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On .t!he bas,is of a il~ge arrnounit od' da:ta ,ooiJJlec!ted so far lilll itihe Aldr~atic sea, 
an art:teimp,t ;hs 1rna1de !here ,to irevliew tihe s·tate of 1teim1p,eirat1u1re, Ii'tls seia1,,oinal 
anld :loog :term iva,r~altlions a111Jd dts [POS'S~ble ireLatiion to s1rnrne rn1J1er anid external 

Fig. 1 Map of the coastal stations and those in the Split-Gargano profile and the 
division of the Adriatic to the northern, middle and southern as used in 
computer processing. 
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facto,rs. 'Dhe t€1ITl{Peralbu:re sib·uct'Llll"e of tihe ooas:tall rngiion amd that of the opem. 
sea a~·e sejpa:ra:tely d:ealt wlirtfu. Owii.ng .1:io :the ,alb"-11nidarr1ce of 1Jhe [Processed mate
rtial, wii.ch was ool11'ec:ted durti111g diffea·ent ipel"iods w:ith ldiiiffd:erent ,a1ims, tthe tlata 
aa·e gii'vem. lim oha~ters :reprns,e.rrbing diffeu.·eint {pa,rits. Al11Jhorugih itfuese da-ta a;re 
fa:r f:rom lbeing co.rnlplete iit li:s hoped t!hat ltihey woiu:1d lbe olf 'tll3e to :tihos,e who 
need '1lhem fm situ!dyillDlg the ,related 1problems. Howeveir, ,a,s mudh da1ta as 
ava,iQalb~,e f101r liillrustrntin1g i1Jhe hyida·o-dimatic corndiiitions are @iven hea·e. 

1. SEtA SiURF1AlOE TiEiMPERiA/IURJE ALOING THE ĐAS/l' COAST 

Bes,ideis the Jliiftee111 yem·s' daita of 1tlhe sea temperalt1ure lim SpiJJit itJhat have 
beein 1processed hei·e, aill olmer data oorr:lecte:d iso fair du,riing dwfferen,t ipea"liods 
firOllll itwenty c-oastal sta:tio:ns ,(mos,tly fiive yea~--s• seni.es) lhave beein oornslide:red. 
The sfatiom frnm WihticlJ. t ihe Idata have been ![)iroceisis,ed a,re g;ivern iin FlLg. 1. 

B u 1 ja n (1961) has analysed the data for Split up to 1954, and calculated 
1Jhe nornnall ;bheoretii,oa1l ,cunVJe od' itfue a1J11Il1Ual var!iabion wiiidh a,girees weili 
Wli,th :tm,e a·eaJ cuQ·ve. 

a. S:pace Va.:r~atJons 

Table 1 

Tihe averaige sea surface temipeira'bure for fou:r ty.pi,cal monctfus lim 0.C (dat.a 
aoooi!'ldiing to :tihe 1N a c [o n a il na 1k om. 1958-1960 arnld H li ld a: omete o I!' 10,... 

1 o š ki za :v o .d, 1961-1963.) 

February May Aluigiust N01Vembea· 
(1958-1963) (1958-1963) U958-1962) (1957-1962) 

Ptln.,a,n 7.8 16.4 23 .9 14.8 
Sv. ,IIvain 111a ipll.LČ!i111:i 9.3 Hi.4 24.0 16.0 
Qpait~j,a -10.7 15.5 23.2 13.4 
Kmaili.iievltca 8.7 15.0 22.0 13.6 
Semj 10.2 14.8 20.3 14.8 
Bliiluv,eru1ca 12.8 16,4 22.0 18.0 
Kia<šlteil GomiJJJi,ca 11.2 17.4 24.3 15,6 
Sip'lit, [1t 1Ma11.i,jia,na 11.3 17.9 23,7 16.8 
Sjp!IJirt, Siusltipan 1'1.7 17.7 23 .5 17.1 
l-I{vair 12.6 17.5 23,0 18.5 
Srtioinc.i;ca 13.6 16.7 23.5 16.9 
P.awa@1UŽ!a 13.8 17.3 24.2 16.7 
D,v:Lj:e Sesitrti;ce 12.7 1'7.5 22.6 18.5 
Duba1D1V1nwk 13.2 18.6 23,6 18.8 
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DUJI'lin:g W i n :t e u:- ·uhe 1temiperatu,re of rtihe coastaJ ,acr:ea of 1Jhe tnor.th Admia
tic lis coois1iideralbly l01Wer ,1Jhan that !od: tihe so1U11Jh anld a 1driffieirence of ,a,bou:t 6° C 
~s observed (:taibie 1). The .Lowesit sea ,tempeirart:iure has 1been lfo1111I1,d along 
iJhe west coast of 1Jhe !Istra ipeinlinisufa. One of lbhe ['.easotns for isiuoh a d~stru
buitio:n of t,etmlJ)ern1tu1re dn W~n:teir ds idiue to :1Jhe U•a,1Jttuidli.:naa diiffer,enoe. Besiides, 
there is the influence of the current system, which in Winter in the surface 
layer ailarug tihe ·ea1s1t coasit brinlgs· il\/fediiterranean wanmer water a·•esiJJJltli.tng 
ii1n the lheiiglhtenin.g of Iuhe ihor,iizoT11tal :1Je1mipera'tur,e g1radi,ent. We a~e hou:nd 
to ibell.i•eve '1.Jhart a Sitil:l tmOll'.'·e ciJn1ipoir:tiam.t fa:Otor lis :1Jhe !imluenoe of ~he con.t,ine:n'ta
lti'ty whiioh ailways affect:s tihe iheiightetnilnrg of ·tJhe exitremes. 'l'lhe whoJ,e 
od' the [anid loeiked A;&~tic lbas•i tn liis sihai1lowea a,s we go towa,rds 111oll'.',bh a111d 
as s:u,oh ·the oorutitn611fal li.ruf11Uenoe lis allisu f,el,t more lin -t!halt idk,eobion. 'Dhe same 
eff.ect u,s :nef1.eeited ti.:n rtJhe faat ,tihat the places Qess exrposed to the linfILuooee 
of •the open sea ;geneina.Jily sihow Uower temperatiurns. Tlhlis iis welll lililiu:s1tll'.'ated 
by !bempeirabure strncture a:t 1Jhe Palag1rnl!Ža - iKalštela lbay iprofaie (12.8°C 
to 12.ooq •(rtaIble 2). 

T a ble2 

Average sea temperature in °C for March (1958-1963) 

Stxm,čliica (Vlis) Hvar Spliirt K,aštel Gomii!Ji.ca 

13.8 13.5 12.7 12.1 12.0 

ALmost ithe s,aime 1type of 'bemip.eratur,e dirJ'ference can Ib-e :s,ee,n liin I1Jhe ,a,rea 
IOlf Hrva,tsko ,priimm·je ,(Cll'.'oa:t!ia coast illi.ne) which sho-w:s tihe lowes,t tem)Pera:tmire 
a:t K!ra~j,evlica as ;i,t lis least exiposed fo rt:Jhe ,opein :sea iinii'Q,uence. 

'Dhe ,a'fil' temperaltruir.e along ·the eas1t coa1s1t of 1Jhe A!drriiJa'biic iiJn :tJhe ool.desit 
mollltfu ,(Jramuairy) va~1iies f~ 4.1 :to ,9,2°,c :(Mak j ' a 111 li rć, 1956). iSo tne aIi.r 
tempffi·a:tiurr-,es 'V!al!'Y iLes:s .anld iaire oonsii,derably 11owecr: •1Jhan ,1Jhe s,ea ·,belll1lperatures. 
F.avouraib1e dciJnrnti:c lill1fluoo,ce of 'tihe [Me,diiiteriranean wallieir li111 lthe i.A!dni.atic 
is rnf:1ec!ted ii:n the COl1.ll1Se of 1bhe lhribe,rn,all: a1Lr li.Jso'bher,mls whli1oh essentiiailly devliat,e 
from .1Jh,e zonaQ cour:s1e ~Mak ja :n ii, ć, Oip. ,oiit.). 

A.lnotih,eir. qiuestio:n airtises ihooe ,aIs t.o whe!Jheir !tihe g.reat Wiinter rhoriizon:tal 
g,raidii,enJt 1of 11lhe sea !ternipeira:burr-e ,(:deinsiity) caiuses 1Jhe Wiinte:r ou1r,r,er1,t s;ystem 
or wihe1Jher ~It iis ,00111.ld!i.fa0tn,eid 1by lbhe ourll'.'ent Is,ys1tem. Tihe s!t,ronger con:tin1entail:iIty 
of ,tfu,e north Aidr,ia1tiic a!l1id 'bhe ih0ll'.'i1zonta~ temperaturre ,g,rald,i1eint carused by 
it seems :to ibe of pni.Jmacr:y UJ1TI1po1,ta!Il'ce ibut I1Jhe ['e.s/UJlhl:n1g cwrirent sy:st em seems 
to 1rnak1e ;tihe g;r,aidiiient liJts·e1f even 1g.reat,e1r. 'I1hlis may Ibe t he Q'eas,on foa.· iits g,reabe,r 
pr,oin1!.ineT11ee iin Wlill111ier, w:hoo 11Jhe oun-a.·ent Is,ysItem iis best -def,~ned. 'Dhe dnrfluence 
of tihe wiind anid Ibhe rdiistriilbutioo od: aliQ· p,res:s1.l'I'•e aibove the E a,st Merdi1terira111ea;n 
a:l:so shouJ.d niot lbe ,iigino['ed !here (Z o ,r e - A r ma n da, 1968 and 1969). 

In S p li'.'~· ;n :g, the ,diis,1Jr,i.Jbu!tio,n of :tem/Pera1bulre ;is more n.linlid'oQ·m. 'I1he lowes,t 
tempera'bu[',e lis foiund ti.:n 1Jhe a1I1ea 10d: iHrv,a tsko iP,r,iJm,o,rj.e anid no,t ailo:ng the wes1t 
coas:t of Iis1tll'.'a as durtin'g WiiJnte.r. Senj sihows ithe ~owes:t rtem,peiratwre, wihereas, 
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the hi1gihesit dLS shif,ted :iialrither oouthwards (Dub:rovm.ilk) tha111 :in Wiill'liter 
(Pa~a,grruza). 

I1n S um me r t;he 1hi,ghes,t aiverage terniper,aitu,r,e ii.s fon.IDd in August. Senj 
s'hows •the ll:owes1t t-em:perarture as d,u,r,i.n,g Sjprmg. It has ibeen ik1nown ~inc~e 
a liolillg •time ,tihart ibhe sea ,tempernbure ,at Senj li.s ,oom/Parnilively ilow lin Sru,mmer 
owii.nig <to :tJhe d!nfluerme of 11:Jhe lslU!bmarune $r.inigs wlhioh are also resipons,~bk 
for \Slilmiillar low Item(parart'UiI'1e at iRJij,elk,a Icrurli111,g lthe same 1S1easoin. Tihe hiiig!hest 
tempera!buir•e iis foUIIld 1ill1 ItJhe mild .A!drlia-tiic a.rea {iK,a:štel Go1mil,ica) . 

.I111 A 1\.1 h1 m 111, 1Jhe ibe1Il11Perartur,e diisl1mibutio111 shows tihe il.eas1t r ,egiuilair~ty. 
The [owesrt; te1Il11Peratures a['e fom11d lin Wliintar 10111 rt:lhe wei51t 100atst od' iis-tra, 

whille 1:l:urwng :the O:tlher s•easons 1they ,ar,e found iiJIJ. iRrvatslko P~"lmairje. 
'Dhe h!i,gihes,t temperaitur,e tis foUJn,d Ii111 WlirrJ.iter ti111 the pl:aoes ,exposed rt:o tihe 
inrfil.1uence of rtJhe qpen sea 1Wala1grrutfa), ti:n Srpoog li,t ds 1i:n the soiu!tih .A!driatic, 
im S1ummer dt li,s shiLflted ito 1tlhe m~d .Aidruatic a111rl iim AiuitUJmn ,iJt IrncoU['s agaiin 
]n 11Jhe S!OIU'tJh Ad:ni:ai!Jiic. 

iLn. oo·d,e;r to sihow :to wihat ex:teinit lbhe lda:ba lin tab}e 1 a,r ,e iI'epresenta'tive, 
the averag,e sea t1;,e11111peratures foc fcmr ,charnoteriisti,c 1monlths c-oHected for 
uhe loinger rtmme ,oc liin ithe eam1ier period ,are gi,ve111 fin taJble 3. The darte foc 
the l.as:t oenitUiI'y ,ainld tRovlilnj are aioooirdi1I1Jg to P li· c o t t :i 'clJI]d V a t o v a, 194·2 
and 1!h,e data fm '.I1rli·eslbe a['e aoOOC'diil!11g to iP o iJ. a li, 1·940 and V a it ova, 1948. 

Table 3 

Avernge se-a te1I111Pe['a,ture (0 C) f.oc four 1typioal mon1ths. 

