Introduction & Objectives FromFig 2 it can be concludedthat some correlation between ENSCevents and SLAvariations in the Mediterranean can be
seen,eventhoughwith a phaseoffset of 3-6 months. Thelarge negativevaluesat the beginningof 2004 and 2005are related to
the highsin Mediterranean SLAsvhich appearin Spring of 2004andin Summerof 2005 TheElb A H@pearancaen March 2006
hasa more rapid signaturein the Mediterranean SLAdata, sinceit resultsin significantincreasein the SLAN JuneJuly2006 i.e.,
a time period of 5 months. The same behavior is evidencedfor the Lab A %Ventstoo, asit can be seenfor the moderate
occurrencedn late 2007-early 2008and for the strong event of late 2010and early 2011 Theseresult in significantdepressions
In the SLAvarianceswhich reachtheir smallestvaluesin Summer2008andin Spring2011, i.e., with atime lag of ~3-5 months.
Giventhat El b A 3aBd La b A 3nay not be representative for the Mediterranean Sea, due to their distance and the
characteristicof the latter asa closedseaarea,the NAOindex shouldbe more appropriate to indicate any correlation between
atmosphericforcing and SLAvariations. It is now evident that a stronger correlation can be seen,sincethe positive NAOvalues
are related to more immediate depressionan the Mediterraneansealevel, while negativeonesto increasedsealevels Noticing
are the large positive NAO values at the beginning of 2002 2007, 2008 2011 2012 which are immediately depicted as
depressionsin the Mediterranean SLAwith a time lag of lessone-two months. The same behavior is found for most winter
months, i.e., a good correlation, while for summermonths the responseof the Mediterranean sealevel to variationsin NAOis
not sowell depicted (2002 2004, 2006-2010and 2012.

MOI should be the most proper measureof atmosphericforcing contribution to sealevel variationsin the Mediterranean From
Fig2 it becomesclearthat positive phasesin MOl are related to depressiondan the SLAdue to dryer conditions,ascanbe seenin
Summer 20022004 20062008 20092013 The same behavior can be seen for the negative MOI values, which result in
Increasedsealevelsasfor examplein early 2002 20042007, 20102011and 2013 In most casestrends in the SLAare directly
correlated with MOI while NAO and MOI are also well correlated and follow each other, especiallyfor the winter months.
However, for few months (during Springand Summer 2007 the NAO index presents a large negative value, signaling the
Interrelation of the Atlantic circulationandthe variability in the Mediterranean Thisanti-correlation between NAOand MOl and
their disagreementin Springand Summer signalsthat atmospheric conditions in the North Atlantic are not the dominant
contributing factor for the MediterraneanSea

Fluctuationsin the level of the seaposean issueof emergingimportance, sincelatest scientificresearch
showsa clear trend in the rise of the sealevel. A crucial point to studying the variations of the sea
surfaceis the correlationsof Seal.evelAnomaly (SLA)with globaland regional climatic phenomenathat
Influencethe oceanstate aswell.

This work presents correlations of the SealLevel Anomaly (SLA)with global and regional climatic
phenomenathat influencethe oceanstate aswell. Thedevelopedcovariancefunctionsare usedin order
to investigateany possiblecorrelationswith climate changeindicesoverthe MediterraneanSea

Threesuchindexeshave been investigated Thefirst one is the well-known SouthernOscillation Index
(SOl)correspondingto the oceanresponseto Elb A 3 2IkA FoéuthernOscillation(ENSOgvents (Fig2
top). Thenext index investigatedis the North Atlantic Oscillation(NAO)index, which correspondsto the
fluctuations in the difference of atmosphericpressureat sealevel between the Icelandiclow and the
Azoreshigh (Fig2 middle). The last index investigated is the Mediterranean Oscillation Index (MOI)
which refers to the fluctuations in the difference of atmosphericpressureat sealevel between Algiers
and Cairo(Fig2 bottom).

