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ABSTRACT

During the decade 2003-2013, there has been no significant thermal
expansion contribution to the accelerating sea level in perfect agreement
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with the lack of any accel eration experienced in thelong term tide gauges.
Therate of global warming hasbeen negligible over thefirst decade where
measurements of ocean temperatures have been properly collected within
the ARGO project. Possibly a wrong theory and not uncertainty is
responsible of the unbalanced energy budget experienced in the last
decade, the first one where ocean temperatures have been properly

measured. © 2013 Trade Sciencelnc. - INDIA

ENERGY BUDGET,MEASURED SEA L EV-
ELSAND OCEAN TEMPERATURES

Therecent study!™ publishedin Nature Geoscience
looks at the slowdown intherate of global warming
and how it will affect temperaturesin coming decades.
Theauthorsrecognizesarecent “downturn” in the rate
of globa warming, but without questioningif thegloba
warming theory iscorrect, they clamuncertainty isthe
cause of the discrepancy in between model sand mea-
surements. Theauthorssay this“downturn” in the rate
of globa warmingwill lead tolower temperaturerises
intheshort-term. However, if short-termrisesarelikdy
to belessthan predicted, long term rises are expected
tofollow predictions.

The paper! looks at how the past decade might
impact thelong-termtemperaturesand shorter-termdli-
mate response. In 2007 the Intergovernmental Panel

on Climate Change (IPCC) reported of short-termtem-
peraturerise 1-3°C. The study!” predictsbetween 0.9-
2 °C from only including the last decade’s tempera-
tures. Themodd sarelookinglesslikdy or inconsistent
with the datafrom thelast decade aone. According to
the study!¥, the global averagetemperaturesare pre-
dicted to rise 20% dowly than expected over thecom-
ing decades, but theauthorsneverthel esssay their work
agreeswith previous|PCC estimates of climate sensi-
tivity intherange of 2-4.5 °C that have remained un-
changed sincethe 1979 Charney report. The “uncer-
tainty” argument is used in the study! to conjugatethe
lack of present evidence of global warming with the
religbility of future projections.

The study™ derives AQ using thechangein esti-
mated 0-2000 m ocean heat content (OHC) which
accountsfor most of the Earth system hest uptakefrom
the start to the end of the relevant decade or 1970—
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2009. The study splitsthe 0-2000 m ocean layer be-
tween 0-700 m and 700-2000 m. It retains the NODC/
NOAA OHC datd?, Figure 1, which correspondsto®
for the 700-2000 m layer but uses a different dataset
for 0-700 m OHC that is an update from!.lprovides
updated estimates of the change of ocean heat content
and thethermosteric component of sealeve change of
the 0-700 and 02000 m layers of the World Ocean
for 1955-2010. The estimates are based on historical
datanot previously available, additional modern data,
and bathythermograph datacorrected for instrumenta
biases. Argo dataare also claimed to be at | east par-
tidly induded in theestimations. According to® theheat
content of the World Ocean for the 0-2000 m layer
increased by 24.0 + 1.9 x 102 J corresponding to a
rate of 0.39 W m per unit areaof the World Ocean
and avolumemean warming of 0.09°C. This warming
corresponds to arate of 0.27 W m per unit area of
earth’s surface. The heat content of the World Ocean
for the0-700 m layer increased by 16.7 + 1.6 x 10%
Jcorresponding to arateof 0.27 W m™ per unit area
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of the World Ocean and avolume mean warming of
0.18°C. The World Ocean accounts for approximately
93% of thewarming of the earth system that has oc-
curred since 1955. The 700-2000 m ocean layer ac-
counted for gpproximately one-third of thewarming of
the 0-2000 m layer of the World Ocean. According
to¥, thethermosteric component of sealeve trendwas
0.54 +.05 mm yr? for the 0-2000 m layer and
0.41 +.04 mm yr* for the0-700 m layer of the World
Oceanfor 1955-2010.

