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SΤERΙ. FLUcTUΑTΙoΝs ΙΝ ΤHΕME-D-.TERRΑΝEΑΝ Αs REFLΕ.TED oN TΙDALGΑUGE ΑΝD ΑιTΙΙι{ετnv nεcδυs
Ρanos DRΑKoPoULos' and Michaet TsΙMΡLΙs2
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oΙMαrine Biotogl Creιe, P.o. BoΧ 22t4, ΙrakΙio, Crele, Greece.2Souιhomptono";;:;;r7P;cr",*'ελiiλ-λΖo|ιi,sou,l,o^pιon.(ΙΚ.

ΑBSTRΑ.T - Siι years of T/P α!ιimeter dαια αnd ιidα! gauge records fromseΙecιed Sfuιions o-r" ^"i in order 
'" λλi,ii",,}inuoι αnd interαnnuα!νariabiliιy of sea ΙeνeΙ in ιhe Meditrr-"λλ. s,"i'" '}u'uo,ιons 

induced bνsurfαce buoyαncy !Ιuxes αccounι'1o, oυoui ;;;"'";:r" Ιeνel ναriαnce. λρredominα'nt feαture of ιhe νariαbiιι,y 
!' 'n'" 

;;;r": ,|)o ιrurι is due ιo ιheexcessiνe buoyαncy .oss and consequei'a-r" *or"i-fi'r^'r,"" in eαrΙy nineties.

1 - ΙNΤRoDUcΤΙoN

Ηi,:','.:'.--:',}:.'J':n',['j,",riΗ',,,}}';L:',.'ι::Ψ.,nant at seasonal time scaΙes arises mainΙy
compΙetes the avaiΙabΙe_s-ea l;;"i;;;;1fi:Ηffi:l"rl'r'x'."'*;JGiΙl 73]. Ξ"1.,,l," 

"l,iλ"'o
:#j:',T,ij::ilti:fr::'#i*:;:Ι:.j'ii1::c ;:;!Jili,.1i",#ff:iiΙi}t,*,1,ii:E}:i,t:
measurements gι,.,, i},. ;;;;;;;':;'j::J *':,i::1Ι:,;g:*"*".:.tj;*$1ytris}represenιative of ιhe basin variabiΙity at seasiat and interannual time scales.

2 - Ι\1ΕΤΙ{οDS ΑΝD RΕsULTs

*J}il::i:j::,i:*:r::T,}::,}'&,|:}':::, the sub-regions of lhe Black Sea, Αegean,

*Jη,'.'.*;:1?:................Iffi:."'r,ff;:.r,#,ιΨ:::,$lJ.Η'::xJJι'i1'J:,j*l:i1rjirj

;il'i,:l j:. ffi.;*ffi a-;'Ιi j* j'"}*fr y::Ξ*i*:ir.,*ιa.::,:ηtΙξξl
Αlιhough ιhe ιhermosιe.i. .o'pon.nr_i' 

"r-".o.. of magnirude ,,.orJ:-pΙ:"γiιation-[Drak lε].
freshιvaιer ιhe saΙinity contracιion ιerm can υ. r,griπ..nt. .;eη in areas influeτ:ccd by

Ιn Figs'Ιa,b,c, the sea]evei.'rariabiΙiιy after inverse baroπeter coΙτecιrepresenιaιive regions. Τhe Αegcan t,ri ti,e i";;;;::;j]j.j':_'9"'",iι'n is presenιed for three
thi tιι'o a',.'.,r_iii[ BΙack Sea (:rot shown) n 

'est norrnalised variance 
"r 

,ι. iiiλ.λ;;..,
open sea Ιocaιion of ttre-aelearl t,λ';.,#ii:T*ξ*ξ.:.e.}i:r;:fr;ιπ;,iΗι,i"r..,.".ff
;:L1:,i:}':;,ffir*' in-Αdria'ιic 

';; 'i';';;; ΜeαiterrarrJa-nln,.i'ilr..,s 
gauge records ,-lrith

"',",T:i:,liJi: ir;ff*,lil::i.'#Tff*':,;::j:i9|ζ^,he agreement is not evident ΑΙιhough the
regions. SimiΙar ..srlt, *".e obtained in oιhe*io!l'' 

for abouι 50% of T/P r";;;;;';;"r:"rrb
natuΓe has. a .,.ong.. ,λn. signat present. τt,l, π,'o'''_ 

[Lam 95]' Τhe Αdriatic o". ," 
'i,' 'rir,λt

ιo hydraulic .or,.Ξi-;i-ιι. strarι of Er',sphorus. 
't,': 

1T'*:^P1":}^':' is only ,or, ,"'',iir'or.
depicιcd;sυperimposed in dashes;' ιι,.it.,.,.ll;;:,'9 ':.'n.:oΙιd ιhe Αegean Sea filteied..;;.;;;
some simiΙariι,.,'.'.-p..,"nι in boιh ,i",,. ,#J.'' fiγ::,:r':* }:flil:'#fiT1::f,,,Ηl;.
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Ιowering of sea level during l99l _ 1993 is present in both records. Ιt reflects the formation of
heavy (dense) waters in the area during that period of time.
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Fig. 1: (abc) Sea level anomaΙy for three Μediterranean
doιted. (d) Ιnterannual steric fluctuation in the Αegean
implied)

regions. Τide gauges in soΙid, aΙtimetry
(Solid Τide gauge, dashed buoyancy

TabΙe Ι: Sea level variances 1cm21 of the six sfudied regions according to tidaΙ gauges' attimetry,
implied frorn buoyancy fluxes, and difference of the lasι tιvo.

Gauges
TIP
sTΕRΙc
T/P_SΤΕR

Blαck Seα
74
36
7

33

Leναnline Ιoniαn Αdriαιic West Med
53
38
22
20

90
u
27
22

59
42
20
24

63
ι3
14
I9

34
35
t7
t8

3 - coΝcLUSΙoNS

For seasonaΙ time scaΙes, altimetry and tidal gauges_have a better agreement away from ctosed seaswhereas at interannuaΙ timc scaΙes the determinant facιor seems to δ'e ιie quaΙityiarru' controΙ) ofl)l sirr measuΓemenιs- Stcric fIυifuations induced by surface buoyancy fluxes accounι for about
50% of sea level variance. Unaccounted variance is expecred to 

-be 
due to bottom pressure butfurther investigation is needed [Ponι 99J. The recent climλιic .t'rng., ln the Εastem Mediterranean

are reflected on the sea level recοrds as a drop in sea leveI, u ..r-uιt of excess buoyancy toss andconsequent dense water formation in early nineties.
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