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ABSTRACT

Since the beginning of this century, the seas have not been warming over the surface aswell asin the layers up to
2000 m depth, as measured inthe ARGO project. Over the same period, the reconstructed land and seatemperatures
of the HADCRUT4, GISS and NCDCdata sets have been warming marginally, mostly because of the largest
opportunitiesto introduce upward biases in aless accurate mixed computational and experimental result. Over the
same period of time, the CM1P3 and CM1P5 have predicted huge warmingsthat have no support in the measurements
or reconstructions. It is shown here that the “present global warming hiatus” is possibly a repetition of a dwelling
period of not significant warming that the reconstructionslocate from 1945 to 1975.
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INTRODUCTION

Kosakaand Xie¥ correctly statein theintroduc-
tion of their latest paper that “despite the continued
increasein atmospheric greenhouse gas concentra-
tions, the annual-mean global temperature has not
risen in the twenty-first century, challenging the
prevailing view that anthropogenic forcing causes
climatewarming”. The authors then try as many oth-
ers?® to conciliate the more than decada lack of glo-
bal warmingwith theincreased heat uptake assumption
of the 1979 Charney report proposing unrealistic
mechanisms. According to Kosaka and Xiel, “ac-
counting for recent cooling in the eastern equato-
rial Pacific reconciles climate simulations and ob-
servations”, and “the current hiatusis part of natu-
ral climatevariability, tied specificallytoa La-Nizia-
likedecadal cooling” to obviously conclude “although
similar decadal hiatus events may occur in the fu-

ture, the multi-decadal warming trend isvery likely
to continue with greenhouse gasincrease.”

Different conclusion could have been inferred
ifK osakaand Xiecould have examined the experimen-
tal evidence offered by the ARGO project!®” of acom-
pletely stableocean locally and globally with oscilla-
tions of temperature 0 - 2000 m within thelimit of the
measuring accuracy®9, plustheregular oscillationsabout
alonger term trend of theupwards biased reconstructed
land and seatemperatures of theHADCRUTA4, GISS
and NCDC datasetsand theregular oscillations of the
climateindicesrelevant for the PacificasNINO, SOI
and MEL.

Inthispaper wewill try to answer someimportant
questionsabout theland and seatemperature behaviour
aso coveringtherdiability of reconstructionsand com-
putationsto conclude that the present “global warming
hiatus’ would very likely continue until 2035 having dif-
ferent motivationsfrom those proposed sofar.
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ISTHE SEATEMPERATURE PRESENTLY
WARMING?

The ARGO dataset isatruly experimental data
s, differing from the datasetsprevioudy and contem-
porarily adopted in the climate science wherethe data
set aremostly reconstructed or smulated va uesrather
than true measurements. With 3633 buoys (asper Sep-
tember 3, 2013, figure 1) sampling the oceans down
up to 2000 m depth, thisprogramme deliversthefirst
really high quality dataof the ocean temperatures.

60°E 120°E 180°
Figurel: Postionsof thefloatsthat havedeivered datawithin
thelast 30 days(from[7])
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If wecons der the seatemperaturesasmeasured in
theARGO programmethe worldwide average (65N
to 65 S, 0 E to 360 E) surface temperature has been
decreasing-0.0125 °C/year while the 0 —2000 m av-
erage hasbeenincreasing of 0.0012 °C/year over the
years 2004 — 20129,

In addition to this result of global insignificant
changes, theisothermsof different layersareaso very
close each other thefirst and thelast year of the mea-
surements®9. Figure 2 presentstheisothermsmeasured
in 2004 and 2012 at the surfaceand over thelayer 0—
2000 dbar. In 2012 the measured isotherms at every
sampled depth werevery closeto what was measured
in 2004, suggesting ard ative stability of the ocean heet
content. Figure 2 also zooms on thewest tropical pa-
cificarea, whereat different depthsthetemperatures
are pretty much thesame.

From the substantially stabletemperatureslocally
and worldwide on average we may concludethat there
has been not too much of acooling or of awarming
over thelast decadeglobally and locally.

ISTHE COMBINED SEAAND LAND TEM-
PERATURE PRESENTLY WARMING?

Not that different conclusionscan beinferred from
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the much less accurate (certainly for the seacompo-
nent inthe present and for the seaand land component
in the past) data sets as of HADCRUT4%, GISS*
andNCDC! that are covering both land and sea.