Febnmrry 1May Augu1,t Nirnvember 

Tlr.Lesite (J.934---'39) 7.5 L5.8 23.9 14.8 
ROIVlllilfi 1(1192-0---44) 9.0 15.,9 24.0 15.9 
Pillll:a (,188,2-95) 7.,9 15.2 22 .5 -14.3 
Ri,jellm (1868-73) 10.0 16.2 21.0 L3.0 
Kaš/tel iNiom 1(11868---,73) 1,2.1 J-'7.9 ,22 .,1 1,6:8 
Spfalt, Irlt Mairj,aina l(il9511--65) 11 .0 117.5 2.3.6 16.6 
Hiviair (111868-73) 12.6 17.5 22.7 17.5 
Kerlcy1ra (11868-73) :1,2 ,9 19.4 24.4 19.11 

A oompa,niso111 of Uong,er and 1sihOiI'iteiI' sea."iies foir tihe same staIttio111s or from 
those sta1tiians whic:h aire geogiradka[iy viery close ,~e. Ig. Sp~iit, Rt Mairjana 
in t1a,bl-e;3 1 a111d 3 10[' Ro1Vlinj li111 italble 3 a:nld Sv. ilva111 na ipu6il!1d, ii.111 taib[e 1) sihows 
tha t frve and s1:x y,ears' seirJes aire iI'ep1'esenfative enou,,aih. Oin tihe o'thea.· hand, 
a ooma1pr~1,on of lbhe last oenrt:iury seinies w,Lth rthose of 1II1JOire ['ecent da'.ta 
(e. g. 0/pa:tija ii:n table 1 and RlidEik•a iin :table 3 or K ,aš:tel Gomiiliica ii111 talbile 1 
2.nd KaMel Nov,i ~1n talblL~ 3 and Hva,i" iilll tables 1 aind 3) wil[· sihow s,omewthat 
la,r.ge1r di,ffe:reu:i.oes wh.Loh ,air,e, howeveir, ne,gbgiible foir m ,ost o:ms~de,ra;ttQ[1S. 
It ;i,:s :s1:,gn.ifocan,t :1:iha,t ·bhe .te1I11\pe,ra!t1lire data fo~" itihe last century :,how a Lower 
va'1u,e -in Aluguist 1bhan drurtng t:he co,r-resipon,diinig imonbh ,in 'the recent yeam. 
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In o,rder to ,g-et a bet'beir 11.mdersta1nido.:rug of 1the dli,f.fer,ell'lces lbetwee:n ibhe ll'lm,tih 
an,d il'nridicLl,e A ldmiabic, 1two lon:g s•eries of 1tiemperaltooe data fornm those areas, 
i. e. Rov,inj and SiplJiJt (talble 4) ar.e s-eipamteily compaJ:"ed. 

Table 4 

L ong temn :moin:tlh!ly :aveirage terrnperarburres ,oif the sea sU['foce (QC) 

RO'Vwnj (1920-44) ,$p,~tt (1951-65) Diif'.ference 

Jan.uiairy 10.1 12.2 2.1 
F1abr.uary 9.0 11.0 2.0 
Miau:ch 9,5 11.7 2.2 
Aiprti.[ 11,9 14.2 2,3 
May 15.9 17.5 1.6 
J1UJne 20.6 21.7 1.1 
J,uily 23.3 23.7 0.4 
.AJu.gu,s,t 24.0 23.6 -0.4 
S~.tember 22.1 22,0 - 0.1 
Oc,bober 1·9.0 19.2 0.2 
Norvember 15.9 16,6 0.7 
Decern1ber 12.8 14.0 1.2 

Arnruuail aJVerage 16.2 17.3 1,1 
Arnn;uaJ. aJ!ll)Pilii1tmide 15.0 12.7 2.7 

'Dhe diifrfer,e:nce lin ,uhe averaig,e muilti-:ainn:u.ail :tempooa1iu,re ibetween illhe two 
s,eQ'0.€1ćl ,is 1.111C. 'Dhe telll[>er-alture lils g,enB!'aitly ch1g'her :im 1S1pkt ,tlhan o.n Roviill'lj, 
but 1is hi,g1heir U1I1 ,Rovli.ind dool!'lg IS-ummer ~A:UJg7u:st -to Seipitember). The a:nnual 
aimpliitude of !1Jhe mcmtJh[y dlilftf,eire:nces aimofUll'l'.ts to 2. 7°C. Jif the avernge annrual 
d1ffereince of ,teiilliP~~-'ltlU['e lbetween iR,oviinij ,a!Illd Siphlt (1.1°C) ~-s :subtr.auted 
fa-om ,the a1I1J1ruail a1mip1Jttude orf lthe illl!Oiil1lhlY 1dlilf·forffil;ce.s ,in ltelll[>eira,1Julre, :theo:e 
is a chl.'ff:er-el!'l,ce of 1.,64C, whiah mig1ht ibe coins,idered ,as 1:Jhe ll'lUJmeTlical expa:e'.slsiioin 
of 1bhe oontill'lentaili ty ocf tihe 1110X1tlh AJdniatic a,s comp("ed tio '1Jhe ::ni:d .A,dr-iavic. 

-I1t cam ibe -ea,;li~y seein :bhat :siu:oh a 1reLa:tion of temrpeu:-•alture has a diiQ·ec:t 
i111d'wuell'l•ce ,on tihe dylilami-cs of tihe lba,s,i:n: 1:Jhe curivie ,of ljjhe rnoinith1ly diiffer,ences 
in 1Jhe R oV1i111j - . .3/pl-it 1tem1pera:tme !a,111d :the Hakair - 1S einj sea :1ervel (F'ig. 2) 
show,s 1thait ;the 1beilliPeo.~atuire rdiabr.i!but.iion .i:ndu,reotly affeotis rt;he syistenn of f1ow. 

The maximall pos'iJtilve dfuf:ferel!'lce .iin temiper.atmre between .R ovlinj and SjpLit 
oc.our:s ,iU'J. A.!pnil, wher1eas :the maxwmall negartJi.ve 'dritf,forenoe iis rrn iA.,ugiuist. If ·tJhe 
ii1n;fl1u,e:ice oJ ,1Jhe dis,tnibutiO!Il of s-ailiililiLty o.s n,dt oonsldeir-ed, w,e ooulld exipe.ct 
ti..n lbhes,e :two mol!'l·bhs m irela:tion ibD :bhe dliis.trti.lbutJi.on od: temipeira<tnwe tihe :beist 
mairlked gimdianit f'.lrow ,ill'l rt:Jhe ooru-espo1nding d!i:reatiO!Il: 1ie. ~n Api!iill. ;i:n. rt;he sense 
oif t'he W1mter ~-,egii,me iail'lld 1ill1 A,ugu131t iin 1ihe s,ein,s,e of ilhe SUJlll[l1er 1rieg,:me. 
J'Uldigiiinig lby :bhiis chaira:e:t,enis-tirc, i&pra ibehaves :li~e a Wwnter 11110U1.tih. Biuit owli.l!'lg 
t-o 'Vhe ladk ,oJ d,iQ·-ect abservation of ,O\.lJl"l!'ents foir ailll mo:n1Jhs, tihe albove st-atement 
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cou]d inat lbe iproved ,at (Pr,es·ent. iHrnwever, lid' if!he seascmail. idlilfd'erences afone 
atre Ita1ken liin:t\Q .ccmsiild,erntri.on (tihe folllr seasr0ns ,a['e refieirrnd here) li,t may be 
seen t ha,t fue dlid'fer,ences of tetrr11Pera,tru,re b e:tween '1Jhe ,nort,h iain:d rrn,i,d Aldmiaitic 
a,rie g,reatestt iim. Wiin ter a,n,d 'bhe g,radri.ernt flow li,~ ails,o bes,t marruced rn iJhe 
saime sealsoin. 

Alnolfuer lilt]dlica!tli.on 1olf rbhe SJtro.nlgar 001111rinenitailtilty of 1lhe :niorth .Aidri,atiic 
as compa,red ;to :tlhe m ~d .Aidiniattc iis 1tJhe ia=uail 1dirf,ferenoe of itempenatiuire 
betwean '1Jhe sea arul ad.r iim. iRoviiinj ainld 1Splii•t . 'l1he mu11ii-ainnua·l dlif.ference 
!in ,average for Rolviiln(i lis 2.2°c anid 1Jhat for SiplJiJt l.l<lC. This s1hows 1Jhat ithe sea 
has o 1sltirooIg,e,r !tihernni:c tirrufluance oo 1tihe :t,empenait'UII'e of t ihe aiiir ri111 :Sipl]iit than 
m Roivlinj, n•e. 1Jhe 1madtlime mfwuen,oe lis IJlllUcil ls1:irtOlnger !iin Sip1itt. 

ih. S e a s, o n a ii. .V a ir ii.. a to. o n s 

'I1he "'!n.'nlua~ couirse of manilperatuir,e of rtih.e sea iatt SipHt, :Rt Mairjana, iaccoIr
ding to ,a 15 yea;rs1' averiage lcfa:ta (,talble l!A iim. ithe A1ppenidiix) slhows a rrn,in!imum 
tell1!P~aibUJre of 11,0 °C U!l1 Fehriuairy and a maximum of 23, 7°C in July. 'Dhe ,ocour
irenoe of !tJhe ,exttremes of ,temipara'bt1JI1e ,ad':ter ;Jihe Siummm a111d W,inter So1s1l1ces 
is a well known characteristic for the sea and air temperature of the maritime 
olilmate. ':Dhe aii,r WIDiPer,atuir,e extiremes a;re moire ,pronaunced iihan tihe s•ea 
temperature extiremes so tha!t :tihe im:ax,iJmum of rtlhe mlW!bi--anniual averaige 
mo.nrt!hly :temipeira<tures od' ltlhe adir lis 1.40iC ihiigihe,r and 1Jhe Imii1nim<um 3.o0c 1oiwer 
than tihe ooriresip,cmdling extrames of tihe s,ea tempeiraitiUJ!le i(,taibles lA and 21A 
in !the .An>eirudlix). 

'Iihe aippeamnce iOf uhe e~!ll'emes lin the a1111I11Ual vairfa.ihion of the ,avera,ge 
mon:bhil.y t·e1ITI1Peratu1res 100 rtJhe s.ea Uil1 .Sipi!Ji,t 1i.is, not OO!Ils'tant every yea['. ]n :the 

oc crn 

-J. 5 

o 4 

1 3 

2 2 

3 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Fig. 2 Average monthly values (Table 4) of the Rovinj-Split tempemture differences 
of the sea surface (dash line) and the average monthly values ·(10 years) 
of the Bakar-Split sea level differences (tuli line). The second curve accord
ing to the data from the Hidrografski institut, 1956-1966. 
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course of 15 yealI"S the averag,e monilhly :temperatJUI'e was the mghest 10 times 

i111 Ju!ly a1nd 5 times ti:n A'llig,ust ('taible lA d:n 1lhe Appen1drix). 

The 1aibs,oluite max:imal ainnual <temperawres are even more moonis:isitent 

ai, reigiards :the ti1me of ·thei!I' ooo\.llI1rernioe. Jrri tihe 15 yeairs' sertL,es of aibsolute 

max,~maJ rrno:ntth]y temperntru,r,es od' the s,ea (ta1!)!,e 3A li111 tJhe A,wem:hlx), 

the rmaxtlrrnall anJll/UaiJ. values ,aip,peair,ed 4 times liJn Jll.lllle once dn Julll'e an,d 

Sep:tember, 5 ,times m July an,d 5 ,td,mes tLn .A:ugrwst. 

The .a,ppeairarrwe of r1Jhe mmimum :tempeirature js comparntiiv,ely !Il1JOll'e 

OOI1J,tils:tent 11Jha111 that Olf the maxtLmurrn. Iin :tihe cowrs,e of 15 y,earn ll.llll'detr oonsi

dera1ti0111, ·the averaige lll1JOlllVhly :temperatme showed ,the miniimum. for 12 itlimes 

li.111 FielbruaJ·y, once lim ~elbnua,ry and Ma,rc:h , and :twiice un iMarnh. Ln the 15 

yeaa:s' serties of abso1ute 1mon1lhily mtiruirrnail itern.peratuires, the milnilma1 annual 

v,al~e appeair,ed twliice ti1I1 J:ait11Uairy, 7 times j111 Februa;ry, aJ!lid 6 ttimes uJn iMa;rc:h 

(table 4A liJn the AppendtLx). 

The hiighes;t mOfillthly avemg.e value of :!Jhe sea temiperartiure fun <tihe oourse 

of ·the 15 y;eans wiais 25:5QC ,~July 1953) and ,1Jhe fowes:t 9.9QC (F,ebmairy 1963). 

The !higihest dbserv,eld tempera11Jwr,e in r1Jhe same !Period was 28.6C\C (8th August 
1952) anid 1Jhe ilowes't 7.5°c (10th Februairy 1963). 

'I1he 1aniruual COUII'se 10f th,e extreme temperature; neaa: SiplJit appeairs ,to be 

neady rpa,millel Wlii1Jh !1Jhe a1!1111Uatl oouirse of ,bhe average rteIT11Perarbures. The maxti

mum drufforenoe 'between rthe meidriaJ. and maxtitilllUlll1 valiues aire foUiilJd m Srnn

mer, whereais the minJimurrn dri.fferenoe ocours un Au1mimn. Therre is a stLmiJ:air 

relation between the med!iail. and mtintimu,m valrues an,d the greatest diifforence 

betweem. the two ocowrs li.111 Suimimer, whereas tihe least idi,f.ference li.s seen 

in Aiutumn. I:t foilllows dJhat the temperatwre of ilhe sea sUJrface osciUa,tes 

least lin A'll!t'll!Il1n. 