Accodingto®, changesintheclimate system’s en-
ergy budget are predominantly revealed in ocean tem-
peraturesand the associ ated thermal expans on contri-
butionto searleve risg?. Climate mode's, however, do
not reproducethelarge decada variability inglobally
averaged ocean heat content inferred from the sparse
observational database, even when vol canic and other
variableclimateforcingsareincluded. Thesumof the
observed contributionshasa so not adequatdly explained
theoverdl multi-decadd rise. Theauthorsreport improved
estimates of near-globa ocean heet content and thermd
expansionfor theupper 300 m and 700 m of the ocean
for 19502003, using statistical techniques that allow for
sparsedatacoverage and gpplying recent correctionsto
reduce systematic biasesinthemost common oceantem-
perature observations. The authors of“ claim ocean
warming and therma expansion trendsfor 19612003
areabout 50 per cent larger than earlier estimates but
about 40 per cent smaller for 1993-2003, which is con-
sdtent withtherecognitionthat previoudy estimated rates
for the1990shad apositivebiasasaresult of insrumen-
tal errors. Onaverage, thedecadd variability of thecli-
mate mode swith vol canicforcing agreesgpproximeately
with the observations, but the modelled multi-decadal
trendsaresmaller than observed. Addition of observa-
tiond estimateof upper-oceanthermd expansontoother
contributionsto sea-leve risegivesasum of contribu-
tionsfrom 1961 to 2003 isabout 1.5 + 0.4 mm yr?,in
good agreement with our updated estimate of near-glo-
bal mean searlevel riseusing techniquesestablishedin
earlier sudiesof 1.6 0.2 mm yr™

MEASURED SEALEVELSAND OCEAN
TEMPERATURES

Asadready written many times*#, sealevelsaround
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theworld are certainly rising, but absolutely not pres-
ently accd erating. Different daimsfollow thelack of data,
theneglected naturdly oscillating behaviour of theoceans
exhibiting different periodicities, withthe quas-60 years
periodicity®™¥ introducing aminimum length of 60-70
yearsof continuousrecording toinfer aproper sealeve
ve ocity, thenaturdly oscillating behaviour of everything
derived fromtidegaugeresultsinduding thetimederiva-
tiveof thisvelocity, theestimation of theerror intheve-
locity and acceleration that isnot the tatistica error of
thelinear fitting. Thislack of accd erationissupported by
thelack of any warminginthetemperaturesof theoceans
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thefirst timein human history they have been properly
measured inthe ARGO project™. TheARGO system
permitsto measurewithin areasonableaccuracy thetem-
peraureupto 2,000m. Themeasurementsare performed
by morethan 3,000 buoys. ThetemperaturesintheArgo
profilesare claimedto beaccurateto+ 0.0050 °C and
depths are claimed to be accurate to + S5m. Certainly
optimisticisthe expectation that thegloba oceantem-
perature 0-2000 mis predicted within an accuracy of +
0.0050 °C considering the number of independent mea-
surements collected in space, deep and time needed to
derivethegloba temperaturethrough averaging.
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Figure2: Truly measured aver agetemper aturetime history January 2004 to December 2012 over thelayers0-100 deca
bar pressure (0m-100m deep), 100-700 deca bar pressur e (100m-700m deep) and 700-2000 deca bar pressure (700m-

2000m deep)
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The ARGO marine atlas™ is used to create the
temperature plots January 2004 to December 2012.
Figure 2 presentsthe ARGO temperatures. The layer
0-100 decabar doesnot warm at al over the 9 years.
Theaveragetemperature actually decreases at arate
of -0.0088 °C/year. The layer 100-700 deca bar is
warming margindly over the 9 years. Theaveragetem-
perature increases at arate of 0.0031 °C/year. The
layer 700-2000 decabar iswarming marginally over
the 9 years. The average temperature increases at a
rateof 0.0012 °C/year. Globally, the layer 0-2000 deca
bar pressure (0-2000m deep) experienced an average
temperatureincreaseof 0.0012 °C/year. This warming
iseverythingbut satigticaly sgnificant.

CONCLUSIONS

Thestudy!¥ should have better been made by con-
sidering what isactually measured as ocean tempera-
turesrather than by using reconstructions. In case, the
“uncertainty” would have been much larger than the cli-
mate sensitivity suggesting thetheory ispossibly wrong.

During the decade 2003-2013, there hasbeen no
sgnificant therma expans on contribution to the accel -
erating sealevels. Thisisin perfect agreement with the
lack of any accel eration experienced inthelong term
tide gaugessincethe 1900s.

Therateof globa warming hasbeen negligibleover
the first decade where measurements of ocean tem-
peratures havebeen properly collected withintheARGO
project, asconfirmed by thelack of accelerationinthe
tidegaugeresultsof enough quality and length.

Possibly awrong theory and not uncertainty isre-
spons bleof theunbaanced energy budget experienced
inthelast decade, thefirst onewhere ocean tempera-
tureshave been properly measured.

The 1979 Charney report claming aclimate sens-
tivity in therange of 2-4.5 °C has never been ques-
tioned sofar. May beitistimeto discusswhat hasbeen
truly measured with accuracy.

Energy budget constraints on climate response: Uncertainty or wrong theory?
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