ISSN : 0974 - 7451

Snviconmental Science

Volume 9 Issue 1

A Tndéian Journal

—=  Qurrent Research Peaper

ESAIJ, 9(1), 2014 [31-36]

Mismatch between acceleration of reconstructed sea levels and
gradient of reconstructed temperatures

Albert Parker
School of Aerospace, M echanical, and M anufacturing Engineering, RM I T Univer sity, Bundoor a, (AUSTRALIA)
E-mail : albertparker @y7mail.com

ABSTRACT

Sealevelrisesfaster asit getswarmer for thethermal expansion effect. Similarly, theice meltsfaster asice sheetsand
glaciers get warmer. Semi-empirical modelslink the sealevel rate of rise and the temperature change, and therefore
the sealevel acceleration to the temperature gradient. It is shown here that while the reconstructed temperatures of
land and seaor land (GISS, ERSSTV 3b) exhibit aquasi-60 years periodic oscillation with very likely another longer
term periodicities, the reconstructed global mean sealevel (CSIRO) isamonotonically increasing curve. Whilethe
sea level accelerationmatches the gradient of anthropogenic carbon dioxide emission, the mismatch with the

temperature gradient is evident.

SEMI-EMPIRICAL MODELLING OF SEA
LEVELS

Temperatures and sea levels were supposed to
moveaccordingly, withratesof riseof sealevelscorre-
lated to the temperatureincrease, and popular semi-
empirical models*? “try to exploit thelink between
observed sea level rise and observed global tem-
perature changesin the past in order to predict the
future”.

Starting point for thesemodel sisthesmple physi-
ca ideathat sealevel risesfaster asit getswarmer fol-
lowing theequation:
dH/dt =a(T(t)- T,) )
whereH issealevd, tisthetime, T isglobal tempera:
tureand T isabasdinetemperatureat which sealevel
isstable.

The“sea level sensitivity” a measures how much
therateof sealevel risesacceleratesfor aunit changein
global temperature. Similar approach isused to model
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thesurfacemassba anceof icesheetsand glaciers. The
warmer it gets, thefaster theice melts.
Equation (1) impliesthat
PH/dt=a-d T/dt @)
Thesealevel accderationsshould thereforebepro-
portional to thetemperature gradients. Therefore, the
reconstructed temperatures and the reconstructed sea
levelsshould correlate each other.

RECONSTRUCTED SEALEVELSAND
TEMPERATURES

Inthereconstructed temperatures and sealevels,
while approaching the present time the temperatures
haveamostly negative accd eration and areducing gra-
dient, the GM SL has a positive accel eration and the
rate of rising of the accelerationisincreasing. Thisis
clear fromFigureland 2.

Figure 1 presentsthe GISSland and sea (L& S) re-
constructed temperatures (data from>¢, analysis
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from34) while Figure 2 comparesthe GISSL& Stem-
peratures (datafrom>®), the ERSSTV 3b seasurface
temperatures (SST) (datafrom®>7), the CSIRO global
mean sealevels(GM SL) (datafrom®9) andthe CDIAC
carbon dioxide emissions(datafrom™?). In Figure 2.d,
all emission estimates are expressed inmillion metric
tonsof carbon. To convert these estimatesto units of
carbon dioxide(CO,), smply multiply these estimates
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Figure 1 : G]ISSL& S reconstructed temperatures (data
from59, analysisfrom’34): a) data 1880to 1910 and 1910to
present; b) data 1910to present with linear and 63 year pe-
riod cosine fitting; c) data 1880 to present with 3@ order
polynomial and 63year speriod cosnefitting; d) data 1880to
present with 63 and 250 year speriods cosinefitting.
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by 3.667.

Whilethereconstructed L& StemperaturesandSST
show an oscillating behaviour characterised by asig-
nificant quasi 60-years oscillation and the opportunity
of evenlonger periodicitiesof oscillationg®4, therecon-
structed global mean sealevel(GM SL) hasamono-
tonically increasingtrend.

The L& S temperatures data set 1910 to present
showsamost perfect sinusoida oscillations of period-
icity quasi-60 years (about 63 years)around alinear

0.9 ~4~igiss_temp_250 1880 to presant

1880 1895 1910 1925 1940 1955 1970 1985 2000 2015
Year a)

Temperature anomaly [°C]
e
e

0.7 ~+-iersstv3b 1854 to present

0.9 ——12 per. Mov. Avg. (iersstv3b 1854 to present)

1865 1880 1895 1910 1925 1940 1955 1970 1985 2000 2015
Year

., AGMSL [mm]

~®-CSIRO 1880 to present

—12 per. Mov. Avg. (CSIRO 1880 to present)

1895 1910 1925 1970 1985 2000 2015

1940 1955
Year

10,000
9,000 =#=cdiac global.1751_2009.ems

T 8500
£ 8000
8 7.500
® 7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500
o

1880 1895 1910 1925 1940 1955 1970 1985 2000 2015

Year d)
Figure2: Comparison of L & Stemperatures, SST, GM SL
and carbon dioxideemissions: a) GI SSL & Sreconstructed
temperatures (datafrom®®); b) ERSSTV3b reconstructed
SST (datafrom®7); ¢) CSIRO reconsgtructed GM SL (from®9);
d) CDIAC Global Fossil-Fuel Car bon Emissions(fromi?).
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trend of slope 0.0077 °C/year.

