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ABSTRACT

Despite some authors calculate scenarios for the mean sea level on the Finnish coast driven by unrealistic large-
scalesealevel rise dueto changesin ocean density and circulation and melting of land-based ice, atrue representation
of sea levels around the Finnish coastline inferred by considering the local and global results of tide gauge
measurements and GPS data show stable sea level decreases for Finland without any component of acceleration

similarly to the other tide gauges worldwide.

THEMILDLY WARMING TEMPERATURES
AND SLOWLY RISINGSEALEVELSWITH-
OUT ACCELERATION COMPONENTS

With measured temperaturesmostly naturally os-
cillating whilebiased by other anthropogeni cfactorsnot
related to the changed composition of the atmosphere
rather than by the carbon*® and measured sealevel
records of good quality and length consistently al ac-
celeration-free™ ¥, not surprisingly more grounded
analyses of what is actually measured isreplaced by
recongtructionsand smulations.

Therelative sealevel ismeasured by tide gauges
with good accuracy. Thisresult hasto cover aperiod
of timelong enough to clear thesignal of the decadal
and multi-decadal oscillationsand detect thelongterm
trend. Being measured temperaturesand sealevelsall
oscillating with periodicitiesup to aquasi-60 years 4,
more than 60 years of data are obviously requested.
Tobesgnificant, atidegaugerecord hasto satisfy quality
requirementsin additionto thelength requirement.

Missed datareducethe quality of therecord. Any
perturbation to the measure, from changeto damage of
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theinstrument to constructionsabout thelocation of the
tidegauge, dl reducethequality of therecord. Froma
recorded distribution x,, yi=1,mwherex isthetime
andy isthemonthly average mean sealevdl, linear fit-
tingreturnstherateof riseof sealevel SLR_attimex .
Thisparameter isthen oscillating becausethe sealevels
areoscillating™. To assessthe presence (or absence)
of acceleration, itisenoughto comparethe SLR _with
therateof riseof sealevel SLR computed at aprevi-
oustimex ,SLA =(SLR -SLR)/(x - ). Becausethis
parameter isoscillating, thetimehistory of SLA_more
thanasinglevaueisof interest!”.

Thisandyssreturnsustherdativemotion sea-land
that iswhat concern coastal planning. To try under-
standing the““absolute” sea level position, not a great
dedl if not in the science of global warming, thetide
gauge position may be surveyed and related to aGPS
signd, that ishowever aresult availableonly over the
last few yearsand still subject tosignificant vertical in-
accuracies.

TABLE 1 presents the rate of rise of sealevels
(SLR) of PSMSL gtationsin Finland (from*2). TheSLR
of gtationsin Finland is negative on average because of


mailto:albertparker@y7mail.com

ESAIJ, 9(5) 2014

A.Parker 187

—== Qurrent Ressarch Pepser

TABLE 1: Rateof riseof sealeves(SLR) in [mm/year] of PSM SL stationsin Finland (data fromi*, analysisfrom* andi*!)

