ISSN : 0974 - 7451 Volume 10 Issue 5

Onviconmental Science
A Dudian ﬁammé

—=  Qpftfcel Review

ESAIJ, 10(5), 2015 [161-166]

Discussion of tide gauge location and the measurement of global
sea leve rise

A.Parker
Royal M ebour nelngtituteof Technology Univer sity, Bundoora, VIC 3083, (AUSTRALIA)
E-mail : albert.parker @mit.edu.au; albertpar ker @y7mail.com

ABSTRACT

Many works still misrepresent the sealevel behaviour by applying statistics to different popul ations of tide gauges
having variable length and completeness, experiencing more or less intense subsidence or uplift, and having
different phases, amplitudesand periodicities of the multi-decadal and inter-annual oscillations, to support claims of
sea levels rising in response to the anthropogenic carbon dioxide emission. A recent paper has suggested some
inconsistency in between actual tide gauge measurements and the computed global sea level rise despite
neglectingthe vertical tide gauge motion and the minimum length and quality requirements of the tide gauge
records. Commenting this paper it is shown once more that appropriate mathematic applied to suitable data sets
permit to concludethat:1) all the tide gauges of the world are experiencing oscillations and not accelerations of the
relative sealevels over the last two decades;?) the average rel ative rate of rise of the sealevel in the tide gauges of
enough quality and length is less than 0.25 mm/year; 3) this relative rate of rise is mostly the result of subsidence
more than uplift at thetide gauge; 4) the global mean sealevel rated 3.2 mm/year by climate model-like corrections
of flat and noisy satellite altimeter signals has same lack of value than al the other never validated climate model

prediction. © 2015 Trade Sciencelnc. - INDIA

THE OSCILLATINGWORLDWIDEAVER-
AGE TIDE GAUGE SIGNAL

Theauthor of ™ attempt to find smilaritiesin be-
tween an experimental result, therelative sealevel rate
of risemeasured by thetide gaugesincluded in Perma-
nent Service for Mean Sea Level (PSMSL) data
basd?, and aresult that isonly acomputation follow-
ingthesamelogic of climatemode s, thenominaly sat-
dlitedtimeter inferred absolute global mean sealeved.
Theconclusion of their satistical andysisisthat thelo-
cation of thetide gaugesisnot “random’” with the “ran-
domness” actually the similarity in between the mea-
surementsor theresult of climate modelsfor two dif-
ferent quantitiesevaluated over different timewindows.

Theauthorsof™ asmany othersshould redizefirst
that theworld tide gauges measure thelocal relative
sealevd that isoscillating with many periodicities. Be-
cause of the oscillatory behaviour, with important
periodicitiesup to aquas-60 years, morethan 60 years
of datarecorded without major gaps andin absence of
perturbing events are needed to infer thelocal rate of
riseof therelative sealevel andthetimerateof change
of this parameter representing the sealevel accelera
tion*2,

A tide gauge then does not measure the absolute
sealevel but only thevaluerelativeto thetide gauge
position. Because of the general subsidenceor uplift
for an area, and the additional subsidence at thetide
gauge, thevertical velocity of thetidegaugemay bein
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moduleeven larger thanthemodule of therdativerate
of rise of sealevel 934, GPS -based computations of
the absolutevertical velocity GPS domesclosetothe
tidegaugetill suffer of inaccuraciesof +1-2 mm/year
much larger than the modul e of theworl dwideaverage
relaiverateof rise®4. Therefore, acceleration criteria
gpplied totherelative sealevel recordsare superior vs.
the computations of absolute sealevelstoinfer theef-
fectsof thecarbon dioxideemission.

Traditondly therd ativerates of riseare computed
throughthelinear fitting:
y' (x)=(A"+SLR"-x) )
gppliedto adistribution of measured points{x,, y} i=1,

..,nwhere yisthemonthly averagerelative mean sea

level atthetimex.. SLR" istherelativerateof rise, A*
theintercept and y* thefitted valueat thetimex. The
resdud:
e, =(A"+SLR"-x)) -y, @
istheerror that includesmostly periodica oscillations,
noise, fitting inaccuraciesor eventually theinfluence of
global warming (if detectable) that would in case pro-
duce adeparturefromthelinear trend.

