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Posted on May 14, 2013 by Bob Tisdale  

OVERVIEW 

This is a somewhat lengthy blog post. There’s lots of information for newcomers, and 

there are new presentations of data (new for me) for those who have already examined 

multidecadal variations in sea surface temperatures. 

This post presents the multidecadal variations in sea surface temperatures in the North 

Atlantic, the North Pacific and in the Southern Hemisphere. It presents those 

multidecadal variations using the three primary sea surface temperature 

reconstructions—NOAA’s ERSST.v3b, and the UKMO Hadley Centre’s HADISST and 

HADSST3 datasets—to highlight the subtle differences in the timings and magnitudes of 

those variations. Last, this post reminds the reader that the long-term sea surface 

temperature dataset are reconstructions and that they differ quite drastically from the 

source data. 

http://bobtisdale.wordpress.com/
http://bobtisdale.wordpress.com/2013/05/14/multidecadal-variations-and-sea-surface-temperature-reconstructions/
http://bobtisdale.wordpress.com/2013/05/14/multidecadal-variations-and-sea-surface-temperature-reconstructions/
http://bobtisdale.wordpress.com/2013/05/14/multidecadal-variations-and-sea-surface-temperature-reconstructions/
http://bobtisdale.wordpress.com/author/bobtisdale/


Multidecadal Variations and Sea Surface Temperature Reconstructions - 2                      
From Bob Tisdale’s Climate Observations 

 

 

Figure 1 

This post does not comment on peer-reviewed journal articles. It presents data, and it 

will hopefully give you a better background in long-term sea surface temperature data. 

That way you can have a deeper understanding of the topic when you read a paper or 

blog post about multidecadal variability. 

INTRODUCTION 

The multidecadal variability of sea surface temperatures is a reoccurring topic in 

temperature data analyses, climate model-based studies, and, of course, in posts around 

the climate change blogs. 

The pause or hiatus in global warming has resurrected it. Multidecadal variations in sea 

surface temperatures were discussed in David Appell’s post W[h]ither Global Warming? 

Has It Slowed Down? He writes: 

http://bobtisdale.wordpress.com/
http://www.yaleclimatemediaforum.org/2013/05/wither-global-warming-has-it-slowed-down/
http://www.yaleclimatemediaforum.org/2013/05/wither-global-warming-has-it-slowed-down/
http://bobtisdale.files.wordpress.com/2013/05/figure-13.png
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These increases are certainly less than the warming rates of the 1980s and first 

half of the 1990s of about 0.15 to 0.20 C (.27 and .36 F respectively) and per 

decade. The earlier period may have provided an unrealistic view of the global 

warming signal, says Kevin Trenberth, climate scientist with the National 

Center for Atmospheric Research in Boulder, Co. 

“One of the things emerging from several lines is that the IPCC has not paid 

enough attention to natural variability, on several time scales,” he says, 

especially El Niños and La Niñas, the Pacific Ocean phenomena that are not yet 

captured by climate models, and the longer term Pacific Decadal Oscillation 

(PDO) and Atlantic Multidecadal Oscillation (AMO) which have cycle lengths of 

about 60 years. 

Note: To head off those who want to claim the heat is being stored deeper in the oceans, 

we’ve addressed that in numerous posts over the past few months. Working back in 

time, refer to the posts here, here, here, here and here for example. 

SkepitcalScience had a recent post about Tung and Zhou (2013) “Using data to attribute 

episodes of warming and cooling in instrumental records”. The final sentence in the 

abstract of Tung and Zhou reads: 

Quantitatively, the recurrent multidecadal internal variability, often 

underestimated in attribution studies, accounts for 40% of the observed recent 

50-y warming trend. 

The author of the SkepticalScience post disagreed with that paper, and titled his flawed 

critique Tung and Zhou circularly blame ~40% of global warming on regional warming. 

That SkepticalScience post was written by a blogger who calls himself “Dumb Scientist”. 

(Note to “Dumb Scientist”: If you want your posts to be taken seriously, you need to 

change your name.) SkepticalScience, to its credit, has posted a 2-part reply by KK 

Tung, the lead author of that Tung and Zhou (2013) paper. I haven’t read the first part of 

KK Tung’s rebuttal, but I’ve read the second part, and it is worth reading. You’ll note 

that one of Tamino’s graphs appears in it, as Figure 5. 