Figure 3 presents the GISS result. GISS uses
NCDC ERSST.v3b seasurface temperature datal*®.
UnlikeHADCRUT4 and NCDC andGISSmasks sea
surfacetemperature data at the poleswhere seasona
seaiceexistsextending land surfacetemperature data
over the seas. Figure 3 shows the land and seaiso-
therms from the GISS data set for 2004 and 2012.
Moredifferencesare detectable, especially for thesea
component, Ssmply because of thelessreliablerepre-
sentation especially of thiscomponent and the more
relevant computationa component.

Keeping in mind that what is not properly mea
suredisnot known with reasonableprecision, and re-
constructions (especially for the past, but sometimes
alsofor the present when starting from very scattered
dataof ungpecified accuracy)may beunreliable, wemay
then certainly consider theland and seareconstructed
temperature time series of GISS (HADCRUT4 and
NCDC providesimilar results, se¢*¥) to concludethat
theglobal temperatureshave not been warming.

Linearly fittingthetime series of averagetempera-
turesland and sea January 2000 to June 2013 (from™)
returnsatemperaturegradient dT/dt of 0.0027 °C/year
(GISS 250) and 0.0055 (GISS 1200), as shown in*4,
HadCRUT4 and NCDC v3 return similar values of
0.0041 and 0.0047 °C/year, as also shown in[*4,

Other anthropogenic factors not related to the car-
bon dioxideemission arebiasng upwardsthetempera:
tures (land use, urban heat idand, waste heat, arbitrary
corrections) and it iscertainly not simpleto separate
theinfluenceof theanthropogenic carbon dioxideemis-
sionfromthe other anthropogenic factorsand the natu-
ral factors.

ARE LANDAND SEATEMPERATURE
RECONSTRUCTIONSACCURATE?

Thereconstructions of seaand land temperatures
of Figure 3 arenot reliableasrecent measurementsmay
be. Toexplainthisrdiability issue, Figure4 showssame
resultsof Figure 3 for the year 1880, while Figure 5
presentstherecent resultsof theARGO measurements
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of ocean temperaturescompared to the seasurfacetem-
perature (SST) of ERSST v3b2 and HadI SST1, that
arethesourcesfor thisinfointhe GISS, HADCRUT4
and NCDC datasets. Figure6 finally presentsthetem-
peratures measured in Alice spring 1878to 2012 and
temperature reconstructed by GISSfor the samelati-
tudeandlongitudeandtimeinterval.
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From the 1880 i sotherms of Figure4 the descrip-
tion of theAustralian land and seas gppearsto be mac-
roscopicaly far fromaccurate. Thefirst meteorological
station of Australiawas MELBOURNE REGIONAL
OFFICE (latitude-37.8075, longitude 144.97) estab-
lished in 1855. Itisnot until 1878 that onestationis
established west of longitude 143.5 (ALICE SPRINGS
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Figure2: ARGO isothermsat the surfaceand over thelayer 0—2000 dbar measured in 2004 (top) and 2012 (bottom). The
surfacetemper atur ehasbeen decr easing -0.0125°C/year while the temperature opf the 0 —2000 m layer has been increas-

ing of 0.0012 °C/year over the years 2004 —2012.
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POST OFFICE, latitude-23.71, longitude 133.8683), -17.95, longitude 122.25 and PERTH REGIONAL
anditis1897 when 2 stationsareestablished west of  OFFICE, latitude-31.9556 and longitude 115.8697).
longitude 130.8 (BROOME POST OFFICE, latitude Therefore, in 1880 only ALICE SPRINGS POST
Annual J-D 2004 L-OTI(°C) Anomaly vs 19511980 ) OFFICE WEBOperational west of there athdy close

' to MELBOURNE CAPE OTWAY LIGHTHOUSE.
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Figure3: Land and seaisother msfrom the GI SS data set
1200 and 250 km resolution (from [11]) for 2004 (top) and

2012 (bottom). Linearly fitting the time series of average }7
temperaturesland and sea January 2000 to June 2013 re- Q
turnsatemperaturegradient dT/dt of 0.0027 °C/year (GISS  Figure4: Land and seaisothermsfrom the Gl SSdata set for
250) and 0.0055 (GI SS1200), asshown in [14]. 1880, 1200 and 250 km resolution (from[11]).
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Themost part of theva ueson themap for land and sea
temperaturesin and around Austraiaaretherefore not
supported by any measurement

There havebeen (and there are) not too many mea-
surements availablearound Alice Spring.In 1880 the
averageof annua maximumand minimumtemperatures
was21.55 °C, over the period 1951 to 1980 used for
theanomaliesof Figure 3 thisaveragewas20.88 °C,
for adifferenceof 0.67 °C that is larger than the 0.2 to
0.5 °C that may be inferred from the map of Figure 4.
Thevaduesonthemapfor land and seatemperaturesin
and around Australiawhensupported by measurements
lack of precision..

