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Dear IPCC Co-Chairs

11 October 2019

We would like to draw your attention to a number of errors and misinterpretations
in your recently published Special Report on the Ocean and Cryosphere in a

Changing Climate (SROCC).

Re: Observed and projected global ocean heat uptake

Your report (SROCC, p. 5-14) concludes that

“critically, the high confidence and high agreement in the ocean temperature data
means we can detect discernable rates of increase in ocean heat uptake (Gleckler
et al., 2012; Cheng et al., 2019) The rate of heat uptake in the upper ocean (0-
700m) is very likely higher in the 1993-2017 (or 2005-2017) period compared with
the 1969-1993 period (see Table 5.1)... Updated observationally-based estimates
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of ocean heat uptake are consistent with simulations of equivalent time-periods from an
ensemble of CMIP5 ESMs (Table 5.1 and the inset panel in Figure 5.1) (high confidence),
once the limitations of the historical ocean observing network and the internally

generated variability with a single realization of the real world are taken into account.”

We would like to point out that this conclusion is based to a significant degree on a paper
by Cheng et al. (2019) which itself relies on a flawed estimate by Resplandy et al. (2018).
An authors’ correction to this paper and its ocean heat uptake (OHU) estimate was under
review for nearly a year, but in the end Nature requested that the paper be retracted
(Retraction Note, 2019).

While the SROCC's conclusion that the rate of ocean heat uptake has increased in recent
years may probably be right, the evidence you cite for there being 'high confidence’ and
'high agreement'’ is rather doubtful due to your inclusion of flawed evidence of the
retracted paper by Resplandy et al. (2018).

Moreover, the only study other than Cheng et al (2019) cited in support of the statement
regarding discernable rates of increase in OHU, Gleckler et al. (2012), is seven years old
and does not appear to show that OHU increased during the period that it studied.

Given the important role Cheng et al. (2019) plays in your overall assessment on ocean
heat uptake their claim that "All four recent studies show that the rate of ocean warming
for the upper 2000 m has accelerated in the decades after 1991 to 0.55 to 0.68 W m-2"
(Cheng et al. 2019) is incorrect.

There is also doubt about your conclusion that ocean heat uptake (OHU) has been
accelerating recently. According to your own report (SROCC, Table 5.1), based on the
mean of a compilation of observational estimates [see section SM5.1] 0-2000 m OHU was
nearly 10% higher over 1993-2017 than over the second half of that period, 2005-2017,
suggesting that OHU may have been declining slightly rather than accelerating over the
last 25 years.

Ocean Heat Uptake Rate, ZJ yr'' Ocean Heat Uptake as Average Fluxes, W m™

Period 1969-1993 1993-2017 1970-2017 2005-2017 1969-1993 1993-2017 1970-2017 2005-2017

Observationally Based Ocean Heat Uptake Estimates:

0-T00m 3.2241.61 6284048 4.3510.80 531048 0.204+0.1 0.3940.03 0.2740.05 0.3310.03

TOU-2000m 0971064  3H6LZ.09 2.254+0.64 4.02+0.97 0.06+0.04 0.24+0.13 144004 0254006

CMIPS EEM Ensemble-mean (dcean Heat Uptake with 90% Certainty Range from Ensemble Spread:
0-T00m 3604192 73742.09 5644190 TR54+2.71 02240.12 0464013 0354012 04940.17

TOi-Z00m 1.32+1.4% 2724141 189+ 1.51 3.33%x1.75 008+ 0.09 0.17+0.09 0.120.0% 0.21+0.11

SROCC Table 5.1: The assessed rate of increase in ocean heat content in the two
depth layers 0-700 m and 700-2000 m.

This manifest lack of agreement (never mind 'high confidence’) is further underpinned by a
recent study by Zanna et al. (2019, Fig.1) which shows that estimated 0-2000m ocean
heat uptake (OHU), averaged over the four estimates in common, was lower over 2005-15
than either over 1992-2004 or 1970-1991 (or 1920-40 or 1941-54).
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The retraction of Resplandy et al. (2018), the OHU estimate by Zana et al. (2019) and your
very own report (SROCC, Table 5.1) cast serious doubt on your finding of "high confidence"
and "high agreement” when it comes to our knowledge of ocean heat uptake.

In light of these flaws, we call on the IPCC to correct the evident errors in the SROCC's
section 5.2.2.2.1 Observed and projected global ocean heat uptake and to reduce the
IPCC's confidence rating accordingly.

Yours faithfully,

Ty e

Dr Benny Peiser

P.S. SROCC cites "Resplandy et al., 2018", on page 5-27 (section 5.2.2.3.1) and lists
the Resplandy et al (2018) Nature paper in the references list, on page 5-183.
However, it appears to do so in error. The citation is: "Once new estimates of the
outgassing flux stemming from river derived carbon of 0.8 Pg C yr-1 (Resplandy et
al., 2018) are accounted for". But the Resplandy et al (2018) Nature paper
contained no estimates of the outgassing carbon flux. It appears that the SROCC
should instead have listed this Resplandy et al (2018) paper in the reference list:
“Revision of global carbon fluxes based on a reassessment of oceanic and riverine
carbon transport, Nature Geoscience 11, pages 504-509.

References

L. Cheng, J. Abraham, Z. Hausfather, K. E. Trenberth 2019: How fast are the
oceans warming? Science 11 Jan 2019: Vol. 363, Issue 6423, pp. 128-129

P. J. Gleckler, B. D. Santer, C. M. Domingues, D. W. Pierce, T. P. Barnett, J. A.
Church, K. E. Taylor, K. M. AchutaRao, T. P. Boyer, M. Ishii & P. M. Caldwell 2012:
Human-induced global ocean warming on multidecadal timescales. Nature Climate
Change volume 2, 524-529 (2012)

IPCC: Special Report on the Ocean and Cryosphere in a Changing Climate (2019)

Retraction Note 2019: Quantification of ocean heat uptake from changes in
atmospheric 02 and CO2 composition. L. Resplandy, R. F. Keeling, Y. Eddebbar, M
K. Brooks, R. Wang, L. Bopp, M. C. Long, J. P. Dunne, W. Koeve & A. Oschlies.
Nature volume 573, 614 (2019)

L. Zanna, S. Khatiwala, J. Gregory, J. Ison, and P. Heimbach 2019: Global
reconstruction of historical ocean heat storage and transport. PNAS 2019 116 (4),
1126-1131

Director: Dr Benny Peiser
Board of Trustees: Lord Donoughue (Chairman), Dr Jerome Booth, Lord Fellowes
Dr Chris Gibson-Smith, Kathy Gyngell, Prof Michael Kelly FRS FREng, Dr Ruth Lea CBE, Lord Lilley, Charles Moore, Baroness Nicholson
Graham Stringer MP, Lord Turnbull
Registered in England, No. 6962749. Registered with the Charity Commission, No. 1131448