_A;t SplJi.t 48% of i1Jhe day~ have an averaige temp.erai1Ju1re !higihet· 'bhan 

tihe mullbi-a111mmll average. T\h,is lis lbecause rt;!he S1UIDmer extremes are high. 
F\roun Decembe,r to AprtLl aill •bhe days have tlheiir 1Jemiperatwes llower t!han 

the aver>age muliti-a111nual, wihereas from JJUne :to Septemlber a~1l the days 

sihow ite«npera1Jures htigiher rt:Jhan the muilihl-aniniuall average. Besrides, firom 

Jaruuairy to Ma,rcih aill -days s1how tiheiir a:vea-aige ,temperatures • 1oweir :lfuan 

tihe mului-aninual averaige IITIWlllimall vaJue, whereas .iJn Jiuly and Aug,us,t the 

average itempern.tuires 1of all!l the Jdays aire ihiigher '1Jha111 the mul'bi.-annual 
alV'el'alge maxiiilllJUIIIl va,lrue. 'I1hese ll'!elartiiOIIlS alI'e shown lin taiblle 5. 
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Ta b Je 5 

P,ercen,taige of days havling t€1llltperntJUres (ac0ond:i'Illg to 10 yea,rs' da,ta): 

A - hiigheir rthan ifue aveil:age m1ulbi-annuaJ sea :temperatu,re 
B - higther 1bham. ,1Jhe avernge max;imal sea tempera•bUJI'e 
C - aower tiham the average min1imall s,ea temiperatUJre 

A B C 

Jain. o o 100 
Feb. o o 100 
Maiech o o 100 
Apa·1iJJ. o o 75 
May 60 13 11 

· June 100 86 o 
J1uly 100 100 o 
A11..1Jg. 100 100 o 
Seipt. 100 100 o 
Oct. 85 24 o 
Nov. 30 o 16 
Dec. o o 80 

Yerur 48 35 40 

The ocoU1N,ence of 1Jhe exibreme val,ues of itempera<ture lin an annual cOIUrs,e 

is not Slimulaitaineous at -aiJ.11 ibhe stailio:rus,. 'l'hOIU!gh ii:t cam10't be oOIIlslidered 

as a generall a·oil,e, li't ii:s :charndeirus:bic of ifue pl,aces •havting a ~oweir u111inimum 

to show exbreme vaibues earJiieil.' tha1I1 tiin otlher placas. Tihe sitabions u1nider 

the major . influence of the open sea show less proillournced mi!Ilirna alild their 

aippeara111ce 'is ,a;so ait a 1ater date. The date f,or the Spht - Palagirufa pn--ofile 

f,011: 1959 aire ohan·adenisbic lin1 ·th.is resrpect: 

SpiJJilt (Rt M:aa.,j0JI1Ja) a~air Vds Pailaigruža 

MlindanUIID itffiIJiP. llll1 oc 9.9 11.6 13.0 12.8 
Da/te 0/f a1ppeairall'l!ce Feb. llth Feb. 17·1lh Feb• 13th Mairch 25th 

1lo Maa·ch 6th 

'Dhe curve of 1the av,e,r,age mon/1Jhily values is <ihail.'aotertis,e,d iby faster 

wairmirn,g ,u,p lin1 Siprting and silower ooollling down l~n .A,urt;uimn ,(F,ig. 3). Tihe 

wair,m,i-ng uip od: :bhe s,ea goes a1moot 1Pa:raillel Wlith :tJhe wa,rmi!Ilig up of ibhe aii.il.', 

but rtihe cooiJJin,g down of 1Jhe is,e,a us :rather slower oomparr<:jd to the 0001i111,g 

dowrn of :bhe aiiir. Thlis ['esu:lts tl111 ·bhe a1u1JU1Innail ltempea·aiiure of ithe s-ea heoomrurng 
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a01ns,iider,a1bly Imgher ,tham. that of 1the 0lfil', wihereas lim SiprJng rtJhe sea as wehl 
as :tJhe ari.[' show ailrrnost tihe saime temperaiture. 'Dhe fPer,iod rdun.1ilnig whiich the ari.[' 
is w,armer rbhain rbhe 1siea 1is sthrniter rthan 1Jhe rpeni,oid Wlhen 1Jhe s•ea li.s wa['m& 
'lhan 1the ak 
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Fig. 3 Long term average monthly temperatures of the air (dash linf!) and the sea 
surface (full Zine) for Rovinj and Split, Rt Ma1·jana. 

Lf ,the sea~aiir itemiper,arbUII'e II'ela,tilon iin Spi!fut is oompared wliith ithat art; R01Vinj 
(F!ig. 3) li,t li.s :postslilble to flind 01ut 11Jhe same irealtiio!Il ,diuoog 11Jhe 1perri.od od' wall1ffiling 
uip. Rowever, jm S:ummer at Rovilnj rthe se,a li.s wa;rmfil, wherea.s alt Splilt >the air 
is wanmer. 'l1hlis ds aIT11atJher CO[lis,eque1I1ce of .the s1Jr01nger oon,iiililenta,ltiity of itJhe 
nomtlh Aldriialbic. To1 the :peruod of 000il1i1Ilg dowin, the terqpera:bure . od' the sea 
is hiiigiher 'tha111 :t!hat of ithe aliir a1t bo:bh statiam; tihou~h :tJhe ddf,f,erence us g,realer 
at Ro~j. 'Dhe sea ds wamner a:t Ro1vri.!Ilj dQ111lll)g a.lJmost •• the 'Wlhole y,ea[' W~1bh 
,he excep1Ji101I1 of .&piI'ti1 :a!Ild May. In Sp]Jit, 11Jhe s,ea ,is coo1'er ,tha:n tihe ada: from 
May to Aiugusit. 
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c. L o 111 g T e ir m V a d a t ,i o n s 

A mulrtli-a1n1I1uia!l oourse of the av,erage anJI1Jual ·teTillPeratlUII'es of the sea 

d~'1 .SpHt li.s r ,eipr,e15,ented lim. ·F,ig. 4. 'Dhe vail.ues valI'y firom 16.8° rt;o 17.8'1C and tihe 

gener.ail ,av,erag,e ,comes ,to l 7.3<1C !(ta,b1e 6). '.Dhe ,averaig,e ;temiperat'UII',e ,of ;uhe sea 

is nat onily ih.digh.,er froim. tha:t of r1Jhe aiiir lby 1.1°.c, ibut t,he ,range oif •t,he average 

temJPerart:iuire of 1Jhe iad[· tis alpproxliimatcly one a1n1d a hailf tii1me„ hiig,her itha111 tha:t 

of the .tempera:tiuir.e of 'bhe sea. 
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Fig. 4 Average annual temperatures of the sea surface (full Zine) and the air (dash 
line) for Split, Rt Marjana. 
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Table 6 

Some aaN11ual aJl'd 1s1easona[ valliu~ of ithe te!llliPera:u-es of the sea and a,i~ 
for Splilt, Rit Mairjaina (QC) 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 --- -

ci. „ E ,.,, ., ..... ... 
~ -~ 
<"" 
16.7 
16.8 
16.4 
15.6 
16·3 
15.2 
16.6 
16.2 
16.1 
16.4 
16.6 
16.7 
16.2 
15.9 
15.6 

A<ver,age 16.22±1.0 

ci. ~~ „ E .,,., 
I ci. .. ... .. 
"'E 

.,,. 
>., .,., 
<"' Ul.., 

17 . .l 0.4 
17.4 0.6 
17·4 1.1 
16.8 1.2 
17.1 0.8 
16.9 1.7 
17-7 1.1 
17-5 1.3 
17.2 u 
17.4 1.0 
17.7 1.1 
17.4 0.7 
17.8 1.6 
16.9 1.0 
17.3 1.7 

17.31±0-5 1.09 

· ,ci ci,t>O ci. .t P,., 
., Er,.- ., E" .e 
~~ --5 ,.,, ., <_ 

E2 ~:st .§ ... ... <1 ... -~ ro aJ co rd ro ,::os 
~~3~ > QJr-;i a.i ~~ i~ < v,~Ul 

11.2 23.3 25.1 8.5 
11.6 23 .7 28.6 10.1 
11.1 23.2 27.7 9.2 
11.2 22 .9 27.1 9.2 
12.1 22.7 25.4 10.5 
10.9 23.8 27.5 8.4 
12.0 23.2 26.8 9.0 
11 .8 23.3 27 .4 10.2 
12.5 22.5 27•3 9.9 
12-0 22.5 25.9 8.5 
12.6 22.5 26-6 9.0 
11·6 23 .7 27 .6 9.6 
10.9 24.3 27-8 7.5 
11-9 22.0 26.3 8.1 
11.2 22.8 27-4 8.8 

----
11.64±0.9 23 .09±1.2 

- - - -- ----- -· ------ -

uc ,------------------,------------------. C 
4,2 31 

30 I 4,4 

i 
29 4,6 

28 4,8 

27 5,0 

26 • 5,2 

25 - 5,4. 

24 

23 

22 

1951 52 53 54 55 56 57 58 59 60 61 • 62 63 64 65 

Fig. 5 Maximum (dash Zine) and av erage summer temperatures (heavy full li. niE) 
of the sea for Sr,Zit, Rt Marjana and average annual cZoudiness far SpZit 
(dash and dat Zi ne). 
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'I1he mawn fiactors that i111fluance the f101rmation of the sea siurfaoe tem1pe
rn'hwe :a;r,e iraidiiwtfon, eva1pora,1Ji0in and- water advecbiOlll, lbut ·bhe cor[',es~omdiimg 
diata · fot Spliirt; .aire oot yet avarul-aibile. :Besiiideš, some other mateorologicaQ fiactons 
aill51o 1infJ.uenoe iJhe <i--emperabwr•e of 1bhe sea whi,ch anay be s,een from the ipao:aJ,lel 
long :term fwucbuations. 'Dhe vania1bioin od' tihe av,er,aig,e a111nual cloudiiness 
tcJ!g,ether ww1fu. 1Jhe maxianal am.d medri.an teimperartru['1els od' tihe sea tiJn Splri.t 
is shown wn :ETug 5. :It imay lbe seetn thait less olo11.1dwness ooings aibout hrl.gher 
exibrernes amd. meidi!ain Summeir temperatu~·es of the ,sea. 

Tu1 Tog. _ 6 11Jhe vairiarhlons of the ave<rage Winrter tem,peraibure od' the se.a 
is &hown. Besiildes, fut is ailioo possliible rto see the valI"i,a'Uions of a va:liue whii.ch is 
a combwn,atli.ori od: ttJhe fir,eqruenoe of tihe co.1d iNE W~ind ~Uil'a) and the average 

u 
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Fia. 6 Average Winter (Jan., Feb., March) temperatures of the sea surface for Split, 
Rt Marjana (full Zine) and the superposed values of the NE wind f1·equency 
(F) and average cloudiness (10 X Cwinlcr) for Winter (Jan., Feb., March) 
from the Hvar meteol'Ological station (dash Zine) in the mid Adriatic. 

oloudioruess ri111 !tlhe mid AdrriialbLc (Hv,ar) dociiing w.illlfter. On,e ca111not deny !that 
these· itwo fa0to~·s tog,ether ad'fect the ibemperatJm·e of ,vhe coastaJ sea ,to a lairge 
exlten:t m 1the W1im1ter se::rn,on, I:t may 1be UIIliden;ilood tha!t clo,udrimess Ulllldii1Cates 
the irat-e of iJhe recetiv,eid 1inlsolatlion am.d rhe111ce iiJts li:nf1J:uence on the se-a. DurJng 
WwntelI' tihe cold wtind a•lso iplays an d.rrn(poQ·tant ,paQ-t li.n ,r,ediuoing the tem,pera:bure 
of •tihe sea. 
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The 1temperaiture of 1the sea has ·of coiurse a diirect 1inf1ueince !\.lJpon the 
temperatuQ·e of a,Lr (F~. 4). However, rt;he very dJifferenoe iin tihe sea - a:ir 
:tern1p·e!l:arture 1U1nder,g101es m1Ultli.-ann1t1aJ. ohanig:es. 'Dhese d1id'fe1rences vairy from 
0.4 to 1. 7°c (talb1e 6). Twiice lin 1the COl\ll'Se of 15 years 1Jhe max,imUllli diifif'erence 
is ,oibse1rved {1956 & 1965) . If the sea is to repres-ent ithe maire staible fa.ator 
in these variations, the fluctuations in the differences in the sea - air tempe
ra:tiure may be to a JaJr1ge e:x,teint ass1ig1ned 'bo the osoiilllcvtion of "tihe aM· tempe
mture whioh is due to the ,g1reaiter oir sma1ler :inrflueince o·f the oontine:nit. 
As the :te1111Pera,tJU,re o;f the a:iQ· foll,ows the temperature od' ,tJhe sea :in the 
periiiod of wannli1111g 1U:p, and as on the average the sea :is aJways warmer 
than the air, continental influence would be further cooling down of the 
a1ir, Q'etsrul1lling d'rom rthe S!fil'Oll1lge,r bu\t'srts .of oold am· masses. However, iJt js 

d1irfd'1ioU1llt to fand salbisfactoiry eiviidence for the hums,ts of cold aliir as »oold« 
here could not be taken in the absolute sense. The formation of cyclones 
in the west Mediterranean seems to be related to the bursts of the cold air 
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Fig. 7 Average annual sea surface ancl air temperature differences for Split, Rt 
Marjana (full line); total annual number of depressions ( F) in the west Medi
terranean area (dash line) and the number of hours (H) representing the 
period length from the beginning of cyclogenesis to the maximum develop
ment of depressions in the same area (dash and dot line). 

masises (R a d i n o v 'i ć and L a li ć, 1959). Ln ~i,g. 7 ~tS gLven ithe ivarli.a1tui0n od' the 
ai11nual nUimbe;r of deipressions tha!t passed afon,g ithe west Mediitenranean and 
the rn1mbeiI' of hoUJrs taken to a·ea,oh the.~r maximal wn1tensirt;y 1in the s,ame airea 
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(acoordi111,g to R a.di 111 iorv li. ć a111d L a li' ć, ap. oit.). Im. ruddiitian to:this, the diife
rences oif rthe arverage ,ain«11Ua[ d;eJl11Peira:uures of ,the a!iif aind sea i:n SipilJit aire shown. 
Afong wci1bh tihe gireater numbe,r of depressions 01r :bhek [oruge,r perti1od of develorp
me1111t, ltihere occuirs a greater declli111e of the ali1r teimper.atuiI'e from rtihat of rtfue sea 
temjperatll.ure. Even ltihoUJgih :tihe •albove r -eilation l0iolks iJli.:t1Jl e pilaus,iible at itihe fornt 
glance, lit sho,ul{i ibe :kept li111 mli111d itihat a ga·eat er llllU/IDber 101f depressio111s resruJ.ts 
i111 m01re bua:slts of lthe 00111,'bi111enital a1iiI' to the {Medi:terir.a111ean. Tihe cycfonic 
a.c:tii:Vli:ty ov,er .Adrii.art.uc li.s irelaited !to suoh activiity over tihe west IMedrnter1r.anea111 
and the part of the Adriatic is comprised in the corresponding data. So it 
folhlows ibhat a ,gireartJer dec1iine of the temperature of rtJhe ,mk from 1Jhat 
of ithe sea meoos srtrrunger oonJtinental mfluence UP,Olll rthe tem[>eiraitoce of the 
aii.r a111d so lit sihows lits ;relJ.aitii.0111 Wlit h th,e cyclo111iic actiiviity. 'I1herefore ,iit could lbe 
oon·dlrudeid d'!rom rtihe ldalta of temperatuire ,diiffer,e111:ces ,betweein ~he sea a111d /tihe aiiQ· 
tha;t m \bhe yeaiI'S wihe.n 1bhese vail.ues wer•e t he hiigihest, 1Jhe cyclollllic activ:iity 
was more intense over the Adriatic (1956 and 1965). 

ftom whart ihas lbean sa1id albove, 01ne .ca111 see how deep lis the mutiuaJ. 
thermiic ,aJnd 1dy111aimic depe:ndence of !tihe sea 1a1nd the aiir esipectially lif ·bhe 
phenomena olVler a [a;rig,er area are coll1s,idared. 