The goal is to come to some conclusionson the SLAcorrelation with global and regional climatic
phenomena A regional multiple regressionanalysisand a principal component analysisbetween sea
level anomalies and these indexes is carried out to model any possible correlation between the
Mediterraneansealevel andthese globalandregionalclimatic phenomena

Data used and corrections

Theraw data usedare SLAvaluesfrom Jasonl and Jason2 (Fig 1). satellitesfor a period of elevenyears Regional multiple regression an alysis

(20032013 within the entire MediterraneanBasin(30A%, X50Aand -10AX< X40A). _ | | | . .
The data have been downloaded from RADSserver (DEOSRadarAltimetry Data System)in the form of A regional multiple regression analysis between SLA Co values of JASON1 and JASONZ2 and SOI, MOI and NAO indexes |

SLAselative to EGM200S after applyingall the necessangeophysicahnd instrumental corrections out to model the response of the Mediterranean to these global and regional climatic phenomena.
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A linear regression with three regression coefficients between the Co values and tree indexes has been used. The vdilaes
Indexes have been normalized, using thenmaxvalues ofNAQO,in order to take values to be coherent to each other

Thecorrelation between SLAand the indexesdepictedin Fig 2 is similar to the valuesof the regressioncoefficients Duringall
years,the coefficient of MOI takesthe biggestvalues,resulting in good correlation with the SLA The SOlcoefficient valuesare
smaller,while during the yearsthat the ENSGeventsare strong (2011, 2013 b, is biggerthan b,. Finally,NAOcoefficient b, takes
| absolute valuescloseto 1 signalingthat atmosphericconditionsin the North Atlantic are not the dominant contributing factor
-8 -4 0’ 4° 8’ ° ° ° ° ° : ° ° for the Mediterranean Seawhile the big value of 2010canbe attributed to the smallvalue of SOI

Figurel: Jasonl and Jason2 data distribution. A correlation analysisis also carried out to model any seasonalcorrelation between SLAand these indexes Four periods of 3
Each Jasonl and Jason2 cycle consists of 254 passeswith almost 15% of those having available years (20022004, 20052007, 20082010 2011-2013 have been checkedwhile a monthly correlation for these periods was
observationsin the Mediterranean Seawithin the satellite's period of 10 days Foreachyear 36 cyclesand derivedaswell.
~920000bservationsare available with a crosstrack spacingof 300km at the equator FOrthe present S and MOl Seasoms Correlation Matrix between Jacons Co SLAs and 1| Seasons Correlation Matrix between Jason2 Co SLAS and MOI | _
study, NAO, SOland MOI data have been acquired from the Climate ResearchuUnit of the University of | | b =k | | [ In Fig3 correlation between
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Finallya principal componentanalysisis carried out, employingall twelve yearsof JASON/ 2 data and the SOI,NAOand MOI
iIndexes
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Conclusions

A regional multiple regressionand a principal component analysisbetween sealevel anomaliesand the SOI,MOI and NAO
Indexeswas carried out to model any possiblecorrelation between the Mediterranean sealevel and these global and regional
climatic phenomena It is obviousthat the responseof the Mediterranean Seato atmosphericforcing within its vicinity is more
predominantwith MOI. Somecorrelation between ENSQGeventsand SLAvariationsin the Mediterraneancanbe seenwhile NAO
Is well correlatedwith MOI and SLAfor winter months. Thesmallresponseof SLAINn the Mediterraneansealevel during Summer
sighalsthat atmosphericforcing is not the contributing factor to the steric sealevel variations in the Mediterranean during the
Figure 2: Jasonl and Jasom2 SLA variances (from the monthly empirical covariance functions) Summer period. Thesefacts are depicted in the values of the regressioncoefficients as well, where the MOI coefficient is
fluctuations from 2003to 2013and correlation with SO|(top) and NAO(m|dd|e) and MOI (bottom)_ dominant. Finally, from the analysisof the empirical covariancefunctions SLA,It IS noticed that there is a Significant annual

variation whichis evident for the entire period under study.
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