Therdativerate SL R, iscomputed over thetime
window (X, x) byllnearlyflttl ngthedata{x,y}i=j,

., kthrough the formula:

3 (X, =%):(y, =)
e i(x. —Y)Z (€)

wherex and y arethe samplemeans. Usually j=1is
theoldest record, and k=nisthelatest record, and SLR

Isthelatest estimation of therelativerateof rise. Equ&
t| on (2) withj variableand k=n permit to compute the
present vel ocitiessmulating the effect of tidegaugere-
cording started at different ti mesx.

PSMSLE! proposesin their |atest “Tableof Rela-
tive Mean Sea Level Secular Trends derived from
PSMIS_LRLR Data” update 14-Feb-2014 the relative
rates of risecomputed for 2133 tidegaugesof variable
record length (maximum 183, minimum 21, average
56.5 years) with the more recent, shortest tide gauges
collected mostly in areas of subsidenceand geographi-
cd coveragetill nonuniform.

Theuseindifferent timesof different popul aionsof

tidegaugesof different length, different ratesof subsid-
enceor uplift, and different parameters of the oscilla
tionsiswhat permitsthefa se clamthesealevel have
been accel erating over the last decadeswhen actually
al thelong term tide gauges of theworld havebeen on
average accel eration free.

Theaveragerate of riseof the 2133 tide gaugesis
1.04+0.45 mm/year. However, this number has very
littlesgnificance. By usngtherdiveratesof risescom-
puted by linear fitting of all thetide gauge datain the
170tidegaugesof PSMSL having length morethan 60
yearsat thepresent time®, theaveragerelativesealeve
velocity of theworldwidetide gauges of enough length
toinfer atrend is better assessed at 0.25+0.19 mm/
year34, Theadditional information to consider isthen
that these 170 tide gauges are on average accel eration
free and on average subjected to subsidence morethan
uplift.

By usingthe GPSve ocities of nearby GPS domes
computed by JPL® or SONEL™ applying equation (1)
tothe GPS position time series, unfortunately request-
ing many redlignments, theworl dwideaveragetidegauge
ismorelikely subject to subsidencerather than uplift,
so theworldwide average absoluterate of riseisvery
likdly even smdler4,

Therates of rise of thelong term tide gauges may
increase or decrease from one update to other sug-
gesting local positive or negative accel erations. How-
ever, thisissmply theresult of theoscillationsand on
averagethe changesarenegligible®*4. However, rather
than computing inaccurate absol ute sealeve rates of
riseit makesmore senseto computethemorereiable
relative sealevel accelerations. If therelativerates of
rise do not increase, why there should be apositive
global mean sealeve rate of rise? Mass addition by
melting of ice and thermal expansion by warming of
waters at the rates computed by the climate models
should trandatein significant accel erations of therate
of riseof sealevels. If thisdoesnot occur, it meansthat
the computed effects of icemelting and thermal expan-
sionareoverrated.

Equatin (2) withj=1 and k variablepermit to com-
putethevelocitiesat any timex, to estimate the accel-
eration:
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SLR,,
SLA, = :

X, =

If wewant to study the changesin therateof rise of
sealevelsover the satellite altimeter era, we do not
have to consider al the 170 tide gauges of PSM SL
having length morethan 60 yearsat the present time”®,
but only thosethat were dready satisfyingthisrequire-
ment 20 yearsago. Thetide gaugesof PSMSL having
length morethan 80 yearsat the present time are 100,
andtheaveragerateof risefor themis0.24+0.15 mm/
year. For these 100 tide gauges, the rate of rise has
been moving up and down over thelast 20 yearswith-
out any sign of globally positiveor negativeaccel era-
tions.