2. 'DEMIPIEIThA'DUIRE OF T!HE ORE!N SEA SUR:8AOE 

Iin !bhis chapteir tihe data ool1le.oted before Worild W.ar I ,(»NAJ:AIDE«, 
1911-1914 ; »OiiOLOPE«, 1911-1914 a111d »VILLA ViELEIB!lTIA«, 1913-1914), 
before :bhe W1rnrwd Wa1r fil (EiI'cegorvli ić, 1934 and 1940) ood ;those firom more 
rece1111t :tlime (•Buljan ,a111d Ma~·inikov 1ić, 1956; ,Zoire and Zu1Pa1n 1960; 
B u 1 j .a n and Z o iI' e -AiI' :ma 111 da, 1966.) ihave been used. A>ltho1uigh 1:Jhere lis 
albruinda1nt maJtenia[, 1the conol:uJslio.ns alI'II'~ved ait couJid :not !be oonS!idered as fii111ail, 
as !tihe idaJta were not oollecteid accoodi:nig to ,a u'Illif10'l'm ,plain, which has also 
ma,de the prooessii1111g IITllU!oh m ore dliffaou/1:t. 

a. S iP a c e V ada .t li. o 1n s 

In 1table 7 lis igiven some da:ta 00111Siide:nialg lbhe avera,ge and exureme 'Va1ues 
for tihe wihoile yearr •as we1'1 as fo:r tihe dliff,e:rent s·easorus. 
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Table 7 

Tihe a:ve;r,ag,e .allld eXJtreme temperatu,1,es of the sea srurface (O,C) fri1r the 
AdJr.iartJ.ic 00J1s:itde!I1ilng a fotal of 4928 oibservaitil()[ls, 

' .ci >, hi, (l) 

"' > p. (l) 

~ ~~ E"' ,.,.i::..2 i:: o 

"''"' ~~2ci~ ~s..:dl E ..... :? EZ~ 
"' +> ;:1 .~°'i::: s ;:s~ ;:1 ,ti 
(l) 

., 
.c:: "'-S~~<11 '"'-,:::1 ., ., (l) 

.... "'"' ::1'"'"' ~8A ..: "''"' ;;::><;;:- !};~.., Ul ~Ul Ul 

The whole Aivm,a,g,e 17.88 12.14 17.85 23.12 17,91 

Adniiaiti c Max!1ma! 28.8 16.2 25.9 28.8 24.7 

Mliln.imail 4.1 4.1 10.1 13.8 7,3 

No['th Av,erage 16.31 9.94 17.57 22.71 14.69 

Admitaitic MaxwmaJ. 28.8 14.0 24,0 28.8 17.8 

Miln:imail 4.1 4.1 10.1 19.1 7.3 

Mid .Aivier1aig•e 17.76 12.60 18.02 22.90 16.38 

Acbni1aitic MaxiilmaJ 28.2 16.2 24.7 28.2 22.7 

Mi1111ilmail. 8.1 8.5 11.6 13.8 8.1 

Scmth Ave,rage 17.83 13 .. 29 17.73 23.96 15.91 

Adi11.iartic Maxiumail 27.1 16.2 25.9 27.1 20.7 

MUnima:l 9.1 9.1 12.5 20 .0 9.7 

For the Q·eqUJi[seirnerut od' talbl,e 7 and ftU:rlbher s:talistica[ ,p.rocessii.nig, t;he three 
areai;; ,of the Atdiria:ti:c ,aQ·e sepa,rateid a'S show111 ii;n F1i!g. 1. The !hlmi11Jartioms Jti,e 
ilI1 :tJhe ,f.aat 11Jha1t the 111'1.llffiber of daita for ,eaah atrea alilld 1Jhe yearn p,.norvtiidliing 
the ma'.terwa,l air,e n01t 1bhe sarrne. 

Acoo1r<l,ing ,to fabJe 7, ,tJh,e s01uitih .Adriattic Js the warmest ait the surfaoe, 
wihereas ,north Adnia:tli:c ,is the co!l.des:t. Tthe rntDlge of s:uirface :ten11pera1Ju1res 
for t he whole lbasiiin lis 250.C (4. 1 - 28.8). The ,ge111erail. maXJ.i1mUJm arnd min1imum 
aippeair :itn the ,n,o,ribh Adr<i,ati•c, whereas they are lesse.r rtow:aliids !the siouth 
Adni,aib.ic. Trhe Ireason fotr such a g:iia,da,tion •is ,owitng iJo rthe sbrionger OOID'ti1I1en
faJ:i,ty oJ •bhe no;rtih. -. .Adifli,atlic whtich hais ;r,epealtedily bee111 meil1:tJio:ned. The ire!l,a:t1iom 
b etweein. l\Jhe thiree pa[its ,o;f :tihe ,basiin va;ry ;dJutrjn!g :tihe 1dii;ff.erElll1it seais,0111:s. 
In W,inter a1I1d SUJffilIIler 11Jhe sauth A,dtr~a:t;,ic shows the ITTJiigheisit telD1ipera1JUJre, 
w.her.eas .the J.owest iis fou:nd ii:n :tlhe nOIIithern pad, whJi.oh liis :the same reJ.a;tt~Jtn 
as Ji;f taken 1!Jhe aninua:i. ,av-erage va1Jues. wn ISiprJn1g aind . .AJutUJmn t,he s·ea stUrfiace 
is WlaQ·mes:t lin lthe mid Aick.ia,tJiic, wher,eas :i't tis a:ga1in coQIdest d:n tbhe no:rtih 
.Adni,a;1Jic. 'Dhe .reasl()[l for siuoh a diis:ttrJibutiiom of :tempe.ra:tm·,e ii.n tihe dlirfferen1t 
seasoin,s 1i:s 1prolbably ,du,e to rtihe se.a:sanal chain,g,es 01f 1the dy,namics I01f tihe 
sea 1,,u,nface. 
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b. S ,e a s on a l V a Q· ii at ii o n .,; 

'I1he cha111bs {Furgs 8-11) show.iJng ithe aiveu:·.age rtElII11P0ra1L'Ulre 1diJs,\Jr;iib1UJbiC111. 
of 1bhe sea S1Uda,ce foQ· four mon!Jhs tin 1bhe year r,epr,es·enit in,g 1\Jhe 4 s,eaiS,oil'l's 
(February, May, August & November) are given according to the principle 
of Ma1rsde:n:s' diis 1miibUJtion, wlibh ·1Jhe diffeu:•,emce :bhat 1\Jhe smail.les1t ,UJnlit iis 
a sq1uar,e deg,r-ee. l!n Sipii-te orf 1the ilwmitalbions of ilJhe idata, ti1t tis iposstiib!le to deduc-e 
ceribaiiin oha1rac:benis11ics. 

Ftg. 8 Average surface isotherms for February have been conctructed by means 
of the average value for every square degree and the values from coastal 
stations. The current rose for March for the mid Adriatic surface layer has 
been constructed from aU the available data fo1· stations 8, 9, 10, 12 and 13 . 

. , 

.• 

'"\~ ,,.. . 
1..-_ ____:'--_\ ..c...._ _ __:...._~::........:.,_ _ ___,~~~__._-""'-___,_____,,. 

Fig. 9 Average isotherms fo1· May and current rose for the mid Adriatic for June, 
both constructed as shown in Fig. 8. 

Iin W.il11iber {~. 8) a19 dn 1\Jhe cas·e of 'bh e coa:,,taJ 'tempernibu1res, ,iit !is 1possii1ble 
to see :tihe g,rea1tes1t lorngi~tiud1iina,l grn,diienrt. '.Dhe sih~pe of ,tihe lisothenms sugigiests 
the adv-ec:biiJITT of wa,runer wa,ters frOlffi fue Ionri.ain Sea. l!n Siprtin:g (F.ilg. 9) :bheire 
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arre ,pradicaUy, [10 hot1iwnrtall grndients. Im S1ummer (F1iJg. 10) ibhe wes,t ooast 
is somewiha1t warimerr ·1Jhan 1bhe eaI,It coa:srt. ,fu Aiu1JUil11Il (Tog. 11) 'bhere ,i:s IdiMereince 
between 11Jhe nontfu and s,01UJbh Adrrtialllic ,lin the fo,rmer 1Jhe wesrt coasit ,is wa1r1mer, 
Wiher,eas lin the latber '1Jhe ·eas1t coast ri:s w ,a['lffier. ;Some of !tihe 1oha;radbenis:t1ic3 
of 1these oha,nts 1rnf ,iJsro,1Jhelfl!l1S were ,eXjpla1iined by rmeans of •the lknown oa[·acte-
1,i:stios ,Dlf rtJhe system ,od' mmirell1lts lin 1the mid Adriatic ,(Zore - A r ma n da, 1966ib). 
In WIin1teir Ibhe iNW 1inf1lowri1rug cur,renit tpredomima1tes (Fli,g. 8) and tJhe shape 
of the 1lso1Jherms ,is ~rn aoco[idarnce wlirth it. '.DralilsvemaJ flow predomina tes 
i:n 11Jhis regiion rin Sprrri:ng and Ibhe,re ii:s IPraotJicairny no longiitudinal tempeQiaWQ·e 
gn1Jdiienit. In Srummer ,the SE 1oru:tflow ti.s 1predamimam:t aind li1t ris a:garin ,vef,leoted 
iim 1bhe sihaipe of risotherms ;i,n t:he mrid Adrrliatic. In Au1trurrnn, rthe tra:nsverne flow 
predominates here again showing that there is no dynamic contact between 

Fig. 10 Average isatherms far August and the current rafe far the mid Adriatic far 
Semptember, bath canstructed as shawn in Fig 8. 

Fig. 11 Average isatherms far Navember and the current rose far the mid Adriatic 
far December, bath canstructed as shawn in Fig. 8. 
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the north and south Adriatic. This is reflected in the shape of the isotherms 
whwh have not a Ui11!Lfoa1m diistiribuibio1n. Ifo,wever, :iJt may rno,t ibe co111.du:siively 
salid wihebher 'the dlisa;p;pearnm,ce of tihe l0111griltudiim.ail. grardient of itemperatu,re 
in rthe tra1ns,iiti-tona1 season1, (Siprtim.g a1nd .AJutfUJITilil) 1is owlinig to the above 
de.s,ooiibed dynamic picbure of 1bhe seyaralti.m od: the ibastim. IOII' whetlher ithe dlisa1p
peara111oe of :the t€1ffi!p&aibulre (densliity) grarlienit call..lSes tihe diinaanyc sepa1mtJion. 
It lis also diffrouiLt to esitaibliish as to wihebhe;r :tihe more pro111ou1nced ~ongiitud~111ail 
graid.ient of temlPeraJture du1riing SJUmmeir ,a1nd W!int& lis the res1UJl:t or caruse 
od' 'tihe dY111amic ;relailfon af :tihe who1'e bas~n (longiitudtinaa cu,rJI"ent) . 

For getbing a better 'llll1dernta111dn:ng of ,ihe defailed seasonal dJsktibufao111 
of temperature li111 1tihe coasitaiJ. area, a great aimorurut of daita f.rom Kaš·telanskii 

Fig. 12 Annual variations of the average monthly temperatures of the sea surface 
fo1· Split, Rt Marjana (at the entrance to the Kaštelanski :wljev) (full lin") 
and fo1· the whole Kaštelanski zaljev (non coastal stations) (dash line) . 
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zaljev (Kaš1te~a Bay) have hee:n cons,i,dered. In Ftilg. 12 Iii, :shown the a1111rnuail 
corwrse o.f average 1m,on;thly tem1Peraltrwres 10d' ,t!he sea eak,ula,ted from the data 
fo,r a perriod od' 17 yea;rs at sev-eral sta1t[ons lin the bay. Beslides, ithe annJUa~ 
corurne of a1vernge monthJ.y temrpern1tures of ,the :sea for S1Pltit, Rit Marja111a 
is also giiiven as 1thi,s mastal s1tatlo111 is sl;tuaited at rthe entra111ce to the bay 
where rit comunricates wiilth the larger S1Pllirt:sikli ka111ail ,~S,pliilt channe[). The cemrnl 
pail't of the bay shows ~rt:self to be more oonitillle:ntaJ. than the aoas,tal 
sitat.ii0111 at the en•tiraince as tirt; ha:s lower tempemtu.re dn Wiinter allld higher 
in Summea:-. Thiis may be lthe influelllce of the largea:- Spl:i1t channe~ or 
of ,the Jadiro u'.iver wh1ioh flows !in;to Jthe bay ait rrts eastenn pa.it ond carries 
comparatively warmer water in Winter and as a result the eastern part 
of ithe bay liG• genea:-arl[y wa,rrmer li111 thart season. 

Tihe materiral far ailil 7 s·tarti,0111s 'i111 ,the Kašitelam,lki. ,z;aljev - Gairgano prnflile 
(stati.01nis 25, 8, 9, 10, 11, 12 a1I1d 13 - s,ee FJg. 1) has • a~so been processed 
acoordirn,g /to seasons a111id d1, gtiven lim talble 8. 