http://bobtisdale.wordpress.com/
http://www.cgd.ucar.edu/staff/trenbert/
http://bobtisdale.wordpress.com/2013/05/08/even-more-about-trenberths-missing-heat-an-eye-opening-comment-by-roger-pielke-sr/
http://bobtisdale.wordpress.com/2013/05/03/ocean-heat-content-0-to-2000-meters-why-arent-northern-hemisphere-oceans-warming-during-the-argo-era/
http://bobtisdale.wordpress.com/2013/04/17/a-different-perspective-on-trenberths-missing-heat-the-warming-of-the-global-oceans-0-to-2000-meters-in-deg-c/
http://bobtisdale.wordpress.com/2013/04/15/more-on-trenberths-missing-heat/
http://bobtisdale.wordpress.com/2013/03/25/trenberth-still-searching-for-missing-heat/
http://depts.washington.edu/amath/research/articles/Tung/journals/Tung_and_Zhou_2013_PNAS.pdf
http://depts.washington.edu/amath/research/articles/Tung/journals/Tung_and_Zhou_2013_PNAS.pdf
http://www.skepticalscience.com/circular-argument-blaming-warming-on-amo.html
http://depts.washington.edu/amath/people/faculty/tung/
http://depts.washington.edu/amath/people/faculty/tung/
https://skepticalscience.com/anthropogenic-global-warming-rate-Is-it-steady-for-last-100-years.html
http://www.skepticalscience.com/tung-amo-defense-part2.html
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Speaking of Tamino, he presented a post about the Atlantic Multidecadal Oscillation, see 

his post here, and I replied to it in my post Comments on Tamino’s AMO Post. In 

another of his posts, Tamino took exception to a comment I made that climate models 

cannot reproduce the multidecadal variations exhibited in the temperature record, and 

in my response, I presented the outputs of all of the CMIP3 climate model simulations 

in a gif animation to show that the vast majority of the model simulations do not present 

the multidecadal variability that exists in the data. 

Some model-based studies say multidecadal variations are caused by changes in 

anthropogenic and natural aerosols, while data and other climate models point to 

internal natural variability. No consensus there. Refer to Isaac Held’s blog post Atlantic 

multi-decadal variability and aerosols. 

Many times it seems researchers and bloggers lose track of the fact that the data they’re 

examining has been reconstructed and that it differs greatly from the source data—and 

that it differs greatly from one reconstruction to another. There are also instances when 

researchers appear to forget how sparse the source sea surface temperature data is and 

that they’re examining data that has been infilled using statistical tools—and that they’re 

primarily performing statistical analyses not of data, but of the statistically created 

infillings. In other words, they’re studying make-believe data. 

There are also numerous ways to present the multidecadal variations in sea surface 

temperatures. The Atlantic Multidecadal Oscillation is sometimes presented in very 

abstract forms, but it is most often portrayed as sea surface temperature anomalies of 

the North Atlantic that have been detrended. See the NOAA ESRL webpage about their 

AMO (Atlantic Multidecadal Oscillation) index. They note: 

Method: 

1. Use the Kaplan SST dataset (5X%) 

2. Compute the area weighted average over the N Atlantic, basically 0 to 70N. 

3. Detrend that time series 

http://bobtisdale.wordpress.com/
http://tamino.wordpress.com/2011/01/30/amo/
http://bobtisdale.wordpress.com/2011/02/03/comments-on-tamino%e2%80%99s-amo-post/
http://tamino.wordpress.com/2011/11/20/tisdale-fumbles-pielke-cheers/
http://bobtisdale.wordpress.com/2011/11/20/tamino-misses-the-point-and-attempts-to-distract-his-readers/
http://www.gfdl.noaa.gov/blog/isaac-held/2013/02/15/35-atlantic-multi-decadal-variability-and-aerosols/
http://www.gfdl.noaa.gov/blog/isaac-held/2013/02/15/35-atlantic-multi-decadal-variability-and-aerosols/
http://www.esrl.noaa.gov/psd/data/timeseries/AMO/
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4. Optionally smooth it with a 121 month smoother 

That is, with detrending, the sea surface temperature anomaly curve of the North 

Atlantic is basically laid on its side to help highlight the multidecadal changes in sea 

surface temperatures there. Detrended North Atlantic (0-70N, 80W-0) sea surface 

temperature anomalies are shown in Figure 1. 

Note: I have not presented the NOAA ESRL version of the AMO index data in this post. 

That data are based on the Kaplan sea surface temperature reconstruction. 

Unfortunately, the Kaplan data was removed from the KNMI Climate Explorer, which is 

the source of data for this post. 

On the other hand, the variations in the North Pacific data north of 20N are typically 

presented in a very abstract form known as the Pacific Decadal Oscillation (PDO) index. 

(Not illustrated.) See the JISAO webpage here. The PDO index is inversely related to the 

sea surface temperatures of that region in the North Pacific, so the PDO index only adds 

confusion in discussions of global surface temperatures. The PDO index is also 

standardized (the data is divided by its standard deviation) and this exaggerates the 

magnitude of its variability, making it appear (on a graph without units) to be as strong 

as the variations in sea surface temperature anomalies (in deg C) along the equatorial 

Pacific caused by El Niño and La Niña events. 

