
 
 

 

 

 

Supplemental Material 
Journal of Climate 

Budgets for Decadal Variability in Pacific Ocean Heat Content 

https://doi.org/10.1175/JCLI-D-19-0360.1 

 

© Copyright 2020 American Meteorological Society 

Permission to use figures, tables, and brief excerpts from this work in scientific and 

educational works is hereby granted provided that the source is acknowledged. Any use 

of material in this work that is determined to be “fair use” under Section 107 of the U.S. 

Copyright Act or that satisfies the conditions specified in Section 108 of the U.S. 

Copyright Act (17 USC §108) does not require the AMS’s permission. Republication, 

systematic reproduction, posting in electronic form, such as on a website or in a 

searchable database, or other uses of this material, except as exempted by the above 

statement, requires written permission or a license from the AMS. All AMS journals and 

monograph publications are registered with the Copyright Clearance Center 

(http://www.copyright.com). Questions about permission to use materials for which AMS 

holds the copyright can also be directed to permissions@ametsoc.org. Additional details 

are provided in the AMS Copyright Policy statement, available on the AMS website 

(http://www.ametsoc.org/CopyrightInformation). 

  

http://www.ametsoc.org/PUBSCopyrightPolicy
http://www.copyright.com/
http://www.ametsoc.org/CopyrightInformation


Budgets for Decadal Variability in Pacific Ocean Heat Content 

Supplementary material 

Zeyuan Hu1,2*, Aixue Hu3, Yongyun Hu2 and Nan Rosenbloom3 

1Department of Atmosphere and Ocean Sciences, Peking University, Beijing, China 

2Department of Earth and Planetary Sciences, Harvard University, Cambridge, Massachusetts  

3Climate and Global Dynamics Laboratory, National Center for Atmospheric Research, Boulder, 

Colorado 

  



 

Fig. S1. Similar to Fig. 1a, except that red lines represent the transition years to cnIPO−peak from 

a previous positive peak, while blue lines represent the transition years from cpIPO−peak to the 

subsequent positive peak. 

  



 

Fig. S2. Evolution of the composite mean ocean heat content (OHC) distribution for the upper 

100-meter layer constructed in the same way as cpIPO around the cpIPO+peak year. OHC is 

vertically integrated over the top 0-100m, with units of J m-2. The contour interval is 107 J m-2. 

Year 0 (Panel e) is cpIPO+peak year. Panels a)-d) are the 12, 9, 6, 3 years before the cpIPO+peak 

year, and panels f)-i) are the 3, 6, 9, 12 years after the cpIPO+peak year. Stippling indicates 

regions where OHC anomalies are not significantly different from climatology (below 95% 

significance level). 

 

  



 

Fig. S3. As in Fig. S2, but for the subsurface (100-300m) layer.  



 

Fig. S4. The 1000-year climatological mean of heat budget terms including: (a) total surface heat 

flux, (b) radiative flux (shortwave + longwave), (c) surface turbulent flux (latent + sensible), (d) 

0-300m convergence of heat advection, (e) 0-300m sub-grid mixing. 



 

Fig. S5. As in Fig. 3, but for the difference between mTransition+ and mTransition−. 

  



 

Fig. S6. As in Fig. S5, but here the mTransition+ and mTransition− is constructed based on 

cnIPO−peak. 

 



 

Fig. S7. The 1000-year climatological mean of heat budget terms integrated in different regions 

shown in the colored boxes in Fig. 2e for 0-300m. The terms labeled with “x0.1” means the real 

value is one-tenth of the value shown in the plots. The abbreviations in x axis represent: total 

surface heat flux (SHF); shortwave flux (SW); longwave flux (LW); latent heat flux (LH); 

sensible heat flux (SH); convergence of heat advection (ADV), and its horizontal component 

(ADV_h) and vertical component (ADV_v); subgrid mixing (MIX). For surface heat fluxes, 

positive value means downward flux. 