Therelativesealevel acceleration oscillatesand it
may bepogitiveor negativesmply asaresult of thesea
leve oscillationsrather than globa warmingor cooling.
To better clarify, wemay consider afittingwithaline
and sneshavingtheexpression:

X=X
w, H ©)

wherey isthefitted relative sealevel andthetimex,
SLRistherelativerate of riseand A™ istheintercept,
whileA,, x_,, w, aretheamplitudes, phasesand periods
of theosullatlons Theresdud

g =(A* +SLR’ -xl)+zn:{A, -sin(n- Xj;vixc’i ﬂ =Yi (6)

-SLR ., .
" 4

k=1

y ()= (A"+SLR™ -x)+ Zn:{Ai -Sin[n-

i=1

isnow theerror that includesnoisg, fitting inaccuracies,
periodic oscillations not exactly sinusoidal, periodic
oscillationsthat arenot included or eventually theinflu-
enceof globa warming (if detectable) that would pro-
duceadeparturefromthelinear trend.

The study of theresiduals of equation (6) isvery
interesting demonstrating that what is represented as
sealevel acceleration (or deceleration) hasbeen sofar
actudly only oscillation. Similar conclusionisobtained
by comparingthetimeseriesSLR, | (x,) or SLA, (x,)
computed from the measured data{x, y} i=1, ...,k
or thefitted data{x, y'} i=1, ..., k where y'_ y'(x)
from equation (5) that show very close behaviour of
measured and fitted di stributions. The case of San Di-
egoisshown asan examplein Figurel but about same
resultsisobtained by consdering al the others 100long

termtide gauges.

SLR, fromthemeasured data, i €. thelatest SLR,
12.057 mm/year TheSLR, fromthefitted datais2.044
mm/year. The value of SL R* eguation (5), 1s1.956
mm/year. Over thetime span of the satellite altimeter
computation, therelativerate of rise of sealevel has
beenincreasingin San Diego from 1993t0 1999 and it
Isdecreasing Snce1999. Thisisnot theresult of global
warming or global cooling but only of the phases, am-
plitudes and periods of the oscillationsand therecord
length.

Short recordsreturn compl etely unredlistic rates of
risebecause of the oscillations. Depending onthelocal
phases, amplitudesand periodsof the oscillationsthe
apparent short term rates of risemay bemuch larger or
much smdller than thelegitimate. San Diego gppearsto
be a““cold spot of negative accelerations” with a rate
of rise over the time window 1993 to present much
smdler thanthelegitimate. Being oscillationsup some-
whereusually associate with oscill ations down some-
wheredse, thereare obvioudly a so ““hot spotsof posi-
tiveaccelerations” equally misinterpreted. Unfortu-
nately themost part of the politicaly correct analyses
of sealevelsonly discuss hot rather than cold spots of
accelerationsmisinterpreting natura oscillations.

Thefigurea so presentsthe absoluteve ocity of the
GPS domes PLO3 and PLO5 nearby thetide gauge
(from®7), Thedetermination of the vertica vel ocity of
the GPSdomeisquitedifficult and necessitates many
breakpoints and realignment of thesignal. Different
anaysesdtill returnsignificantly different results. The
relative position of thetide gauge vs. the nearby GPS
domeisunassessed so thevertica velocity of thetide
gaugeisnot known with accuracy. However, therela
tivesealevd rateof riseisvery likely closeto therate
of subsidenceand the absoluterate of riseof sealevels
iswith 95% certainty zero.

Satelliteatimeter based computations of the Glo-
bal Mean SealLevel (GMSL) havenothingto dowith
experimentsand have samereliability and accuracy of
themany other climatemodelsfailingany possiblevali-
dation sinceever®4. The GM SL absoluterate of rise
of 3.2 mm/year isincompatible with the +0.25 mm/
year relativerate of rise of theaverageworldwidetide
gaugethat isfree of acceleration over the sametime
window 1993 to present of the GM SL computation.
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Figurel:a: Measuredreativesealevelsin San Diego and valuescomputed with alineand sinesfitting; b : residual of this
fitting; ¢, d: SLR and SL A computed at different timesfromthemeasured and fitted M SL; e: present SL Rcomputed by using
different record lengths; f, g, h : absoluteveocity of the GPSdomesPL O3 and PL O5 near by thetidegauge. Therdativerate
of riseof sealevel hasbeen increasingin San Diego from 1993 to 1999 and it isdecreasing since 1999. Thisisnot theresult
of global warmingor global cooling but only of the phases, amplitudesand periodsof theoscillations.Short recordsreturn
completely unrealisticratesof risebecauseof the oscillations. Thedeter mination of thevertical velocity of the GPSdomeis
quitedifficult and necessitatesmany breakpointsand realignment of thesignal. Different analysestill return significantly
different results. Therelative position of thetidegaugevs. the near by GPSdomeisunassessed so thevertical velocity of the
tidegaugeisnot known with accuracy. However, therelativesealevel rateof risein thiscaseisvery likely closetotherate
of subsidenceand theabsoluterateof riseof sealevelsisthereforevery likely zero.