To make matters even more confusing, many times a climate scientist or blogger will use 

the name Pacific Decadal Oscillation when talking about the multidecadal variations in 

the sea surface temperatures of the North Pacific, which are not represented by the PDO 

index. 

To minimize confusion, we’ll only use detrended data to illustrate multidecadal 

variability in this post. And when the data have been detrended, the title blocks note it. 

I’ve also provided the data in its standard form to keep things in perspective. 

Also, to help show the differences between ocean basins, the long-term data have been 

smoothed with 61-month filters. This minimizes the year-to-year wiggles due to El Niño 

and La Niña events but does not smooth the data as much as the 121-month filter, which 

NOAA’s ESRL applies to their Atlantic Multidecadal Oscillation index data. The lesser 

http://bobtisdale.wordpress.com/
http://climexp.knmi.nl/selectfield_obs.cgi?someone@somewhere
http://jisao.washington.edu/pdo/
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filtering will also help to show the subtle differences between datasets when we look at 

comparisons of the detrended data with the three long-term reconstructions. 

THE MULTIDECADAL VARIATIONS IN THE SEA SURFACE 

TEMPERATURES OF THE NORTH ATLANTIC ARE WELL STUDIED. BUT 

WHAT ABOUT THE NORTH PACIFIC? 

The Atlantic Multidecadal Oscillation is well studied and there are numerous posts and 

websites about it. NOAA has their informative webpage Frequently Asked 

Questions About the Atlantic Multidecadal Oscillation (AMO). I provided an 

introductory post about the Atlantic Multidecadal Oscillation here. RealClimate has a 

very brief overview here. And Wikipedia discusses the Atlantic Multidecadal Oscillation 

here. The first sentence of the Wikipedia webpage reads: 

The Atlantic Multidecadal Oscillation (AMO) is a mode of variability 

occurring in the North Atlantic Ocean and which has its principal expression in 

the sea surface temperature (SST) field. 

NOAA’s FAQ webpage provides a similar but easier-to-read answer to the question 

“What is the AMO?”: 

The AMO is an ongoing series of long-duration changes in the sea surface 

temperature of the North Atlantic Ocean, with cool and warm phases that 

may last for 20-40 years at a time and a difference of about 1°F between 

extremes. These changes are natural and have been occurring for at least the 

last 1,000 years. 

As discussed earlier, and shown in Figure 1, the Atlantic Multidecadal Oscillation is 

often presented as detrended North Atlantic sea surface temperature anomalies. Refer 

to the illustration here for an overview of detrending. Rarely do discussions of the 

Atlantic Multidecadal Oscillation note that it also extends into the tropics of the South 

Atlantic—see the illustration here, from this post. I also have not found any peer-

reviewed journal articles that explain why the sea surface temperatures of the North 

Atlantic do not cool proportionally during the 1988/89 and 1998-01 La Niña events; we 

can show this here (from this post) by detrending short-term (satellite-era) sea surface 

http://bobtisdale.wordpress.com/
http://www.aoml.noaa.gov/phod/amo_faq.php
http://www.aoml.noaa.gov/phod/amo_faq.php
http://bobtisdale.wordpress.com/2010/08/16/an-introduction-to-enso-amo-and-pdo-part-2/
http://www.realclimate.org/index.php/archives/2004/11/atlantic-multidecadal-oscillation-amo/
http://en.wikipedia.org/wiki/Atlantic_Multidecadal_Oscillation
http://en.wikipedia.org/wiki/Mode_of_variability
http://en.wikipedia.org/wiki/North_Atlantic_Ocean
http://en.wikipedia.org/wiki/Sea_surface_temperature
http://www.aoml.noaa.gov/phod/amo_fig.php
http://www.aoml.noaa.gov/phod/amo_fig.php
http://bobtisdale.files.wordpress.com/2012/12/row-ssta-vs-detrended.png
http://i56.tinypic.com/6okaxf.jpg
http://bobtisdale.wordpress.com/2011/04/19/492/
http://bobtisdale.files.wordpress.com/2012/11/figure-42.png
http://bobtisdale.wordpress.com/2012/11/28/rahmstorf-et-al-2012-insist-on-prolonging-a-myth-about-el-nino-and-la-nina-2/
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temperature anomalies of the North Atlantic and comparing them to a scaled ENSO 

index. 

Those items aside, the multidecadal variations in the sea surface temperature data of the 

North Atlantic appear in many data-based and model-based studies. So is the North 

Pacific sea surface temperature data. Unfortunately, most studies of the North Pacific 

data present it in an abstract form called the Pacific Decadal Oscillation (PDO) index. 