PSMSL Survey PSMSL Survey PSMSL Survey PSMSL Survey 2012 PMSL Survey  NOAA Survey
2001 2005 2007 (Year Start >1900) 2013 2012
Station o TR gr Y 9RO SR [ SR 4 SR SR
KEMI 1920 1997 -7.29 2001 -7.13 2004 -7.12 2010 -7 2011 -6.93 2010 -6.99
OULU/ULEABORG 1889 1997 -644 2001 -64 2004 -641 2010 -6.52 2011 -6.32 2010 -6.38
RAAHE/BRAHESTAD 1923 1997 -7 2001 -6.85 2004 -6.87 2010 -6.82 2011 -6.77 2010 -6.85
YKSPIHLAJA 1889 1924 -6.64 1924 -664 1924 -6.64 1924 -6.72
PIETARSAARI/JAKOBSTAD 1915 1997 -751 2001 -7.37 2004 -7.35 2010 -7.27 2011 -7.21 2010 -7.29
VAASA/VASA 1884 1997 -7.33 2001 -7.34 2004 -7.33 2010 -711 2011 -7.2 2010 -7.33
RONNSKAR 1867 1936 -7.06 1936 -7.06 1936 -7.06 1936 -6.35 1936 -7.06
KASKINEN/KASKO 1928 1997 -6.71 2001 -6.54 2004 -6.55 2010 -6.52 2011 -6.46 2010 -6.5
SALGRUND 1920 1928 -11.1 1928 -11.1 1928 -11.1
REPOSAARI 1913 1926 -469 1926 -469 1926 -4.69
MANTYLUOTO 1911 1997 -6.26 2001 -6.11 2004 -6.07 2010 -5.93 2011 -5.89 2010 -5.91
SAPPI 1921 1936 -10.39 1936 -10.39 1936 -10.39
RAUMA/RAUMO 1933 1997 -488 2001 -474 2004 -4.77 2010 -4.66 2011 -461
LYOKKI 1858 1936 -537 1936 -537 1936 -5.37
LYPYRTTI 1858 1936 -505 1936 -505 1936 -5.05 1936 -4.79 1936 -5.04
TURKU/ABO 1922 1997 -394 2001 -3.8 2004 -3.8 2010 -3.63 2011 -358 2010 -3.67
HELIGMAN 1921 1936 -8.99 1936 -899 1936 -8.99
KOBBAKLINTAR 1911 1936 -715 193 -7.15 1936 -7.15
LEMSTROM 1889 1936 -451 1936 -451 1936 -451
DEGERBY 1924 1997 -39 2001 -3.79 2004 -3.83
uToO 1866 1936 -2.71 1936 -271 1936 -271 1936 -344 1936 -2.71
LOHM 1921 1927 -11.89 1927 -11.89 1927 -11.89
TVARMINNE 1921 1936 -8.72 1936 -872 1936 -8.72
JUNGFRUSUND 1858 1934 -3.04 1934 -304 1934 -3.04 1934 -2.7 1934 -3.04
RUSSARO 1866 1936 -292 1936 -292 1936 -2.92 1936 -3.01 1936 -29
HANKO/HANGO 1889 1997 -2.78 1997 -278 1997 -2.78 2010 -2.57 2011 -259 2010 -2.67
SKURU 1900 1936 -0.78 1936 -0.78 1936 -0.78 1936 -0.78 1936 -0.78
HELSINKI 1879 1997 -252 2001 -244 2004 -243 2010 -2.08 2011 -231 2010 -2.33
SODERSKAR 1866 1936 -1.81 1936 -1.81 1936 -1.81 1936 -2.44 1936 -1.82
KOTKA 1908 1927 0.02 1927 002 1927 0.02
HAMINA 1929 1997 -1.04 2001 -1 2001 -1 2010 -0.97 2011 -0.92 2010 -1.03

isostasy™*% and relatively stable. Theaverage SLR of
the 13 stations till being updated is-5.31 mm/year.
ThisSLR isincreasing over the last decade. Thisis
clearly shown also by thetime seriesof the SLR_for
Vaasa, of time span of data 1883 — 2012 and com-
pleteness (%) 95 (Figure 1), Helsinki, of time span of
data1879—2012 and completeness (%) 100 (Figure
2), Pietarsaari/Jakobstad, of time span of data1914 —
2012 and completeness (%) 98 (Figure 3) and finally
Mantyluoto, of time span of data 1910 — 2012 and
completeness (%) 98 (Figure4).

Vaasahas some substantial gaps. Rather thanin-
troducing further uncertaintiesby filling thegapsby us-
ing the dataof neighbouring years or some other inter-
polation, only the measured dataare considered. The
SLR_isadwayssmaler thanthevauescomputedinthe
PSM SLsurveys*?. Thelatest NOAA valueisclose
totheSLR vaue. The GPSnear Vaasaindicatesstrong
subsidy, with avel ocity of 8.46 mm/year over thelast
decade. Thelatest SLR_ (relative) is-7.24 mm/year.
Helsinki haspracticaly nogaps. TheSLR isvery close
to the values computed in the PSM SL surveys*? and

e Snoivonmental Science
Au Tudian Yournal



188 Realistic global sea level rise scenarios for the finnish coast ESAIJ, 9(5) 2014

Current Research Paper

VaasalVasa, Finland -7.33 +/0.34 mmlyr

7.80 = Source: PSMSL
7 g Dtawihthe gverage seasonal | _________ Anaysis:NOAA
— Higher 95% confidence interval
7 507 Linear mean sea level trend
7 36+ — Lower 95% confidence interval
7.207
7.057
@ 690
6757
ES.SD' -
B.45+
6.307]
6.154
6.00
58571
570 T T T T T T T T T T T T T T T T
1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
VAAS - Weekly solutions =
W’ i
-6.0
-6.5
— 7.0
&
E
E
o
-
.5
-8.0
Vaasa
® PSMSL Surveys
A NOAA Survey
-8.5
1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015