Figure 5 proposestheresults 2004 to present of the
ARGO measurements compared to the SST recon-
gtructed intheHadl SST1 and ERSST v3b2 datassts™.
ThefigureproposesHadlSST1 and ERSST v3b2 SST
plusARGO 0 bar and ARGO 0to 100 bar layer tem-
peratures. Whilethe measured ARGO surfaceand top
layer temperaturesregul arly oscillatesover theyear fol-
lowing thevariable heat uptake produced by the Earth
eccentricity, the reconstructed HadlSST1 SST and
ERSST v3b2 SST have amorecomplex behaviour of
difficultinterpretation. All thedatain Figure5 arearbi-
trarily shifted for azero anomaly in January 2007. The
distancefrom the Earth to the Sun changestheamount of
radiationreceived a the Earth’s surface in different sea-
sons. Presently, thereisadifference of only about 3%
between agphdion (farthest point) and perihelion (closest
point) producing adifference above 6% of thereceived
sun energy from January to July.

TheARGO result reproducesthevariationsin natu-
ra heat uptakewith adelay, smilarly to thedelay that
seatemperatures have vs. the land temperatures fol-
lowing theseasond cyclic pattern. TheHadlSST1 and
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Figure5: Sea surfacetemperaturesof theHadl SST1 and
ERSST v3b2 data sets(from[15]) and ARGO measurements.
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ERSST v3b2 SST do not show thisdependence. Fur-
thermore, whilethe 2004 to present (March 2013) data
of ARGO 0 bar may befitted withalinehavingadope
of -0.0054 Clyear, thereconstructed ERSST v3b2 SST
2004 to present (June 2013) hasaslopeof -0.0027 C/
year, and the HadISST1 SST 2004 to present (June
2013) hasadope of -0.0036 C/year.

Figure 6presents (top) the yearly average of mea
sured daily maximum and minimum temperatureand
the mean of thetwo for Alice Spring (datafrom™@) and
(bottom) the GI SSreconstruction for samelatitudeand
longitude. TheAlice Spring data set is acomposite
record of two different sites. Detail sof the homogeni-
zation of thetwo recordsare proposed in™™. Themea
sured temperaturegradient is0.0012 °C/year for the
yearly average of daily maximum and 0.0049 °C/year
for theyearly average of daily minimum, anditis0.003
for theyearly average of dailly maximumand daily mini-
mum temperatures. The GISSresult for the samel ati-
tude and longitude of Alice Spring hasamuch larger
gradient of 0.009 C/year.

Reconstructionsthereforeunfortunately underesti-
mate past temperatures and overestimate present tem-
peraturesto largely overestimate warmings.
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Figure6: Top: temperaturemeasured in Alice Spring, NT;
Bottom: temper aturereconstructed by GI SSinAlice Spring,
NT.
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ARECLIMATE MODEL SPREDICTIONS
ACCURATE?

Thissubject hasbeen covered in*4, The summary
comparisonisreproposed in TABLE 1 for complete-
ness of thispaper. Experimental (fromARGO), mixed
experimenta and computationa (GISS, HADCRUT4
and NCDC) and purely computational (CMIP3 and
CMIP5) temperature gradientsare shown asdT/dtin
°Clyear. The warming of the measurements is negligible,
1-103°C/year over the layer 0-2000 m depth. The
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warming of therecongtructionsisminimal but overrated,
from 3-10°3t0 5-103°C/year, with a minimal cooling of
the seasurfacetemperature that badly comparewith the
largest surface cooling of the ARGO measurements.
Thankstotheincreasing heat uptake dueto the anthro-
pogeniccarbondioxideemissonassumedinadl themod-
els, theCMIP3 model scompute agradient of +20-1073
°Clyear., and the CMIPS5 variable temperature gradi-
entsin between +17-103and +20-103°C/year, poorly
correlated to the experimental and reconstructed result
over the same decadethey havebeen designed.