Table 8 

Average s,easornal temrperntrwres of tihe se.a surface (°C) 

Startl~Olll Wli.111Jter Spiriiln,g Summer Aiut1Umn 
(J,an. Feb- Mra:rch) (AIP'r. May J,wne) (J1ul. Aug. Sept.) (Oct. Nov. Dec.) 

25 10.98 18.48 23,07 16.49 

8 13.85 17.71 22·60 17.94 

9 13.65 17.82 23.29 18.29 --
10 13.W 19.55 23 .. 63 17,17 

11 14.02 19.01 23.57 16.77 

12 13.68 18.02 23 -31 15.59 

13 13.17 18.57 23.41 15.50 

Averiage 13.29 18.41 23,27 16.82 

'Dhe mnnrnmum v,ail.iues f1oir each :seasorn a~·e UJnderl.irned by a dash-liine rnnd 
the maxti.,m•UJm on.es by a fatll [~ne. 

The dwstrti1buitiJ0111 orf the max.imrum a111d minimum temperaituires lim. :1Jhe profile 
is ,dliiftferenJt lin ithe vami.ous seaisanis. But g,enemlly srpealkling the 1maxiilmum 
temperature is usually found in the open sea, whereas the minimum is found 
nea,r luhe [amd. Fiilg. 13 shows :tihe diilsttrli.Jbution of avierage s-easQlllall. •t€,Illlperaitures 
at the stations on the profile. In Winter, the minimum temperature is found 
aiJ.olilg 1the •east ooais1t, tho'Uigh bortih coaists sihow t,emperartrures lower :bha111 lbhalt 
of :the qpe,n sea. 'Dhe oomparatively very low t-empera,1mre of tihe sea ~n the 
Kaštela Bay imliigrht rbe diue lto lthe ~nfluernoe 1oif rthe colid NE wli1I11d {lbuir,a) wlhich 
has iesse1r dnd'iLuenoe on :bhe west ooast. 'Dhe ,d!is!ti~1butiion of 1temperatu1re lin the 



22 No. 5 

iprofli1e li.s nea,dy ir,eg,Ulla~·. 'Dhe shalhlower s,ea oools of.f easie1r d.in WiiITT.Jt& W!hereas 
tihe opea:i sea li.s runder the dinf,luen,oe .oJ' the aidiv1ec'hion 100 11:lh e wa['mer wa;ter 
from /the soulth A:driiatii,c an!d rtJhe Med,iJt,eir.ran,ean. Im. SiprJnig, the max,imrum 
temperature is a1g,awn fo1u1I1d wn ,'1!he mdidrd!le of the rprofliile (sta:bion 10) btwt 
a:t :the staitoo1I1s clooe :to the coast fas!ter warnn1ing .i:s iillOOJioetd tJhan alt ltrhe adjo.iniiiillg 
staitii01111s . Tihe minimum lis fO'lllild ait stati= 8 nearr the Hv,air Is1a1I1d ,am.d ait the 
neli.g1h1bou:riing sltatJion 9 near rtJhe Viis Is<lamid ~t ,is alJmost as [ow ais a,t 1the rpreVlious 
sta:bion. A ,d,iv,eirgence 1in ibhe sysiteim rod' lbhe SIUJrrfaoe ,ourrrernts was notfroed li.n tihat 
are.a in Sprin,g (Zore - A" ma n da, 1966 ib) w,hlich was ihDought init0< .001nrneotion 
Wlilbh rtihe eairlii1err 11101Jiced u1pwelilrinig :alt staitioo 9 i(Bu il J a n, 196,5) whiich may be 
the rnasio111 for :bhe 00111iParall:li'vffiy ilow :teimper,a:burre :bhere. iPossliibly a SllimliJarr 
situation occurs in the Palagruža area (station 12). In Summer also a similar 
situation occurs and the reason may be • due to the continuance of upwelling 
whiiioh was norhlceld :earrlier. iHow,ev~· li.n Sruimmerr a 1grreait·er dUJfferenoe li.ll1 thait 
resipect tl:s 1no1Jiced lbeltween ·tJhe eas;t a>Illd wes.t ooai~l:ts. Im. An.tlbUllTllil rbhe diis1Jl"libuitlion 
of 1bhe temperorturres iin ·the iprof:il,e li.s catnl)Jleltely d~rff~en,t alil:d !1Jhe i!Jowesit 
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temperature is found along the 
Italian coast. This may also be 
accounted to the system of surface 
currents as there is water flow 
from the Italian coast towards the 
open sea in that season. This flow 
may cause upwelling along the 
coast. The SE wind (jugo) may 
also have some influence, as it 
predominates over the south and 
mid Adriatic in Autumn drifting 
the surface water off the west 
coast. 

Fig. 13 Ave1'age seasonal tempera
ture distribution . far the sea 
.mrface in the Kaštelanski 
zaljev„Gargano profile (fo1' 
stations 25 a,nd 8 to 13 se2 
Fig 1) fo1· Winter (I), Spring 
(II), Summer (III) and Au-
tumn (IV). 
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c. L o in, g T e r m V a. 11'.' li. at ,i o l!l s 

'Dhe il'ffill'lits of trhe sys:temabic long tenm 10Ibs&w1tJio1ns of lthe NiAJiA.DiE 
and OJClJO:PliE ,ex:ipedJLtJiol!lls have alreaidy shown iJhalt ·bhe tempetralbure of tihe Q/Petn 
sea is ]iaJble iio ,s·.brolllg mu;ltiammail cha[1ges (B u 1 j .a lll, 1957). A series of charts 
of ,the •surf\ace Layer ·temp0m11Jure di,sta:1ib1U11lirn1 d',or 1the .dllif,fmenit yeans oom1Prjs.ing · 

24 

25 

------------ • 2 61 
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Fio. 14 Temperature distribution of the sea surface far August-Septembe1· 1911 
accorcling to the data from the Najade and Ciclope expeditions. 

Fig. 15 Temperature distribution of the sea surface far August-September 1913 
according to the data from the Najade and Ciclope expeditions. 

t'he v ,all.ii.OUIS seas0[1s have been 1pr,e,pared (e. g. Z o Q' ·e, 1-956). Od' thes•e, two 
charts for the Summer of 1911 and 1913 are given in Figs 14 and 15, to show 
the w,Lde chalilges lim the factor ibhait hais been arnn1siLdered. 

'I1he 10[1g term oourse of temperalbUll'.'e for rthe sea s1Ull'.'fa1ce oo the Htva,r 
- Garigano iprofiiJ.e (~ba1bion 8 - 13) lis rnpr,es,enteld lim taib1e 9. A summall'.'y 
of the ldata for ahl the slix staihlo1I11s ihas been Itaken fOll'.' •cailau1Ja}1limg ibhe avernge. 

If we oonsliJder 11Jhe Jirnl11g tenm course of av,er•age W1illllter ltemperatJures, 
i't may ibe s•eEll!l 11Jhat lim rtJhe coasitaJ rnglions {sta:tion ,Sp]Jilt, 111t Mairdana) .it r 1U1I1S 

ailmost 1parnlilel ,to bhat :iJil the o:pen I,,ea {FJ,g. 16). Tlhlis fact hclps UJS Ito predi,at 
the ;t,eunjperalbull'.'es of :the open sea from :tfue ik:nown ooasltail. 1bffi111Perartm1res. 
However ,there a,re a inuimber 1ml' oha1nges whiicch aa>e l!lO't pa1ralleil arnd rthe two 
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seni,es of va'1ues for ,paiI'i!Jioul,ar y,ea,rs may be dJLffoI"enlt. 'I1he oom1P0111en,ts 
aHec!Jiing ,bhe rpa,ra,]l,el chanig,es, al!'e proba,bly extell'il1a[ f.actocs which have 
a111 equ,a~ tiJnf1JUe111,ce t0tn ·t,he ltempera!UUJre of the ooasit as weM ,as that 
o:f t ihe o,pen sea. 

In rtJhe JP,reddiilng ohapber liit has ,been shown that cllJoiuidiin•ess 0[1,d the cold 
NE w wn,d ~bura) are •tihe mati111 ex;ternal fact01rs :bhat may a1Uect ithe ooasit 
an,d oipem sea s,i.Jmultaneously (F1i1g. 6). 
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Fig. 16 Long term variation of the average Winter sea surface temperatures at Split, 
Rt Marjana station, (lower curve) and in the open mid Adriatic (upper 
curve) (stations 8 to 13, Fig. 1). 
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Yean: 

Table 9 

1Swn1mary of •the avern:g,e ltemper,a1tu1re of tihe I9ea s1urface (OC) 
for s!ta:tiions 8 ;t,o 13 (imild .A!c:hni1ai11ic). 

Wdlruter SpiI1iJng Sumrner 

25 

Autrumn 
(Jan. Feb- lVLarch) (Alpr. May June) (Jul. Aiug. Sept.) (Oct. Nov. Dec.) 

1952 23.82 22.21 15.20 
1953 12.97 16.10 23-78 18.70 
1954 13.23 21.70 23.28 20.40 
1955 14.36 14-34 
1956 13.10 14.61 24-78 17.66 
1957 13.76 20.71 21.92 15.48 
1958 13.54 20.77 16-48 
1959 13.79 19.47 21.62 16.45 
1960 13.39 18-72 22.24 16.89 
1961 1'3.68 17.53 22.22 17.47 
1962 13.60 17.03 24-57 16.05 
1963 13.40 18.40 23 .47 19.28 
1964 13.79 20,44 22.92 16.97 

Averag·e 13.55 18.74 23.00 17.25 
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Fig. 17 Long term variations of the average Winter surface temperature differences of 
the coastal (Split, Rt Marjana) and open mid Adriatic (stations 8 to 13, Fig. 
1) (full line); long term variation of the average Winter salinity of the open 
mid Adriatic (stations 8 to 13) (dash line) and the average annual Triest
-Athens air pressure differences (dash and dot line). Data far this curve, 
from the U.S. Dpt. of Comm. 1951-1965. 
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A facitor wihiiah. li.s 111ot hav!Lng an ,eq1uaJ tinflu ence rin Ith e coa:s,tal a;rea ai3 weQ,l 
as rin ·tJhe 10,poo sea :i.s 1pro1ba1bly l-lhe advec:1Jiolll wihich i-s ailway:s :s-t.ronigeir ii111 ;bhe 
OJpen sea. B u 1 j a 111 (1953) ha:s 1Sthown ,tha:t :the vainiatJi01ns lin 1the tl111tensiity 
of 1the advect.i,0111 of the Medli1berrra1n,eal!l wa1ter liis :refIlect•e'd iiin rthe filuctuartiio1111s 
of sali111ity. Greater sali111ity is the indication of greater advection of the 
Medii:teir,ranea111 water. F\iig. 17 sihio:ws the mulrtiiaJru'l!uaJ o01U1rse oif 1the aivieraige 
sal!Ji1!11uty lin 1the Hvar - Gargalllo profile as well a1s 'the coUiI'Se o:f :the anrnual 
d!iififelr'e111ce in 'tempera/tiu1r-e be1tweel!l :thart prnfiJe a1111d the coa:s:t.ail. srta!JJion, 

- -
;i,e. t (8-13)---<t Rt Morjane• 

'Dhe :strikii.111g II"'esemblal!lce of itJhe aibove 1two oul!"Ves subs,tal!ltii,a'1es •the va~lidiilty 
of t he aborve rna:so1nlil!lg. A d1isor-eipa111cy li:s 10/bisieirved 0111ly ltn 1963. The diiireat 
and lin\:l.,iit"e,at funfilue:nces orf the a,ir pi1.·,es:s1ure girard1i,e111t Olll tihe ounre111rt sysltem 
of the A.dirlia'1:l1c ihave ailready ibeein ip01iruted ,out (Z ore - A r l!ll a n da, 1966 a 
and ,1969). A g1reiaiteir a,irr !Pres,siUil·e ,g!I'ladient 1is •reliart:ed -to a gireaiter w;a;te,r 
adv,ectlion. • Ftig. 17 al:so shOWIS' rtihe av,erage annual diffore111ces 1oif ai,r p,ress'UII'e 
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Fig. 18 Average Summer sea surface temperatures of the coastal station Split, Rt 
Marjana, (full line) and of the open sea, stations 8 to 13, (dash line) . 

betwee111 TrrJes1t.e a:nid Hv,aQ· w lh:e,re itoo the rresemblaince ca1n ibe see111. However, 
t'he aliir 1p.ress1ure ,gimdiient aiffec,ts a w,ider area a1111d ca1n be co111isiidell:'ed onQy 
as a rpaQ·,t of mo;re 1~1111pcrnta111t phenormeillOl11: t he tlyin.a1mics 10d' !JJhe whole easltern1 
M !efdli1te1T-a111eain. 

The ilong tenm item;pernltiwre varria1bio:n of tihe c-oaista1 and open 1s,ea arre much 
l ess parnHeJ. i111 SILLmllller (.F,ig. 18). '1111 thi:s sea·sO111 ·bhe :tean1peraitru1re vani,es more 
a111d these oha111,ge3 oorulid 'I11J1t he eas,iily UJnde;rsioood a:s beilnlg ,erUected by the p-airti
cul:a1r faator. 

0111e ,o,f bhe ohaa·act,eri:sbici, of the a,n;n,uaJ oha:nig,es of temrpe.r,altiurre lin Wiiinter 
is tha,t !it 1varr!ies 1i n the fors,t dec-irrnal 0111ly, whe:reas these changes a,re very 
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great in trasitional seasons. Spring is most characteristic in that respect, 
a:s ,the vaa:-Ja11Jions ai·nount :to a:s rrnuch as 9,5°c run a ithiirlteen y,ea,r 's oou::-s·e. 
Bes,idei,, :tempe.,a1bure 'Vania:1Ji101ns lin Siprli1ng shows no ;r,el,a·1ii,on wJ1tih it:he anala,go,us 
va;r:iait1ons lin Sum,rner and WliJil:ter. F,rom tih1is liit may be condlUJderl ithat du,rlng 
t1raru;:ilt:ionail season:s, locail f.aotors aQ·e more illlI11POJrta1111t lilI1 €'Ueo1Jing :the fo:rmal '.1i,on 
of ,the sUJrface lJayeT temipera,t'UI'e. In AIUJtwrnn, :the ,a,TI1niual temIpera1ture 
v,a,da11Ji,on is srnnewiha1t less 1than in Sp~·,ing (5°C). However, rthe aJI11niual 
variation in Autumn shows some analogous characteristics with that in 
S:UJmrrn-eir, whi~ah s<Ulg:gests lbhat dn Au1t'l.llmn 11Jh<iis va:rria:bion ~s, ,pairt~aHy art; 1'eas,t, 
a OO!l1!bimuatlilon of ,tihe itempera11Jure foQ·med eadi,er !ilrl I1ihe S"UJmmer peniod. 