Year

Figurel: SLR (from™), nearby GPSposition (fromt™) and SLR_ distribution for Vaasa

the latest NOAA vaue® as well. The GPS near -2.27 mm/year. For Pietarsaari/Jakobstad and
Helsinki indicatessubsidy, withavelocity of 4.49mm/  Mantyluoto only therecorded dataare consdered Ssmi-
year over thelast decade. Thelatest SLR (relative) is  larly to Vaasaleaving empty thegaps. Thelatest SLR |
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Figure2: SLR (fromi*), nearby GPSposition (from™¥) and SLR _ distribution for Helsinki

(relative) are-7.18 and -5.80 mm/year respectively.  putingthe SLA asthetimederivative of the SLR(y) of

By comparing the SLR of subsequent surveysin Figures1to4and averaging theresult January 2000 to
TABLE 1, theaverage acceleration parameter SLA is  present. Helsinki has SLA of 0.0129 mm/year?, Vaasa
0.01-0.02 mm/year2. Samevauesareobtained by com-  aSLA of 0.0113 mm/year?, Pietarsaari/Jakobstad has
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Figure3: SLR (from™), nearby GPSposition (from*™) and SLR_ distribution for Pietar saari/Jakobstad

aSLA of 0.0233 mm/year?and Mantyluoto hasaSLA
of 0.0214 mm/year®. Thispositive SLA may bethere-
sult of the oscillating behaviour of the oceans. The
SLRareoscillating with peaksand va leys shifted from
one geographical location to the other andwhile some
location may have apositive accel eration some other
may have anegative accel eration without representing
any globd positive or negative acce erating trend. For
exampletheNorth Atlantic coast of the United States

has ““hot spots” when similar logic suggests the pres-
ence of “cold spots” along the Pacific coast of the
United Stated®). The starting point from apeak or a
valley hasalsoitsinfluencewhen therecord lengthis
not extending for too many relevant periodicitiesasitis
unfortunately thegenera case. Areductionintherateof
Isostasy may & so beresponsiblefor the positive accel -
eration result. The present mean overall gpparent uplift
ratefor South West Finland isfor exampleof theorder
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Figure4: SLR (fromi™), nearby GPSposition (from™) and SLR _ distribution for Mantyluoto

of 4-5 mm/year, but immediately after deglaciation the
rateof crustal reboundwas severa timeshigher®™. The
limited GPS dataavailabledo not permit to further study
theisostasy movement over thelength of thetide gauge
record. Inany case, thetide gaugesof Finland have sea
level ratesof risessignificantly negativeanditisvery
unlikely theserates could turn positive because of re-
ducingisostasy, mildly rising temperaturesor melting of
theArticices (theAntarctic ices have absol utely not
changed over thelast 35 years).

CONCLUSIONS

Temperatures have been warming mildly over the
last century with oscillations of quasi 60 years about

this about constant trend, with two upwards phases
1910 to 1940 and 1970 to 2000, and downwards
phases 1940 to 1970 and 2000 to present and very
likely 2030. Sealevelshave been cons stently oscill at-
ing over the same period about aconstant trend with
about samequasi 60 years periodicity. Much shorter
andlonger periodicitiesared so presentin thetempera
tureand sealevelssignal. For the specific of Finland,
subject to subsidy, therelative sealevelshave beenre-
ducing and very likely the sealevelsby 2100 will be
lower than the present val ues no matter which carbon
dioxide emission scenario will apply, beingtheactua
influenceof the changed compaosition of theatmosphere
in the measurements definitively much lessthan the
claimed on thebasisof not validated theories.
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