The PDO represents the strength of the spatial pattern of the temperature anomalies in 

the North Pacific. (Example: A spatial pattern with warm anomalies to the east and 

cooler anomalies to the west and central portions, an El Niño-like pattern, presents a 

positive PDO value.) But the PDO does not represent sea surface temperature in the 

North Pacific, because the spatial pattern discussed in the example has occurred at 

various sea surface temperatures over the years. Refer to the comparison of the PDO 

index to the sea surface temperature anomalies of the same region in the North Pacific 

here. 

Briefly, the Pacific Decadal Oscillation is a lagged El Niño-Southern Oscillation signal 

that is influenced by the sea level pressure and wind patterns of the North Pacific. More 

information about what the PDO represents, and more importantly what it doesn’t 

represent, can be found here, here and here. 

Those studies of that use the PDO when studying the multidecadal variations in the 

North Pacific overlook a very important fact—that the North Pacific also has a 

multidecadal signal that can be presented very simply by detrending the sea surface 

temperature anomalies of the North Pacific north of 20N. (We exclude the tropical 

North Pacific to avoid the direct signals from El Niño and La Niña events.) That is, just 

like the natural variability of the North Atlantic, the multidecadal variations in the sea 

surface temperatures of the North Pacific can contribute to global warming or suppress 

it—(assuming that a manmade global warming signal exists in the sea surface 

temperature data, and there is evidence that warming of the oceans is natural. See “The 

Manmade Global Warming Challenge” [42MB].) 

Detrended North Pacific (20N-65, 100E-100W) and North Atlantic (0-70N, 80W-0) sea 

surface temperature anomaly data are compared in Figure 2, using the HADSST3 sea 

surface temperature dataset. The amplitudes of the variations in the North Pacific sea 

http://bobtisdale.wordpress.com/
http://i51.tinypic.com/rr39d5.jpg
http://bobtisdale.wordpress.com/2011/06/30/yet-even-more-discussions-about-the-pacific-decadal-oscillation-pdo/
http://bobtisdale.wordpress.com/2010/09/03/an-introduction-to-enso-amo-and-pdo-part-3/
http://bobtisdale.wordpress.com/2010/09/14/an-inverse-relationship-between-the-pdo-and-north-pacific-sst-anomaly-residuals/
http://bobtisdale.files.wordpress.com/2013/01/the-manmade-global-warming-challenge.pdf
http://bobtisdale.files.wordpress.com/2013/01/the-manmade-global-warming-challenge.pdf
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surface temperatures are almost as strong as those in the North Atlantic, and the 

variations in the two ocean basins can run in and out of phase with one another. Most 

notably, the rise in the North Pacific data stopped in the early 1920s and dropped for a 

decade before resuming the climb again. And the North Atlantic began its mid-20th 

century decline before the North Pacific. In recent years, the North Pacific data appears 

that it might have begun a new decline period, while it’s too early to tell with the North 

Atlantic data. 

 

Figure 2 

But we have to keep in mind that the data in Figure 2 has been detrended to help show 

the multidecadal variations. Figure 3 presents the same two subsets in their standard 

form—that is, it has not been detrended. Both datasets show multidecadal periods of flat 

temperatures before they cool sharply, and there’s no reason to think the upcoming 

period won’t start the same way—flat for a while before a dip. Then again, Mother 

Nature does what Mother Nature wants to do. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-24.png
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Figure 3 

For those interested, the following links present the same graphs as Figures 2 and 3 but 

using NOAA’s ERSST.v3b data and the Hadley Centre’s HADISST data. 

ERSST.v3b: Figure 2 and Figure 3. 

HADISST: Figure 2 and Figure 3. 

So, the natural variations in the sea surface temperatures of the North Pacific must also 

be factored into discussions of past and future global warming—though they are 

typically overlooked because they are usually expressed in the abstract form of the PDO.  

We’ll provide comparisons of the North Atlantic and North Pacific data for the 3 

datasets later in this post, but first… 

WE CAN’T FORGET ABOUT THE SOUTHERN HEMISPHERE 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-2-ersst-v3b.png
http://bobtisdale.files.wordpress.com/2013/05/figure-3-ersst-v3b.png
http://bobtisdale.files.wordpress.com/2013/05/figure-2-hadisst.png
http://bobtisdale.files.wordpress.com/2013/05/figure-3-hadisst.png
http://bobtisdale.files.wordpress.com/2013/05/figure-33.png
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The sea surface temperature data of the Southern Hemisphere also show multidecadal 

variations. Refer to Figure 4. They’re simply of a lesser amplitude than the two larger 

ocean basins in the Northern Hemisphere. 