3. VERTIIIOAL T:ĐMiPiEIRAtlTIJ.RE V,ARIIATION 

Tihe ima,~erial used fo.r WtI'J,1Jiln:g \tihe 1Pirecedi.n,g ohapber li.s us-eid he.r,e :aiJs10 
and so :bhe a1amilba1tians of .daita .a:r,e vai1id :her•e .a,ls,o. 'I1he me1beoiro[o1gt1oaJ. da:ta 
havie been dbbaiined iby 'bhe COIUlr'tesy of Hi1d:romebeoi,ofoš:kii rzavod SRH, Za:g,relb, 

Along wJibh <the st:udy of \tihe walber :tyipes orf ,1Jhe .AidQ;i,a;bi·c, :thefr venhlca,l 
dii1,1trJbiuibio1n !in 1bhe va1rti1ous s•ea•s,oins was ailso ccmsJider-ed (:Z 10 ,r e - A tI' 1m a 11'1 d a, 
1963 a). ,Af, ea,ch wa1ber :tyipe 1is ,ohairadenised by a 1pa[ihlcU!la,r tempei11artuire, 
H folilows 1tiha1t 1tihe vertiicaJ ltemperaitn.m.-e ,ar:ra1111g:ernent ·depends o,n 1v,er,1JicaQ 
dlislttI'ilbuit•iOIIl of w:aibe,ir ty,pes.. 'Dhe :deflin,ed ity,pes of w,a,t,ea: show the fI0Uowiing 
temipem·ture -ohiaiir,a;aterli:sti-0s: 

S Type = 111 oc; ,aJPPeam lin tJhe lbo:tlbom ~ayer. 
M TYiPe = 12°C; a[Ppe,aLt"S in -the Sl\llrfoce and lintermed:i,a,te 1ayern. 
A TY1Pe = l4°C; aip1PeaQ·1s j1n 1the :sud:ace and in<termediilaite layers. 
J Type = 1'3<1C; aipipeairs tilI1 rtJhe i •nlteirmedJi,a<t·e :a:rud iba1Jtom fayiers. 

The Summer surface water and the coastal waters bave no defined charac
teristics as they continuously change. Te typical vertical arrangement of water 
tyipes tin ,!Jhe unti:d Aidinia;!Ji-c 1in Wlin11Jer iiJ,, ,ais folfows: 

Sunf:ace l.ayer - M Qlr A 
BCYtbom Layer - S 

In 1the S<JLVth .Aid:r:i,a11Ji,c : 

S:urface layer - M or A 
,Bo1ttom layer - J 

'Ilhe a:ppea;ra,n,oe of :!Jhe 1Pa1ribioul,a:r waIber ltyipe i111 'the :s:UJJrifac-e layer d,epen:ds 
uIpan 1.Jhe :im:ten:s,rty of -1Jhe -a,dv,ecbion 1Jd' 1Jhe Medli1Jeera:nean wa:ter ,(A) lin1to the 
Adni1a11lic. I:t 1i:s wru·bh 1men11JionfrnIg lt1ha1t 11Jhe :s,urface ,layer oomip1iises the tin,ter
m sdii,a:te '1ay,er in WJQ1iter and 1bath hav,e Jde:i,1J1cai1 charnde1,is·bic.s. 



28 No. 5 

'I1he tyjpicail V1eiribi1catl anraing,ement oI waiber ty,pes 1i.n 1the mild Adni,a1tuc 
im. SUJIDIDer lis 01s1 fohloWL'3: 

SUJrJ,ace layer - Sru.mmer surf,ace w,ater 
Intermediiate liayer - A 
B:atiJo,m t1ayer - S 

In 1tlh1e sOIU!tih Adirti1ati c : 

Srum1ace Layer - Suimmer sruirface w,ater 
linitermedia1ry 1ayer - A 
Ba1Jtom Jayer - J 

lin S11.11mrrner rtJhe sUJrfaoe Jay,er lis s,epa1m:ted frntm tthe lintemmedlia,te iby a more 
or less pronoUl!lioed thermo'Ol.1im,e. 'Dhe fower iliiimlilt of 1Uhe :thierunociltinie (ea,rJier 
defwned ,acoooc,diimg ito T---S ldiiaigrnms ,at ,aibout 40 m) lis aJs,o itlhe ioou1nda:ry 
bet;ween :the ltwo fayens a1I1Jd liit fus, nevier foUJnd c01I1Sta1111t alt ibhe same d-elqplh. 
The boundary between the intermediate and bottom layers is according 
to T-s d1iag1rams a:t 1aibaut 150 m li.n :the IIIJJ.id Aidini:aitlic, aaiid alt 0Jbou1t 400'-500 un 
in the sOUJth AJdniialtlic. 

'I1he v,er,1JicaJ arrnng,emenit of 1tempera1:n.lir,e iseen lthrough ilie averaige 'V'ai1:ues 
olb:1Jati:ned foam :muliti,anJI11Ua,l daita w,iJ11 :nat lbe ,a dii1Dedt refiectliOl!l of thie ver:tlicail. 
dlis1briilbuitlio:n of we.1ter ltypes :as ti:t ohanges li.n 1dlliffere1nlt yooirs. 

iB ,u Il ja ll1 ,(1957) after a 1sitruidy of rtJhe mu111ilaJil.'111Ual vairiia:tlio:n 101.f waiter 
temperaltur,e O'f ithe apen Aldirti1a1tic obser'."ed ;tJha:t liJn ibhe penio d of strOlll,geir 
infJow of 1Uhe 'Medl~terrnl!1!ean Wlalter lil!1!to 1bhe A!diniaibic {1im.IgiresSli.on) rln Wu111,ter 
there occuns :tihe wa1mniilrug IU'p of ·bhe w:a:bers of :tihe IO[>Em sou'tlh and imi,d A!dria1bic. 
He also noticed that in the same period the layer having the maximum 
terrllPeraitur,e liis Jooaited 111.ear 1the su!Dfiaoe while ithe [,ayer showl.ilng ithe mi,ntimu,m 
t•ern,perialt'llll:'e fus fourr.Jd ,at tthe bo1bbom. Wli1th a weail{er iilnfJJuence of ithe Medii
tenr-ainierun walter, lbhes,e ilayers show a 1Deviers,e a[·ira1I1geme111t. Henc-e ilie average 
Vla1rues dio l!liOlt u:-ef:eot rt:ihe dynamic cha1riaoberi1stiios nf 1Jhe lbasiin, ithough 
·tihey ,aire h1elp'fll.ll for siome oom.51iideriatbions. The iav·erage 'VaJru.es are ishown 
in taMe 10. 
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Table 10 

A v-erage a[lJ!lual ainid seaSOl!1a,l vaihlles of rthe sea 1temper.a'bUII'es (0C) for the whole 
A1dirtla1bic a111d ihea1t Q',equiQ·,ed for lbhe waruning _1uco of seipara:te [ayer-s. 

s :... ;,; 
ci, ~ ,o "' > '2 .. . s Q) ~ ... ;:s t:: o ·e Q) QJ .. bJ) 

~ .,.rz--
bJ) -

Q)~ EZ bJ);,, -2 i:i·e .c: ~~ ~ t't t:: ·- E --~ iX "'"' 1'i. .s:;~ ·c a~ 5....; 1'i. ;:s · - ... ~ ~h -+-' !l i:.i s"' QJ 
Q) Q)::: O,~ ;:s ;:s ;:s Q) ::so„ ;, .. 
Q >< - :S:3~ rJJ~>, rn 3cn ~-o ~.§. ~ .s :i: ~~ 

o 17.88 12.14 17.85 23.12 17.91 10.98 
10.99 5495 

5 16.80 11.65 16.39 22.65 16.25 11.00 
10-42 5210 

10 16.77 11-95 16.05 211.78 16.53 9.83 
7,Q6 7960 

20 15.61 12.44 14.96 lcl .53 16.95 6.09 
5.17 5170 

30 14.84 12-37 14.34 16.31 16.62 4.25 
4.48 4480 

40 14.43 12-25 13.72 15.23 16.95 4.70 
3.89 3890 

50 14.28 13.03 13.74 14.63 16.11 3.08 
2.65 6625 

75 14.04 13.27 13.62 14.16 15.48 2.21 
1.79 4475 

100 13.79 13.27 13.55 13.86 14.63 1.36 
0.96 4800 

150 13.19 13,11 12.98 13.08 13.64 0.56 
0.41 -2050 

200 13.01 13.01 12.99 12.89 13.15 0.26 
0-26 2600 

300 13.72 13 ,8 13.84 13.72 13.78 0.26 
0.20 4000 

500 13.45 13.42 13.53 13.39 13.50 0.14 
800 13.23 13-22 13.27 13.19 13.26 

1000 12.82 12.82 12.76 12.93 12.77 

Tihe ldalta liJn itahle 1 O h.:ts .been :maide IUISoe of ifor cail.cu,l,artling appr1oocimalteily 
rbhe heait 1buidigert; for itJhe tAidn.1ia1ilic. Accandtlng tto ;p e n za il' (1960) rtJh,e anmiuaJ. 
g1olbal mdlia'tJil()[l for Spliilt i(miid Aidlrii,atlic) li.s 123861 caJ/bm2. Tih'is varue li.s 
Sf\.llPPOseid to he ;r~.enJtaltive enOIUlg1h for 1tihe whole lbaSlin. The totalJ. 01l1Ilrual 
ba,ak 1r.adli,artJi0111 ihas ibeen cailoUll.alteld lby imea:ns 101f :the aver.age airnruual vailiue:: 
od' 'bhe se.:t is1UII'!f,aice ibernjperartmires (italb1e 10) amd 1tlhe mu111lia1I11D.ua:l ave;rage values 
oif l!'elartJive humi!diity at ilhe HvalI' met00I10logical statiOl!l {ru =660/o) . This ivaliue 
:ii5 aillso oolnsiiider,ed lto lbe ir.e pres1entta1tfrve ow1iing lto the oenlbra~ po~i1ti01I1 af :tihe 
s.tart:.iOll'l liJn rtJhe Adiria1nc amd :iJts 1ocaillion J:n ,the liJSla,nd. Acoor,diin,g ito the !rmmo
gQ"am firom ithe mod:imied Li:ill'1nquist's lf1ommu1a (L,ae,yastu, . 19.60), 
Vhe ,aimrua[ lback rnidiiai1li.O!t1 lis ca:lauil.alted as 7257·.6 ca,l/om2 when rtfu.e slky lis olea1·. 
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'Ilhe II'•ediuotiiolll f,ar cloudiil!les:s wti1th !the Iuse of tihe ,aver.aIg,e lol!lg ibe,nm va1ues 
for Hv,a!I' (C = 4) 1aJilld the fonmwa ,a,cooiridilllg rto M o J [ e II' (L a e v a s t u, 
oip. oiit.) ammou,111t;s !lio 21772 .ca,l /rcnn2 Iper year and so tihe ooo:-reoted fig•Ull"e 
for badk rn,d;i.aili.Oill •OOlffiet3 rilu 50804 cail./om2 p& yeaIr . 

'Dhe airun,u,a[ eva[)OII',aJbio,n bas ibeen oaloula1bed fo:orn ,bhe albsoribed (QJ au11d 
ba,dk (Qb) raidii1:11tiioos by meam, of 1the equailiOlll 

E= 
Qs - Qb 

L(l-R) 

wlher.e L sitalll,dis for the fatent hea,t of evapomtion, and R fou· :tihe sn caihled 
B o w e n' s ratio (Sve r dru p et al. 1942). This is on the supposition 
tha1t the who1e af ·the .AdirLaiuLc dl!l en yeair's oounse dioes nO't 1UJse ,al!ly heat 
for Iniet wanmi111ig (J,e. rtfue whd,e hea:t s1pein.t Ulll wa!I'lmiinig lis lt'eturn,eid a:s ba,ck 
rn,dii1a,tJiolll) alllJd 1Jhat the heaJt 1r:eceli:v1ed 1throug,h '1Jhe adveobi,oin frotm t ihe Medli
ter,r.a111iean d,id lllOlt u:semaiiin rtfuer1e. wn o:ride.r \to cal'.1cu1laJte ilhe R value :tihe long 
Iternn :av,er-ages of rthe aneteoa.·ologiica[ :clia'1Ja for Hv•a1r have aigaiin ibeen cOlll:siildered 
(a;iu· 1t = 16,1°C; ,a,iir Ipressure = 1012 mib; wa:ter sit-eam p!I'e.3:SIUJre = 12,7 mb; 
R = 0,16) . UsiL111g 1these vaiLues rthe ainJ111Ua~ ev,aporn:bion iil'l estimated a1t 106 om. 