Thedataset 1880 to present shows same Sinusoi-
ddl oscillationsbut around amore complex curve, that
may approximated with a3 order polynomid or asi-
nusoidal curveof periodicity 250 yearswith equal ac-
curacy.

Clearly, thereisadifferent trend in thereconstructed
dataof L& Stemperatures before and after 1910, but
thereisnot enough information to better understand if
the post 1910 warming hassmilaritieswith prior events
inpartorinfull.

The SST hasasimilar behaviour tothe L& Stem-
perature.

Therecongtructed GMSL correlatesrdlatively well
to the gradient of the anthropogenic carbon dioxide
emission, but it does not correlate too much with the
reconstructed L& Stemperaturesor the SST.

DISCUSSIONOF THE RELIABILITY OF THE
RECONSTRUCTED TEMPERATURESAND
THEWARMINGOVERTHELAST
CENTURY

The GISSreconstructed temperatures (Figure 1)
show theexistence of multi-decadd oscillationswitha
surecloseto 63 yearsperiodicity, and possibly alonger
periodicity of oscillationscloseto 250 years (Figure
1.d) or awarming since 1910 (Figure 1.b), that how-
ever thedatado not permit to evidencemoreclearly.

The post 1910 warming may bein part alonger
termnaturd oscillaion, inpart theresult of globa warm-
ing, in part theresult of other anthropogenicbias.

As pointed out by??2, the global surface tem-
perature records are characterized by climatic oscil-
|ations synchronouswith specific solar, planetary and
lunar harmonics. Over thelast 130 — 150 years the
shorter periodicity oscillationsare superimposed to a
background warming that may berelated to longer
periodicity oscillations or betheresult of changesin
the chemical composition of theatmosphere?Yl. The
opportunity of other anthropogenic biases not con-
nected to the carbon emissionis mentioned in?Y but
not accounted for.

Asobserved ini?+22 the current climate models,
CMIP3 or CMIP5, fail to reconstruct the observed
climatic oscillations. Conversdy, empirica mode sthat
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useaspecific set of decada, multi-decadd, secular and
millennia astronomic harmonicsplusan attenuated an-
thropogenic forcing through the carbon emission per-
form much better than the CM1P3 and CMIP5 mod-
eld?. Thesmplelineand cosineor double cosinefit-
ting of Figures1.band 1.d already produce better agree-
ment with the reconstructed temperaturesthan thecli-
mate model 34,

According to?Y, 50-60% of thewarming observed
over thelast century wasinduced by natural oscilla
tions likely resulting from harmonic astronomical
forcings, and not more than 40-50% of the warming
wastheresult of the anthropogenic carbon emission. It
ishowever an open debate how much of thiswarming
istheresult of artefactsor locdised anthropogenicwarm-
ing (heat idands, changeof land use, waste heat), longer
periodicity oscillationsor global warming, andthean-
thropogeni ¢ carbon emission may account for much less
than that 40-50% of the warming experienced during
thelast century.

The GISSrecongtructioniscertainly biased towards
much larger warmingsfor multiple other anthropogenic
factorsnot related to the carbon. Thisisdemonstrated
by the many cases of inaccuraciesawaysin thedirec-
tion of magnifying the present warming®, with some
examplesreproposed bel ow.

For thelatitudeand longitude of Alice Spring, NT
of Australia, aremote station without any neighbouring
other stationsto confusewith, the GISS reconstructed
L& S temperature has a gradient 1880 to present of
0.009 °Cl/year, while the truly measured data is 0.003
°Clyeard,

In 1880, west of thejust openAlice Spring, NT of
Austraiastation, not asingle measurement was avail-
ablefor theland or theseaof Australia, and the GISS
reconstruction show datawhere datawere not avail-
able.

While the 2004 to present (March 2013) much
morereliabledataof ARGO 0 bar SST may befitted
with aline having aslope of -0.0054 °C/year, the re-
constructed ERSST v3b2 SST 2004 to present (June
2013) hasaslopeof -0.0027 °C/year.

For Melbourne, VIC, Australiathe measured tem-
perature subject to severe heat idand effectsinadown-
town location has agradient of 0.0102°C/year. The
nearby Ballarat, VIC, Austrdia, lessthan 100 km away
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hastemperaturesexhibiting agradient of only 0.0014
°Cl/year (the minimum temperatures are actually signifi-
cantly reducingin Balarat).

Therefore, of thewarming experienced over thelast
century rated at 0.0077 °C/year in the reconstructed
signal (Figure 1.b)itishard to say how muchisreally
related to changesin the chemical composition of the
atmosphere, how muchitisalonger term naturd oscil-
lation and how muchitisother anthropogenic bias.