 

Figure 4 

Figure 4 with ERSST.v3b data is here, and with HADISST data, it’s here. 

The problem: there is so little long-term source data in the Southern Hemisphere that 

we really can’t define those multidecadal variations. 

Are there multidecadal variations in the sea surface temperatures of the Southern Ocean 

surrounding Antarctica? We don’t know. We only have a reasonable amount of data 

there starting in the satellite era, about 1982, and it shows the sea surface temperatures 

of the Southern Ocean were flat for a couple of decades and then suddenly cooled 

around 2005, as shown here. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-4-ersst-v3b.png
http://bobtisdale.files.wordpress.com/2013/05/figure-4-hadisst.png
http://bobtisdale.files.wordpress.com/2013/05/14-southern.png
http://bobtisdale.files.wordpress.com/2013/05/figure-42.png
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But NOAA doesn’t use satellite-based data in their ERSST.v3b dataset. In fact, they 

originally included it but then removed it because it changed the ranking of the warmest 

year in their combined land+sea surface temperature product—they didn’t want 1998 to 

be comparable to or a couple hundredths of a deg C warmer than 2005. And the Hadley 

Centre doesn’t use satellite-based data either in their HADSST3 data, shown in Figure 4. 

The long-term data is so sparse in the Southern Hemisphere that it really serves no 

purpose to break out the individual basins there for this post. The following animation 

includes four maps that show which cells have sea surface temperature data in the 

Septembers of 1870, 1900, 1955 and 2010. Those cells colored white have no data. The 

dataset is the ICOADS sea surface temperature data, which is the source data for the 

ERSST.v3b, HADISST and HADSST3 datasets. Ship tracks are visible in the early maps. 

Unfortunately, there wasn’t a lot of ship traffic in the Southern Hemisphere. Even in 

September 2010 there were few temperature samples south of 45S. (You might need to 

click the animation to start it.)  Link to Animation 1. 

 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/animation-11.gif
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Animation 1 

Figure 5 presents the HADSST3-based sea surface temperature anomalies for the North 

Atlantic, North Pacific and Southern Hemisphere in their standard form—without the 

detrending—but still smoothed with the 61-month filters. There are two very obvious 

periods in the data, and the break point is at about 1910. After 1910, the three subsets 

show many differences in the variations over multidecadal periods. Before 1910, they all 

more or less agree. We can’t blame that early alignment on the base years used for 

anomalies. I used 1955 to 2010 for base years, not 1870 to 1910. Did something cause all 

of the ocean basins to cool in unison from 1870 to 1910? Or is the source data so sparse 

from 1870 to 1910 and has it been adjusted so much that it all seems to align during that 

period? The latter sounds more realistic to me. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/animation-11.gif
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Figure 5 

The HADISST data, Figure 6, shows the same basic alignment during the first 4 decades, 

but with less cooling, but the ERSST.v3b data, Figure 7, shows differences between the 

subsets even during the initial cooling period from 1870 to 1910. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-53.png


Multidecadal Variations and Sea Surface Temperature Reconstructions - 14                      
From Bob Tisdale’s Climate Observations 

 

 

Figure 6 

########## 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-63.png
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Figure 7 

Does that indicate that ERSST.v3b is a better dataset before 1910? No, it simply 

indicates NOAA used a different method to infill the data during that period than was 

used by the Hadley Centre for HADISST. (HADSST3 is not infilled.) Or in other words, 

it simply gives us results that are more along the lines we would expect. 

COMPARISONS OF ERSST.v3b, HADISST, AND HADSST3 DATA 

Let’s start with the detrended North Atlantic sea surface temperature anomalies, Figure 

8. Considering that the HADSST3 data haven’t been infilled while the other two datasets 

have been, the three datasets track each other remarkably well. There are some 

occasional divergences, but, all in all, they follow one another. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-72.png
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Figure 8 

The reason: the North Atlantic has the most complete long-term source data of all the 

ocean basins. And as NOAA notes on their AMO FAQ webpage: 

Most of the Atlantic between the equator and Greenland changes in unison. Some area 

of the North Pacific also seem to be affected. 

The North Atlantic sea surface temperature anomaly data (not detrended) are shown in 

Figure 9. Looking at the early data, the ERSST.v3b data (which has been infilled) 

matches the earlier decline exhibited by the HADSST3 data (which hasn’t been infilled). 