•Far filil!diLlll,g 01ut alt leas!t tlo Isome ,exrtent 1Jhe l'l,easol!la,l vaii i1a1bion of the evajp:0-
r.aition t'he yea!I' ds di'V\iJded ilnJt,o itW,o 1paribs - the wairrrnJim,g seas.OIIl (S\Plrj01g and 
Swmmer - ApruIl to IS,ap;temiber) ,aind ithe .ooo1i1I1g seal'lon (IA!uibumn an1d Wlinter 
- Octolber itio Ma,roh) . The 1t01tal hea1t needed fo1r w,an:imJimg of ,a w ,aJtelI' oo,1umn 
of 1 om2 tsiu,riface .fr,oun O lto 500 m lis 1then oalou[a,ted. Tihe d:iffier.enoe heitwee01 
1/he llowie.st alll!d hiigheS!t s1easonal avernge va,1ue13 of lt,emper.atu,re (1ta:bile 10) 
is ooµpased ito 1reip1relselllrt; >the fiigm-e fOII' ithe tabal h eati!Ilg orf wart;er 
laye:r. The a1Vietr1aige ,temper,aibure od: each layer of water have bee111 OOl!ls.i
dered ·am.Jd ithe hea:t needed f ,OII' heaitilng has been ca:loul,aited im caJ_/cm2. 

The va1ues for a:U layers uip rto the 500 m haive been summed tllP 
fm· fr1111diinig mtt rtfue >tolba~ ,einengy o:equii,red foa· 11Jhe heaItfarug 100 rt:he complete 
w:alter ool:'Lllmn. 'I1he diaita 1t,etV1eaa. tlha1t 11:!he al!lniual v.ari,a1ion od: 1tem1Peraltiure 
i n the doeeper l ,ay,ens iiJs v ,ery limsiig,ruid'!Lcanit. 'Dhe itotal heait n:eeded Ito waa·m IUIP 
a water coiliu1mn .fa'10lm O - 500 m ,com-es IU:p lto 56755 ca1Vom2. 'Dhe g-r,eate1r IJJa,r.t 
of ,thlis eine111gy !is 1U:sed !iJn ithe warm'iing Iseaoon .ie. in Spr:iing aind Summer, when 
tihe wa1ter wamm:s Iup Jriom 11Jhe fowest rt:o lbhe hi1ghe1~t 1t•eaTI{PooaJture lilll 1the IUIPJPer 
20 m deep Jayer. 1Itn the iayier frnm 30 -100 m h eatiilllg rtJaikffi ,p[ace ll.1lp 

to AU!buanl!l, ii.. e. for ,a Ithiilnd of .al!l yea[· 11olll,g,eu"'. 'Ihis aicoonm1ts for I1:Jhe ubiild.s,artiiOIIl 
of ,a/boIU1t 2/ 3 of ithe 1tdbal ,enieirgy din ,uhJis fay,er iim rthe wair:rruLng s-eason. Im ideeiper 
layer.s 1there til'l even gir,eaiter ,pha:se sbirft {1millltimall tem~erat-ure iiJs found 
in Spdng) oo ithat ,m:Iy 1/2 of the lbotal hea,t liis used liin the w,airmLlllg period. 
From tihe ,albove ca'LouiLaiticm lift foiLlows tha1t 43536 ca[/10:n2 from ibhe itaital heat 
needed foc ithe maxiimu,m w.a1J.,mimg ,u,p of '1,he who1le Layer iiis 'llJSed 1n ihe 
waa:1mim,g sea,san .anid 1bhe u:semaJilniimig 13218 .cail./10111.2 iLs 'UIS•ed ~n ithe coo1ing 
season. Ilt li.s :tmue ,tha;t lolll '1Jhe whole com,iJil,g iilll ithe wat,er coliuann talk,el'l pllace 
in :the coo1i1111g seasol!l ,except Pa!I'•eily IiIn lthe deeper [.ayieuis. The oa[oulatJion 
of the healt buid1get f,or wan:imim,g .al!lid ooo!Limig seasons aa·e isihoW111 ibefow: 
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Radliia.tion a·.ecei{ve,d Qs 
Wa,ter coolM11g Q1+ 

Qs + Q1+ 

Wa,oor heiat1Jirng Qt -
Badk ,r,aJdt11iron Qb 

Qt- + Qb 

Table 11 

Toml 1rieoairved & Teleais,ed Qs + Q1 + 
Tort;a,1 g,irven & S!PelIJJt wiithOIUlt eJVaparartion 
& ao1nrveCi1Ji,01n Qb + Qt -

H ea,t :fio,r ev:111P;01rartfron & con1veatiuo111 

Lo1ng :te1mn •avernige 
vailues ,fo,r ,the Hvru: 
mete01roolgJi.ool 15,ta)biio1n 
used lin calcufa1lling 
Qb & R 

R 

Ev•aipam:bion E 

Aliir bemJP. 

O~oUJdiLn ess 

e 

p 

u 

Wairmun,g S€-lll>Oln 
.A\pn:. to s~. 

cail/ om2 

87602 + 

87602 + 
43536 -
25745 -

69281 -

87602 + 
69281 

18321 + 

2·1°C 

3 

15.,9 mb 

lQ.10 mb 

63% 

-0.l 

28am 

31 

Oeiow~ng season 
Oct. to Mairch 

ca11/cm2 

36259 + 
56755 + 
93014 + 
13219 -
23303 -

36522 -

93014 + 

36522 -

56492 + 

11·c 

5 

9.5 mb 

101'3 mb 

68% 

0.37 

70cm 

The ano.11Ua[ eva1porn:ttlo111 oaloUJlated tln th1i1S way aomes :to 98 om oomrparred 
to the rprev\i.omly ca1LoUJla1teid wihoJ,e year evaparaihlon of 1,06 am (diiiffel!'e111ce = 
= 8 cm) . This is in good agreement considering the fact that these are rough 
ca[cul,altioins. Evarporniui.0111 ~s 2 1/2 lbimes gr,eaiter dtUJrtilng ithe ĆI J1owi111g s·ear,0111 
t.han dUJI1ilng tihe wall'1mi111g sieason. 

By m ean:s of ithe a1runiual value of erviapomtion i1t is ipoos.i.hle ito defi111e tJhe 
aJJ'.)IPfOXrimate E - (P U111dex. The rnlimfa[J. daita from rthe ~s,la111d s1taltlio111s al!'e :taken 
for geting the aproximate value of the rainfall for thc Adriatic. The rainfall 
data frnm ltlhe coaisita[ sitaitiiotns ,cure 111ot S•UIPPOs,ed ,to fbe r ,epresenitaltlive as rbhere 
is gireateir l!',ati111fai1Jl li,n the ooaisrt rtihain i:n the sea ,owii!11g ito ithe air :Lilftil!lJg. 'Dhough 
thls is vialliid 1to same ex1te111>t f 101r the ts.Lands a:,.,o, illt ris no t .oO!Il:S1demalble. On the 
o:1Jher haind 1the qruestri.cm ial!'i.iis~, as ;to whether rbhe ,coasta,l S1U['lp1iuis of mwnfahl 
do,es 111,ot oome lba,ck :to 1fu,e sea d'11°cm1 s1ufbma11'1i.ne sp11'"1.i!nlgs anrd sihorit foesih wa1teir 
s,tJreiau-ns. The ,aiven:age arrmu,al ra'iinfaH fo11· ;the ,f,aur asLainds (Looilnj, Hvair, Vis, 
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PaUagiriuža) atmoiUIIl;os rto 70 om (daJta acoon:Lim.g lto M ra 1k j ran iii ć, 1956). Tihe Po 
'l'iv,er g,i1vies 55 x 109 m 3 (Vat ova, 1948), wihemeas 11Jhe ['es1t orf ibhe noQ"rt:h Irt!alian 
ni,v,~s a'litog,either giive 11.1 x 1 on m 3 (acoorn:l!im.g rto Uf fii c ii. o li d ;r o g r ., 1963). 
The Yugioolav a·,ivers g~ive 34.2 x 109 m 3 (acoo,r ding to D u ki ć, 1960) clll1d the 
Albanian rivers 36,4 x 109 m 3 (according to B o t i 111 I n s t i t u t i t H i d r o m e t. 
1966). The remaining rivers have not been taken into account as they are compa
ratively pooir liJn waIter sJU.1pply. ili :the ;toital II'liveir !inflow fus ,dliJv:iided Iby ithe Adruiatic 
sutperfiicies (acoOII'<liing to Rub ii ć, 195-6, drt; oomes :to 138,595 x 106 m 2) ibhe Q"'OOUlt 

shows 1thait the ,AQ['ira,tlic getis 84 cm rpeir yeaQ· foom ithe river im.flow. If that 
number ;is added ito 1the ,toibal ,a,rmual riaim.fahl lthe ireSIUlit 1IS 154 cm !Per year. 
If evaporation is substracted from the above figure we get 48 cm per year, 
i. e. 67 x 109 m 3 ipm· yeaQ· 1(od 56 cm IP€ir yeair eqruli,valent 110 78 x 109 m 3 cm 
,rf 98 om lis itail~ein as ltfr.e alJ1lnlUJa1 value of ev,arp1omIti0111). 'Dhus ;the Aida·J:ait:liic seirves 
as a bas,in of dliiLuition foc 11Jhe !Mec1irt;erira1nean Sea. 'Dhiis tphenoimein0111 iis SflllPPOC!led 
by the srur.fo10e saliimiiIty dli1sIbnilbiubio1n od' 'bhe MediiJteir;raniean. Thtls [S pail,1:iilou[,all'lly 
true liJn Summer when :bhe evaiPOII',a1tiooJ. liis low anid :tihe suird'ace our,r,ein1ts cair;ry 
the iLess sai!Ji1ne wa.ters of rtJhe !IloQ·,tJh Adirlia:uic lllnlto roh~ Medliiberirainean au1id 
t he IITIIOJre saiLiirne ,eastienn walver flows ras ,COIIIljpetn1,:a,toa·y CUl1'100Uit mto ·the Admia:tlic 
in ·the liiniterimetdlia1te layer. 

MosetJbi (1966-67) fotUJnd ltlhait lbhe itotal foesh w,arteir riecei!V'eid lin ithe inorlih 
A.dir,i,aitic iin SUIIIllITl•etr :i.s 1320 m3/sec wthlich am()IU[l,tis :to 42 x 109 rm~/yea'<. 
As the gmeaite131t pairt of ttJhe finesh wia:ter a:-eceilVl0d li01 11lhe A.idu'1iart:lic lis tim. liJts n,m, th-=II'111 

sootio111, 1Jhe 1aJbove s1taIted v ,aUiues algmee welJ.. 

Fo~- 1Undeirsball1dill1ig ithe srbru.otlll,re od' ibaible 10 one ,shou1d 1bear tim. mim.d 
that iit ,gilives •the S1Ummaa:-y IO:f the daita of lthe whole AQ['i,aitlic i01cliudiJng 
the two pits (Jabuka and the south Adriatic pit) and the shallow 
no:rth AJCl,a.·JartJLc. Jin Wiimetr a giraduaJ. liincrease of teimpetrtalt:iUire frrun 5 up 
to lthe 150 m idetpth ti.s tdb:s·erved; rart; 150 m ian!d 200 m d,eipiths a 1somewlhait [oweir 
teimpeI'lćl/1)UJr,e iis .foUJ11d ainid ,afiber itlhalt \tihe :beimpera1ture lilniorease :aig,a;in but 
beoomeis l ioweired ,agialin rart; '1000 m dep1Jh. The :llims.t deorease 1of Jtemipeira,tJu,re 
aIt 200 m lis l['lelaited lto :bhe Jaibullm piit 1(1boittom iLay,eu·) a[lJd ithe OOOOi11d 
to Jthe bottom Jay,er od' ibhe 131oruibh A100,a1tiJc rplilt. '11he oommoil1 ohairacterlisitJuc 
of itJhe 1twio iplits iiiS ithait ilhe aoJ.tder noothemn waiter ·adveous ·iJnito tbheliir bottitom 
lrayers. I 1t may Ibe seein ibhalt the wate:r ,adveation 1iu1 qruestion Qomes foom 
the inJoribh ,ais the minimum 1terniperaitme alt 200 m 'i:s fol.lilld i,n Srummer, 
t-lhe Wtillllter 111oribh Aldirfi.aibirc wa1ter lhia'V'mg lbee1n :ta~ein aibO'lllt ihalf a yea,r rt:io reach 
itlhe Jialbufoa ipliJt. This iheavlier ,aJn!d co'!ider waiter iin lbhe 1boittom llay,er ldoes 111ot mix 
wlith itha•t of the uippetr Layens i(Z o ir e -A ir m ,a n da, 1963 a) iresulrtmng lim ithe 
1ower itemiper1aitu1re vwueis ,art; ,these depi1Jhs. 

S/prli!nig Wiamrnlill1ig oaJn he {folrt; IUp rtio 100 m tdepbh ainid rthait od' SUJmmer Uip 

to 150 m <l~'tfu. Tihe oooilliJng od' 11Jhe tswa,oe [ay,eir ibeigliinis tim.. Aubumn wih!i[e 
wammiing canJtiimues ,as we go 1c1eeiper so :thart; 1bhe Im:axlimuim 'betmperalt1Wre 
for Ithe s-eason iis fou1nd ,ait 200 m dtepBh. il't fo11o,ws rtJhart; the wanmting 1Up IP'hase 
shiJJ1l5 foir ,ev;ery 50 im 1dlepbh .fID1r ev,eiry s1eas0111 (1bhir,ee m0111ibhs). 'Ilhe wairmliing 'UIP 
wiirtJhou:t ir:e!bairda.tiLcm (li. e. :tihe aippeara[1ce of IIDlill1iiimum :ilil W,in1ber an<l maxlimum 
in SulmJmer) valkes pl<:tice lilI1 the J.ay,eir 'lllP rt:o 20 m ideipvh. Tihiis d,eptih iis a.Iso 
chairaaterii.ood by I1:lhe ig1~eal1Jeslt ltiheranodlJi.111,e. ilin :tlhlis [1esipedt, :t'h:is 1ayer milgihit lbe 
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lalbe1ed as 1I"ea1l S/Uil'.'faoe fay,er; also oharn.otenised by some dy1nami,c piroperbies 
such es well-marked seasonal changes in the current system (Z o r e - A r m a n
d ,a, 1963 a). Tihe lay,er from 30 - 100 crn shJ'.)WS tthe m:iD:lliJmucrn t •e:npeiraitiUII'e 
in Wlinlter amd imaxtiimum ,iln Anr1JUJmn. Tihe Summer 11Jherunodi:n,e d:iimi1111i!Slhe.s 
the VEll.7biioaJ lffilixii:n,g 1i:n bha1t Jcayer s,o 11Jhait the water 1Jhere walI'll'l1S ito liJts 
max,irn1UJm oirnly whe:n ,the au1Jurn1nail oooliing aind warter mixii:ng roake place. 
I:n W1i.Jn1ter 1tlhere is lrlO iphas,e shliifltlilnig as lbhe vertti,oa1l imixii111g ll'leaohes lbhe ima:xii
mum. 'Dhiis '1ay,er cou1d lbe :to some exit-eJnlt 1iiden11Ji,fli,ed wli1th ithe inroermediia:t,e 
lay,er (1;1r1 :bhe miid Aidnia'bi.c orrilly) ,a1nd 11ts ,dhairaciterJJsb1c is 1thait iJt lis liJn diiireot 
oon1t-a,ot Wl~tlh the StUJiiaoe J!ay,Ell· '.thir1J1uigh veribicail mixwnig. Iin deeper layers 
~he ann,uial v,alI'ii1a;ti0111 of itemiperartn.Lre ,is 1periha,p, 1U1111d•er ,a sbron1g,er li111fluen,c,e 
of :tihe 'V•erti,cal mix,i[Jjg w'hioh lis .aloo 1Jhe ma1in ohalI'a,otertlsitiic of thii,s 1b,oltt,orrn fay,er. 