Additionally, the GPS monitoring suggests that the
worldwideaveragetide gaugeismorelikely subject to
subsidencethan uplift. If thereisno accelerationinthe
worldwidetide gauges of theworld of enough length
and quality since 1993, it isimpossible that the GM SL
isnot only +3.2 mm/year but a so anumber different
from zero.

Theonly graph of theraw satdlitetrendsinthelit-
eratureisthe one proposed in®. Thisgraph doesnot
show any sealeve rise. Thefact that the satellitedtim-
eter sgnal doesnot show any dopeisimplicitly admit-
ted in®, wheretheauthors agreed that the original sat-
ellitedatadidn’t show a sea level rise trend, but they

objected that their adjusted data—i.e. the satellite data
after correctionto match thecdlimatemode ling evidence
- wastheonly result to consider. If the raw measured
datawere not reliable and therewasthe need of ase-
riesof adjustmentsto makethetrend “morerealistic”,
then the new result is a computation and not amea-
surement. Thereply*¥ correctly suggeststhat the un-
adjusted satdl litedtimeter trends of roughly zero dope
istheactua instrumental result. TheGM SL isgrowing
proportiona to the massaddition from melting of ices
and thetherma expans on from increased ocean tem-
peraturesthat have never been measured but only pre-
sumed on thebasis of flawed theories.
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CONCLUSIONS

Theauthorsoft™ daim: “Using individual tide gauges
obtained from the Permanent Servicefor Mean Sea
Level during 1807-2010, we show that tide gaugelo-
cationsin 2000 wereindependent of SLR asmeasured
by satdlliteatimetry. Thereforethesetide gauges con-
stitute aquasi-random sampl e, and inferences about
globa SLR obtained fromthem areunbiased.”

Theauthorsof™ then say: “Using recently devel-
oped methodsfor non-stationary time series, wefind
that sealevelsrosein 7 % of tide gaugelocationsand
fell in4%. Thegloba meanincreaseis0.39-1.03 mmy/
year. However, themean increasefor locationswhere
sealevelsarerisingis3.55-4.42 mm/year.”

By considering only tide gauges of length above 60
yearsand obviously same population of tidegaugesin
every year theaveragevalue of relative sealevel rise
would havebeen much smdler, whilethelocationswhere
thesealevelsarerising 3.55-4.42 mm/year would have
been not that many.

Theconclusion of theauthorsof ™ isthat: “These
findings are much lower than estimatesof global sea
level (2.2 mm/year) reported in the literature and
adopted by IPCC (2014), and which makewidespread
use of imputed datafor locationswhich do not have
tidegauges’That is correct. However, it could have been
amuch stronger’’the IPCC estimate of global mean sea
leved suffer from changing the demography of the popu-
|ation adding more tide gauges where subsidence or
the oscillatory behaviour for the short timewindow sug-
gest unredlistically highrates of rise, basicaly cherry-
pickingtheinformation”.

Finally the authors of ™ conclude: “We show that
athough tidegaugelocationsin 2000 are uncorrelated
with SLR, thegloba diffusion of tidegaugesduring the
20th century was negatively corrdlated with SLR. This
phenomenon induces positiveimputation biasin esti-
mates of global mean sealevel sbecausetide gauges
installedinthe 19th century happened tobeinlocations
where sealevelshappened to berisng.” Going straight
to the point, the author should have better stated, pos-
shbly further refining ther techniqueincluding minimum
length requirement, that ““there is no sign in what is mea-
sured by thetide gaugesthat therelative sealevel ac-
celerated because of globa warming” and”the climate

model computationsof absoluteglobal mean sealevels
arewrong asdl theother climatemodel computations
are’.
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