On the other hand, the infilling used in the HADISST data did not create as much 

cooling during that period. Was the ERSST.v3b data infilled so that it better recreated 

the greater cooling shown in the HADSST3 data? 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-82.png
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Figure 9 

Figure 10 is the reconstruction comparison of the detrended North Pacific sea surface 

temperature anomalies. There are many more differences between the ERSST.v3b, 

HADISST and HADSST3 datasets in this ocean basin. The differences in the detrended 

HADISST data and the other two are significant from 1900 to 1920—with the HADISST 

data not taking a major a dip and rebound. The detrended ERSST.v3b data diverges 

from the other two from the early 1930s to the early 1960s. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-9.png
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Figure 10 

Comparing the North Pacific sea surface temperature anomalies without the detrending, 

Figure 11, we can see that the ERSST.v3b data is the outlier before 1900 and from the 

early 1920s to about 1940. Does this make ERSST.v3b data wrong in the North Pacific 

during those two periods? No again. NOAA simply used a different method to infill 

missing data than the Hadley Centre for its HADISST data, and in this instance, those 

methods provided results that were different than the other two. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-10.png
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Figure 11 

Now for the Southern Hemisphere: The detrended sea surface temperature anomalies 

for the three datasets are shown in Figure 12. There are few periods of agreement 

between the 3 reconstructions. Because HADISST uses satellite-based data since the 

early 1980s, it diverges from the other two after the late 1990s. That is likely caused by 

the better coverage of the high latitudes of the Southern Hemisphere (the waters 

surrounding Antarctica), where sea surface temperatures have cooled. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-111.png
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Figure 12 

In its standard form, the three renditions of the Southern Hemisphere sea surface 

temperature data agree with one another only for a few decades—from the late 1960s to 

the late 1990s—but that’s likely the result of the base years used for anomalies. As 

opposed to the other two datasets, the HADISST data shows little cooling from 1870 to 

the about 1920—similar to the Northern Hemisphere data. And there’s little agreement 

with the amount of warming that took place from the 1920s to the early 1940s. Near the 

end of the data, the HADISST data clearly diverges from the ERSST.v3b and HADSST3 

data. As discussed above, HADISST uses satellite-based data starting in the early 1980s, 

so the recent divergence in the HADISST data is likely the result of the better sampling 

in the high latitudes of the Southern Hemisphere, where it’s cooling. Note also how the 

ERSST.v3b data appears to have continuous warming from 1910 to present with a 

“World War II” blip imposed on it. On the other hand, the two Hadley Centre datasets 

show warming from 1910 to the early 1940s, and then a flat temperature period until the 

mid-1960s. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-121.png
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Figure 13 

CLOSING TO THE DISCUSSION OF MULTIDECADAL VARIABILITY 

Detrending long-term sea surface temperature data is a way to illustrate that there are 

multidecadal variations in the sea surface temperatures of the North Pacific and 

Southern Hemisphere oceans—in addition to the multidecadal variations in North 

Atlantic. The strength of the variations in the North Pacific data might be less than those 

exhibited in the North Atlantic, and they can run in and out of synch with the North 

Atlantic, but the variations in the North Pacific are very strong. In the Southern 

Hemisphere, there appear to be multidecadal variations in two of the long-term 

reconstructions, but, based on the limited amount of data we have there, the 

multidecadal variations are weak by comparison to those in the Northern Hemisphere. 

Unfortunately, the data is so sparse in the Southern Hemisphere that we really have no 

idea about how, where and why those multidecadal variations exist. 

Detrending is also a way to highlight the similarities and differences between the three 

long-term reconstructions of sea surface temperatures. And outside of the North 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-131.png
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Atlantic, there are more differences than similarities. In the North Pacific, the 

differences between the three reconstructions are not enough to rule out the existence of 

multidecadal variations there. In fact, the multidecadal variations are quite strong in all 

three reconstructions. On the other hand, the methods used by NOAA to infill their 

ERSST.v3b data suggest the sea surface temperatures of the Southern Hemisphere may 

have warmed gradually without the multidecadal variations exhibited in the two Hadley 

Centre products. 

SPATIAL COVERAGE IS NOT THE ONLY PROBLEM WITH THE EARLY SEA 

SURFACE TEMPERATURE DATA 

In addition to poor sampling of the global oceans, the reconstruction of long-term sea 

surface temperature data presented researchers with another problem. Temperature 

sampling methods changed with time. Refer to Folland and Parker (1995) Correction of 

Instrumental Biases in Historical Sea Surface Temperature Data. Steve McIntyre has a 

few posts about the corrections. Refer to his posts since 2005: 

Changing Adjustments to 19th Century SST 

And 

Buckets and Engines 

And 

The Team and Pearl Harbor 

And: 

Lost at Sea: the Search Party 

And 

Lost at Sea. 