Being thiswarming the product of two amaost iden-
tical upwards phasesof thequasi-60 years oscillation,
from 1910to 1945 and from 1975 to 2000, the effect
of the changesin the chemical composition of the at-
mospherearepossibly minimd.
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Figure3: Comparison of L & Stemperatures, SST and GM SL
over theperiod 1975to present: a) GI SSL & Sreconstructed
temperatures(datafrom®9); b) ERSSTV3b reconstructed
SST (datafrom®7); ¢) CIIRO reconstructed GM SL (from(&9),
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SEALEVELACCELERATIONAND TEM-
PERATURE GRADIENT MISMATCH

Themismatch of sealevel acceleration and tem-
peraturegradientisclear in Figures1and 2 but it be-
comemoreand moreevident focusng onashorter time
window approaching the present timewheremorereli-
abledataareavailable.

Whilethetemperaturesareoscillating withaquasi-
60 years(and very likely longer) periodicity, and tem-
perature gradients 1975 to 2000 were previously ex-
perienced 1910t0 1945 (B4 and Figure 1), the GM SL
isadwaysincreasingintimewith an adwaysincreasing
acceleration (Figure2).

Figure 3 presents the GISSL& Sreconstructed
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Figure4: Comparison of L & Stemperatures, SST and GM SL
over theperiod 2000to present: a) GI SSL & Sreconstructed
temperatures(datafromt®®); b) ERSSTV 3b reconstructed
SST (datafromB7); ) CSIRO reconstructed GM SL (fromi®9),
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temperatures (datafrom®8), the ERSSTV 3b recon-
structed SST (data from™7) and the CSIRO recon-
structed GM SL (fromi®9) over thetimewindow 1975
to present, whilefigure 4 presentsthe sametempera-
turesand sealevelsover the period 2000 to present.
Thetimewindow 1975 to present includestheupwards
phase of the quasi-60 years oscillation pluspart of the
downwards phase, the time window 2000 to present
only includesthislatter downwards phase,

If we consider equation (2) whereH=GM SL and
t=x, thesealevel accelerations should be proportiona
to thetemperaturegradients. Therefore, wherelarger
isthetemperaturegradient, larger hasto bethe accel-
eration, and when the temperature gradi ent vanishes,
the acceleration should also vanish.

Linear and polynomial fittings areintroduced to
evauatethetemperaturegradientsand thesealevel ac-
celerationsover thedifferent timewindows. Lineer fit-
ting of temperaturesand 2™ order polynomid fittings of
sealevelsreturn theaveragetemperaturegradient and
sealevel acceleration over thetimewindow.

2™ order polynomid fitting of temperaturesand 3
order polynomid fittingsof sealevelsreturnthe aver-
agerateof change of temperature gradient and rate of
change of sealevel accel eration over thetimewindow.

Whilethetemperatureshaveamostly negativerate
of change and areducing gradient, the GMSL hasa
positive accel eration and therate of changeispositive.

Over the period 1975 to present, the average sea
level acceeration of the CSIRO recongtructionis0.0722
mm/year?, while the GISS and ERSST temperature
gradientsare 0.0147 and 0.0102 °C/year.

Over the period 2000 to present, the average sea
level accderation of the CSIRO recongtructionisamuch
larger 0.5600 mm/year?, whilethe GISS and ERSST
temperature gradients aremuch smaller 0.0027 and
0.0007°Clyear.

TheCSIRO reconstruction returnsthelargest sea
level acceleration on record over a decade of no
warming.Whilethe sealevel acce eration of the CSIRO
reconstruction isalwaysincreasing over thetwotime
periods, thetemperaturegradientsareawaysreducing
inthe GISSand ERSST recongtructions.

CONCLUSIONS

Thereconstructed temperatures 1910 to present

Albert Parker 35

—==DRwrrent Research Paper

show quasi-60 years oscill ations around anearly con-
stant warming trend of 0.0077 °C/year (Figure 1.b). It
ishard to say how much of thiswarming isrelated to
changesinthechemica composition of theatmosphere
(globa warming), how muchitisalonger term natural
oscillation and how much it isbiasby other anthropo-
genicfactorsnot related to the chemica compaosition of
theamosphere.

Thiswarmingisthe product of two amost identical
upwards phasesof the quasi-60 yearsoscillation, from
1910to 1945 and from 1975 to 2000, separated by a
downwards phase 1945 to 1975, that seemsto bere-
produced since 2000.

Theeffectsof the changesinthe chemica compo-
stion of theatmosphere are certainly smaller than what
isassumedinthe CMIP3 and CMIP5 moded sand very
likely also smaller than thelonger term natural oscilla-
tion effect or the effect of other anthropogenic biases.

Theoscillating behaviour of thereconstructed tem-
peraturesdoes not match with theawaysaccelerating
reconstructed sealeves. The mismatchin between sea
level acod eration andtemperaturegradientsisclear from
the ensemble of Figures 1to 4. Sealevels cannot be
larger whenthetemperature gradientsvanishthanwhen
thetemperature gradientsaremuch larger.

Thismismatchfurther supportstheclamthat thesea
level reconstructionsof®? arevery far fromreliable, as
previously suggested by comparing the aways accel -
erating GM SL reconstructionswith the not accelerat-
ingindividua longtermtide gauges*-27,
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