ocean 3-dimensional advection term consists of three components, two
linear terms, and one nonlinear term. Tt

advection is the sum of the terms on the right-hand side of
Eq. (16), excluding the residual terms (R), which means that the residual terms are not as
important for the heat budget at the mixed layer depth. We use Tt

advection for comparison with
Tt
Ocn. T is themixed-layer average temperature, Tb is the bottom ofmixed-layer temperature, u,

v, and w represent 3D mixed-layer current velocity, wb is the bottom of mixed-layer tempera-
ture and current velocity, and Hdenotes the climatological seasonally varying mixed-layer
depth in the equatorial Pacific, which is located at a 0.5 °C difference from the surface SST. R is
the residual term. The term

ρscpH

αLH
varies in space much less than those advective terms. The

climatological annual cycle is calculated based on the period from 1958–2014. The anomaly
field is calculated by subtracting the monthly mean field from its climatological annual cycle at
each period, respectively.

For clarity, the terms on the right-hand side of Eq. (16) are abbreviated in the figures as
follows,
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This has been corrected in both the PDF andHTMLversions of the
Article.

The original version of this Article contained errors in the values
shown in panels a, b, d, f of Fig. 3 and Supplementary Fig. 3, resulting
from the omission of a term in Eq. (16). In addition, an error appearing
in the title of all panels of Supplementary Fig. 4 was corrected from
“w_b” to “w”. These have been corrected in both the PDF and HTML
versions of the Article.

Additional information
Supplementary information The online version contains supplementary material
available at
https://doi.org/10.1038/s41467-024-48299-w.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.
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