http://bobtisdale.wordpress.com/
ftp://podaac.jpl.nasa.gov/allData/gosta_plus/retired/L2/hdf/docs/papers/1-crrt/1-CRRT.HTM
ftp://podaac.jpl.nasa.gov/allData/gosta_plus/retired/L2/hdf/docs/papers/1-crrt/1-CRRT.HTM
http://climateaudit.org/2005/06/19/19th-century-sst-adjustments/
http://climateaudit.org/2007/03/17/buckets-and-engines/
http://climateaudit.org/2007/03/18/the-team-and-pearl-harbor/
http://climateaudit.org/2008/05/31/lost-at-sea-the-search-party/
http://climateaudit.org/2008/05/29/lost-at-sea-the-search-for-windowed-marine-de-trending/
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Since the early 2000s, ARGO floats have measured sea surface temperatures when they 

bob to the surface at 10-day intervals. (I believe ARGO floats are included in the 

ICOADS source data.) Satellite-based data are used only in HADISST and the shorter-

term (November 1981 to present) Reynolds OI.v2 datasets. Stationary buoys were 

deployed starting in the 1980s in the tropical oceans as part of the Tropical Atmosphere-

Ocean (TAO) project—the tropical Pacific was first to receive the buoys, and their 

installation was complete in the early 1990s. Temperature measurements from ship 

inlets have been available since the early 1920s, but their use was more common 

starting in the 1940s. Buckets of different types (canvas, wood), with different heat 

losses, were tossed over the sides of ships, then retrieved, and a thermometer was placed 

in the bucket of water as it rested on deck. The transition of the different types of 

buckets in the late 1930s to early 1940s is said to explain the sudden rise then in the 

source data. Refer to the comparison of global sea surface temperature anomalies for the 

3 reconstructions and the source dataset in Figure 14. 

 

Figure 14 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-14.png
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Those “bucket corrections” brought the sea surface temperature data into line with the 

Night Marine Air Temperature (NMAT) data, which is illustrated by the MOHMAT data 

in Figure 15. 

 

Figure 15 

But you have to keep in mind the Night Marine Air Temperature data is also adjusted or 

corrected, and it does not include all of the Marine Air Temperature data. As its name 

suggests, it only represents the nighttime readings. The daytime readings were thought 

to include a type of heat island effect and those observations were excluded. See Figure 

16, which compares the global MOHMAT night marine air temperature to the source 

ICOADS marine air temperature data. A reduction in nighttime readings during World 

War II appears to the cause of the spike in the source data then. And I will assume the 

same logic applies to the correction of the inconveniently warm marine air temperature 

data in the late 1800s. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-15.png
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Figure 16 

In short, there have been so many adjustments to the sea surface temperature data 

before the early 1940s that we really have no idea how much it warmed from the 1910s 

to the 1940, or, just as importantly, we have no idea how much it cooled from the late 

1800s to about 1910. There’s one thing for sure: climate models cannot simulate the 

cooling that took place then. See Figure 17. And as a result, they fail to simulate the 

warming that took place from the 1910s to the 1940s. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-16.png
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Figure 17 

And if climate models can’t explain the warming from 1910 to the early 1940s, they 

cannot be used to claim that manmade greenhouse gases caused the warming that took 

place from the mid-1970s to present. 

A COUPLE OF QUICK NOTES ABOUT THE PAUSE IN GLOBAL WARMING 

It should be very obvious that the greatest warming of sea surface temperatures took 

place in the Northern Hemisphere. Because land surface air temperatures mimic and 

exaggerate the warming of sea surface temperatures, land surface temperatures in the 

Northern Hemisphere also warmed much more than those in the Southern Hemisphere. 

The recent study Balmaseda et al (2013) notes that while the warming of sea surface 

temperatures have paused, the oceans at depth continue to warm—according to 

computer model simulations of ocean heat content and according to a data- and 

computer model-based reanalysis. As a recent post by Dana Nuccitelli at 

SkepticalScience notes, there are other computer model-based studies that suggest the 

http://bobtisdale.wordpress.com/
http://onlinelibrary.wiley.com/doi/10.1002/grl.50382/abstract
http://www.skepticalscience.com/watanabe-et-al-2013-another-piece-of-the-puzzle.html
http://www.skepticalscience.com/watanabe-et-al-2013-another-piece-of-the-puzzle.html
http://bobtisdale.files.wordpress.com/2013/05/figure-17.png
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same thing. I’m not sure why anyone would believe climate models since they do not 

model ocean processes correctly. Refer to the discussion of Guilyardi et al [2009] here. 

Models can’t simulate ENSO, but now model simulations of ENSO are being used to 

explain the lack of sea surface temperature warming and the assumed continued 

warming at ocean depths.  And the true-blue believers in hypothetical human-induced 

global warming at SkepticalScience choose to believe the climate models.  Go figure. 