TABLE 1: Synthesistableof computed and measured temper aturegradientsdT/dt over theperiod January 2000to June2013

(from(),

Time series of average temperaturesland and sea January 2000 to June 2013 (from [9])

data set

HadCRUT4200 SST/T2m anom 0-360E -90-90N Index
GISS 250 T2m/SST anom 0-360E -90-90N Index
GISS 1200 T2m/SST anom 0-360E -90-90N Index
NCDC v3 SST/T2m anom 0-360E -90-90N Index

CMIP3 20c3m/sresalb multi-model mean tas 0-360E -90-90N Index
CMIP5 modmean32 rcp26 tas 0-360E -90-90N ensemble Index
CMIP5 modmean4?2 rcp45 tas 0-360E -90-90N ensemble Index
CMIP5 modmean25 rcp60 tas 0-360E -90-90N ensemble Index
CMIP5 modmean39 rcp85 tas 0-360E -60-60N ensemble Index

dT/dt [°C/year]
0.0041
0.0027
0.0055
0.0047
0.0205
0.0199
0.0195
0.0170
0.0167

Time series of aver age sea temperatures June 2004 to December 2012 (from [6])

data set

ARGO 60S 60N OE 360E 0-100 dbar
ARGO 60S 60N OE 360E 100-700 dbar
ARGO 60S 60N OE 360E 700-2000 dbar

dT/dt [°C/year]
-0.0088
0.0031
0.0012

ARE LANDAND SEATEMPERATURES
NATURALLY OSCILLATING?

Figure7 (from™®) presentsthe GISS |and and sea
temperature reconstruction 1880 to 2013, aswell as
thevariation of temperature based climateindicesas
the SOI, MEI and the NINO12, al relevant for the
western equatorial Pacific, the region of concern of ¥,
andAudrdia

Local temperatures and other climate parameters
changesperiodicdly, with periodicitiesthat may behours,
days, months, years, decades or multi-decades. In par-
ticular, it isvery well known that thereare decada and
multi decadd naturd oscillationsof climate parameters
as SOI, MEI and NINO12 that locally may produce

higher or lower temperaturesin arepetitive pattern.

Thereconstructed temperaturesof Figure 7 seem
to regularly oscillate following a more complex
behaviour that what isproposed intheclimate models.
Thedimateindices, mostly based ontemperatures, have
amilar regular oscillations.

The GISSresultsisfurther anadysedin Figure 8.

GISS temperatures seem to reduce up to about
1910, but thereliability of thisresultisminimal, then
thereisaclear upwardstrend inthereconstructed tem-
peratures since 1910.We consider only thedata1910
to present to better understand warming trend and natu-
rd oscillaions.

There are two periods of clear warming 1910 to
1945 and 1975 to 2000 separated by adwelling of 30
years. Over thesetwo warming periods, the tempera-
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Figure7: Timehistoriesof thereconstructed Gl SSglobal temperatureand SOI, MEI and NINO12 indices(from[15]).

turegradients(fromlineer fitting) havebeen0.0138and  account for part of the total warming of 0.0077 °C/
0.0144°Clyear respectively. Since 2000, thereisaclear year averageover 100 years.

dwelling of temperaturesasit wasfrom 1945 to 1970. A sinusoidd oscillationisclearly superimposed to
Biasing dueto anthropogenic factorsnot related tothe  thelinear trend. The complete GISSreconstruction has
carbon emission and other inaccuraciesmay certainly  alonger quasi-60 year periodicity detectableinthe Fou-
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rier anaysisthat became more evident assoon aswe
only focusonthedata1910 to present. Thisperiodicity
iscloseto 65 yearsinthereduced dataset. Thispicture
suggeststhat inthelimitsof therdiability of theland and
Seatemperaturereconstruction the“‘global warming hia-
tus’ would very likely continue until 2035 being the re-
sult of anatura oscillation.

CONCLUSIONS

It isshown that temperature measurementsarewell
bel ow the reconstructed values, and reconstructed val -
uesarewd | below theclimatemode smulation results
sincetheyear 2000. Thissuggeststhat there are other
forcingsfor theclimatein additionto the anthropogenic
carbon dioxideemissionthat haveanatural rather than
anthropogenicorigin.

It does not seem supported by any evidence that
there could have been acooling of the Eastern Pacific
associ ated with LaNinastrong enough to cancel the
effects of anincreasing heat uptake¥. Similar lack of
evidenceappliesto theother explanationsfor the““glo-
bal-warming hiatus” of this century!>®. Theincreased
heat uptake—if any —is definitively much less than what
isassumed in the climate models, and natural oscilla-
tionsare predominant on any anthropogenic factor.

The decade of no warming in thetemperatures of
theland and the seas up to 2000 m depth hassimilari-
tieswith thelack of warming over the period 1945 to
1975. The reconstructed sea and land temperatures
1910 to present arefitted very well withalineand a
cosinuslaw equation. The slopeof thelineis0.0077
°Clyear very likely overestimated vs. the reality because
of themany upwards biases of therecongtructions. The
cosinuslaw hasperiod 65 years. The oscill ation about
thewarming trend now in adescending phase suggests
that the present “global warming hiatus” will very likely
continueuntil 2035 having different motivationsfrom
those proposed so far being part of the significant 65
yearsnatura oscillation.
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