And as illustrated and discussed in the post Ocean Heat Content (0 to 2000 

Meters) – Why Aren’t Northern Hemisphere Oceans Warming During the 

ARGO Era?, the NODC’s annual ARGO-era ocean heat content for the North Atlantic 

shows little to no warming to depths of 2000 meters and shows cooling to depths of 700 

meters, Figure 18. Even worse, in the North Pacific, the ocean heat content shows 

cooling to depths of 700 and 2000 meters, Figure 19. 

 

Figure 18 

############### 

http://bobtisdale.wordpress.com/
http://bobtisdale.wordpress.com/2012/07/23/guilyardi-et-al-2009-understanding-el-nino-in-ocean-atmosphere-general-circulation-models-progress-and-challenges/
http://bobtisdale.wordpress.com/2013/05/03/ocean-heat-content-0-to-2000-meters-why-arent-northern-hemisphere-oceans-warming-during-the-argo-era/
http://bobtisdale.wordpress.com/2013/05/03/ocean-heat-content-0-to-2000-meters-why-arent-northern-hemisphere-oceans-warming-during-the-argo-era/
http://bobtisdale.wordpress.com/2013/05/03/ocean-heat-content-0-to-2000-meters-why-arent-northern-hemisphere-oceans-warming-during-the-argo-era/
http://bobtisdale.files.wordpress.com/2013/05/figure-18.png
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Figure 19 

Also, my standard presentations of the East Pacific sea surface temperature anomalies 

and those of the Atlantic, Indian and West Pacific oceans provide a simple but logical 

explanation for why the warming of global surface temperatures has slowed to a crawl. 

As we all know, sea surface temperatures for the East Pacific have not warmed since the 

November 1981 start of the Reynolds OI.v2 dataset, Figure 20. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-19.png


Multidecadal Variations and Sea Surface Temperature Reconstructions - 29                      
From Bob Tisdale’s Climate Observations 

 

 

Figure 20 

On the other hand, the 1986/87/88 and 1997/98 El Niños released enough naturally 

created warm water from below the surface of the tropical Pacific to raise sea surface 

temperatures of the Atlantic, Indian and West Pacific oceans about 0.28 deg C from the 

early 1980s to the 2000s. In other words, those two El Niños caused the vast majority of 

the long-term warming of sea surface temperatures since the start of the satellite era. 

Sea surface temperatures were flat again until the 2009/10 El Niño, and that El Niño 

only released enough naturally created warm water to warm sea surface temperatures in 

the Atlantic, Indian and West Pacific oceans about 0.04 deg C. Simple as that. 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/05/figure-20.png
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Figure 21 

Refer again to “The Manmade Global Warming Challenge” [42MB] for a further 

discussion of the natural warming of the global oceans. 

CLOSING TO THE LATTER PART OF THIS POST 

Researchers have attempted to reconstruct the sea surface temperatures of the global 

oceans. The actual temperatures in the early part of the record, before 1950, will remain 

somewhat of a mystery because of the limited amount of source data and the amounts 

the source data have been adjusted to accommodate changes in sampling methods. 

Many times you’ll find articles in scientific journals that exclude sea surface temperature 

data before 1950 due to the uncertainties of the early data. This post should have helped 

you understand why those uncertainties exist. 

I presented a quote from Kevin Trenberth earlier in this post, in which he blames the 

IPCC for failing to acknowledge the contribution of natural variability to the recent 

http://bobtisdale.wordpress.com/
http://bobtisdale.files.wordpress.com/2013/01/the-manmade-global-warming-challenge.pdf
http://bobtisdale.files.wordpress.com/2013/05/figure-211.png
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warming of global surface temperatures. I found that curious because Kevin Trenberth 

was a lead author of the IPCC’s 3rd and 4th Assessment Reports. Is he blaming himself? 

“One of the things emerging from several lines is that the IPCC has not paid 

enough attention to natural variability, on several time scales,” he says, 

especially El Niños and La Niñas, the Pacific Ocean phenomena that are not yet 

captured by climate models… 

Look again at Figure 20 and 21 and then contemplate the quote attributed to Kevin 

Trenberth. Will the IPCC and its lead authors eventually acknowledge that El Niño and 

La Niña events are responsible for the warming of sea surface temperature and ocean 

heat content over the last 3+ decades? I’m not holding my breath. 

Nor am I holding my breath for the next strong El Niño.  Without it, global sea surface 

temperatures should continue to remain flat—until the multidecadal variations in the 

sea surface temperatures of the North Atlantic start their decline. 

SOURCE 

The data and model outputs presented in this post are available through the KNMI 

Climate Explorer. 

 

http://bobtisdale.wordpress.com/
http://climexp.knmi.nl/selectfield_obs.cgi?someone@somewhere
http://climexp.knmi.nl/selectfield_obs.cgi?someone@somewhere