Tatblel2 

Ex,breme ,temiperaWJres (°C) for dnifferent depths acoord!ing ito the data 
for the Wh/'.)iLe Aid[l'liaitiic. 

De\Pth 1i,n m. Mi1n1irrnlum MaxlilmUJm AIITI{Pillirtude 

o 4.,1 28.8 24.7 
5 6.2 26.8 20.6 

10 6.23 25.90 19.67 
20 6.76 25.58 18.82 
30 6.76 24.27 17.51 
40 8.06 23.25 15.19 
50 9.15 23.07 13.92 
75 9.97 22.40 12.43 

100 10.21 19.90 9.69 
150 10.44 15.23 4.79 
200 9.08 14.90 5.82 
300 13.01 14.75 1.74 
500 12.65 14.78 2.13 
800 12.59 13.91 1.32 

1000 12.55 13.95 1.40 
Still deeper 12.54 13.40 0.86 

The ,ain;ruuaJ. l:llffip]~t11..1Jde of ithe exlbreme tempera:tur,es, as crnay ibe seen firom 
the talble, oon:sita11111lly deor,ea1s,es wwbh depth beg,lrrmiill1g from 1s1l.11I"face 1up :to 150 an 
where iit liis 4,79°C. At 200 m ithe ,amp;ii,tude ilncreaises ,a,gaiin owi111,g t.o rt;he Jow& 
milnlimum a:t 1Jhart dieipbh. Th:i:s IITl!i.JniJillllllID !is rohe ['!e5JUl]rt; of ilhe oondti.1bioilllS liJn rbhe 
b,o1Jtom 1ayer of ,the JaiblUlka ip.i!t in,to which diurilll!g some Wli111itens f1ows 
the oo1d n,OII'th Adir.i,aJbic wiaiter whlioh iremaiiDIS 1th&e IUJlllffiixed. The same 
phe111Qmenoin i:s II'!efl'eoted 1iln Jta!bl,e 10 whiidh lhas ah-eaidy heen descrJlbed. 

Tihe ,a,bsolut e m i11111mum of ltecrnpera/tuir,e shows 1Jhe hi,ghes,t valiue ait 300 m 
dep1Jh. This m1giht be d,u,e !to 1lhe lilnd'luerme of 1fuie dY111aimli,c effect of rtihe liJniter
crnedlialbe 1liay,er wh:ioh ,is 1U1111der rtfue li.mfwu,en,ce od' 1bhe Medii1terranea:n !iinterun~diia!te 
warter, u. e. 1the wa,ter tyipe 1(A) ha'Vlin,g the hlighest rtemiperaiture in the Adniatic 
(:surface w.aiter ,exolu1ded). Thiis unay ailis10 liJnd1ica1te rbhat ,1Jhe oe111bei· of rtJhe ti111:ter-
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med!iaite layer tiJn rthe sioruth AdiriaItiic irs ,a,t ,the raibiave depth. Be1ow 300 m deipth 
the rmilnimu1I11. temperartiuire does nat sm.1ow rčlliily OCJ!lli'jidera;bil.e ohrange. 'Dhe maxJi
mum rtJemiperaibUJI,e g:II'aidar!Jio1n, ris lffiOII'le oonsfam1t .arrl!d li;t de01,ease.s wwbh deprth 
w i th 1ililJSi1g1n:ifii,cant exerprt1iJ0111S art 500 .aind 1000 m derpthrs. 

Whart ha1S been sailid for -taib1e 10, rthra,t iilt gd!Vles i()n,ly rtJhe 1SrU1mmaa7 of :tJhe daita 
arnd nort rthe dynaJIDi:c oha,raaberrri.s11Jiics otf illolnig iberun oharfllg,es, atpplii•es to 
talb:Le 12 ailsio. Oerltailim. oonsiisitenoi,es Iin '.1fue 'V•errtbicail. arrrnIng,emenit od: trhe 
ima~mUJm •alild IIDiililtirmruim rbemperarbume for did'.ferenit yearm w,as ,earrU,er rn,oticed 
by B u '1 ja m., (1958). 

b. N o a' th A d [' ii a t i c 

Tarble 13 

A verage anniual alilrd s,easooal rtempereitlUJII'ies (QC) a111d the veril:ii1cail. 
temper.atiuire igiradiie1111t (rt°C/10 m) Q',oium.ded rta 1/4 d'or rthe 111001th Adri,afac 

acoorrrdiirrig !to 3933 olbserva1tiio11.1s. 

DelI)th ri!ll Wh;oile ye:au: W 1inter Spa1irng Srnmrner Alt.ubumn 
meures (J.a,n .• (Apriiil (,Ji\.llly (Oeit. 

Feb. May .A{ug. Nrov. 
rM:a,r.) J1u:ne) Sl:\Pt,) Dec,) 

Av. •bemrp. Grnaid. A'l. t. Grm(. Av. t. Grrad. Av. t. Grrard. Av.t. Gmd. 

o 16.31 9.94 17.57 22.71 14.69 
1 l /2 1/4 3 3/4 -1/4 -1 1/2 

5 15.58 9.81 15.71 22 .94 15.50 
1/2 -1/4 1 1 1/5 -1/4 

10 15.39 9.91 14.79 22.13 15,63 
1 -1/4 1 3 1/4 -1/4 

20 14.40 10.20 13.72 18.86 15.97 
3/4 -1/4 1/2 2 1/2 o 

30 13.75 10.40 13.13 16.40 Hi.06 
1/4 -1/4 1/4 1 1/4 -1/2 

40 13.50 10.69 12.83 15.17 16.53 
1/2 -1/4 1/2 1 1/2 1 

50 12,99 10.87 12.22 13.66 15,51 
1/2 o 1/4 1 1 1/2 

75 11.37 10.84 11.49 11.50 11.76 

Averra,ge 01f 
absOWl.llte 
vailues 3/4 1/4 1 1 3/4 3/4 

F1rorrn rtlh.e aoove Itaiblle lilt may be ~eein that 1Jhe veritLoail. diisI1:a:iiibruitli01IJ. 
of rt€1lll!J)erraltn.lire lin itJhe area llllildergoes co:rnsd!derraible rseason,aJ. ohangas. In Wii111.:ber 
tihe warterr of rtJhiis dompamart:Jively 1sha[Jow ibas:in {maXiirrnal d~ ialboru:t 90 m) 
js ailimosrt oomp1ebely rrniixed ami Sihows horrno,g,enous sbrucue frOJID 1SJU1r-Ja;ce 
to bot\tom. As a rresu1llt 1bhe ventliioal grrrardri,etnlts an:e 11Jhe ~owesrt d111 ithiis iseasOl!l.. 
'Illie !higihe&t grraidifenrt orf alll :tihe s1eas,0111s [s seen rdurrmg S\prti.lilg J111 ;bhe srUJrface 
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layer. In Summer, a somewhat lower gradient is seen 1n the layer 10-20 m 
and ito ~ome e:metnt uip to 30 m . Ocmseq111ently, thJis deipth may ibe oolnJSlidered 
as :tihe [ower liiimliJt of lthe :tlhenmoclli111e Jn tha1t iairea. 

The average lower limit of the thermocline is determined in a different 
w,ay ailso. Tlh:i:s lis by fW111d,iing 01Ut :the ideplth for ,each :s,erwes of measiurementls 
(accJJ;r,diiino 1to ll!he 1N ,a jade ,dialba} aind 11Jhen 11fue averaige lis oailouilated. 'Iihe !Lower 
l1:.mi;t idelbermiirlJed lim lbhlis way ail:so :sihowed rtJhe same deilpih {30 m) . 

H ithe ,alnITTlUall av,eriagie v,a~111ias ,aire c01n:,.irlered, liit ,may lbe s,ee111 tbait rt:h,e verltli,
cal gradienit lis ailwiays posii:1fuvie. It iis ail:so posli1tlive 11JhroUJgh the whoile layer 
in Spring when the warming up begins. In Winter the gradient is negative 
t hr011..1Jg1h Wii;th lbh·e exo~on od' :tihe s1U1rface il.tayer, wthwe s.ome w,arunlin1g a[,reatdy 
begwns. lll1 tihe 1,1ame way, rthe s1UJrf,aoe ,1,ayer lbeg1itns lto oooll 1di01W1I1 liin Sru,mimer. 
R ow ever, whlle 1the iverticail g.radiel!lt is rpoisiitive th1101UghCJ1Urt ithe deipth 
i ,n Sipr1111ig, iilll AurbUJmn lirt lis 1111egiaJtive 0111,ly liin lthe Uay,er 1up 1to 40 m. 'Dhe posli.lbive 
g.racke111;ts ,(SiprJrnig, S1U1mmer) are ig,eneral,ly hligiher tha111 ,tihe n,eg,a1tive OU1es 
(A1u:tumn, WliJ111ter), aind as a ll"lesui]jt 1bhe graidiient li.s ai1w,ays :pooiiitJ:ve liJn rtthe ,a;run,ual 
av,era,g,e vallrue, lie. 1tlhe 11Jempero.lt11.lll",e liin lbhe [ower [ayens ;iis Jower OU1 average. 
In Sulmmer, sitra1tifii!cru1Jilo111 1is ·tfue nnosit IP['OtnOIUJ!Ilced a1I1Jd so ithe aver,aige g,riaidiiienlt 
1'.s ;tJhe higihes1t tiJ11 that s,eaison. 

The long term changes in the vertical arrangement depend upon the change 
of the outer factors and dynamics. These relations were qualitatively under
sitood to ,a oer1ta1'.J11 ,e:x1t•e111t, when '1Jhe dlis1bJ.iilbuti0111 of the defmed wat•er ity,pes 
liin .pa1r/bi,cula:r y,eairs was s:buidiieid (Z o ir e - A r ,ma 111 da, 1963 a). 

c. M li. d Ad d a ,rtli c 

For 13 ye8['S rtJ€!!11jpemil!U['1e meaSIUJl"'8ffi€1Ilibs wer1e imade :illl Spliit a1t !1lhe sudace 
anid a deip1Jh of 2 m. 

Ta Me 14 

Split, Rt Marjana; average monthly temperatures of the sea (°C), 1953- 1965 

S\lJrlfiaae 
2m 

Diifference 

J,a,n. Fe1b. ilVfo1r. Apr. May J111n. J1ul. A'U:g. Sejplt. Oot. Nov. Dec. 

12.2 11.0 11.7 14.2 17.5 21.7 23.7 23 .6 22.0 19.2 16.7 14.0 
12.3 U .2 tl.8 14.0 17.2 21.1 23.2 23.3 21.8 19.3 16.8 14.3 

-0.1 -0.2 -0.1 0.2 0.3 0.6 0.5 0.3 0.2 -0.1 -0.1 -0.3 

The temperatures at the two levels differ so that the annual extremes 
ar,e a s1ilgihitlly ,1ess,er :alt 2 crn deiptlh. 'Dhlis 1diid'fe.r,e111oe liJn temperaitures ~s girea.ter 
i111 Sulmmer (wealker in1lixliing). Tuere li.s /110 item1peralt1Ulr,e 1dlirfforeJ11oe !im Oata1ber 
which is the month of the strongest vertical mixing. From November ta 
February the temperature at 2 m depth is sligthly higher than at the surface. 
'I1he a111n111aiJ. ooUJI"ISe ,of the :1Jeffi1Pern'1lUJr,e ,chlrffe.rences a:t luhe SIU['ftaJce a:1'.lld 0/t 2 m 
depth lis very ,simmeibnicail. Ln Aut1111run ,cmJ.y the difference is sliightly le-ss than 
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in Spnmg. This .i.s lbec-a-use 1the wat,er mixrun:g liin 11Jhe 1peniod 1cxf waam11iing ,i.s weaker 
tha:n wn ltJhe ;pei,iod ,o,f cool1iing. 

B u il ja n (1965) srtruidiied 1:lh e ve1i ticail diilSlta,ilbubion of sea temipera1tua·e 
at 1the 001111brol 1S1ta11Jion (9) .iJn •1Jhe 1mwd!dil,e Adlniia1tic (Ston21ica n,eair IsQaind Vlis) . 
On 'bh e ba1S1is ,of 6 1to 12 y,ean:-'s idalta he ha:s 001nis1J1,uoted a ty,pical gira.ph 1rnf :bhe 
veribica,l ·tetII11Peira:buir,e <l!ilSlbr~lbUltliioin :i111 ,th e eo1Urne oI ,am y,ea1r . Accor.dii1ng :to ·bh1is 
graiph »ibhe .fwrs t fouir amd 'the [ ,aii.t two 1mollllfus 1rnf 11lhe y,eaa· sh ow :no 1g:r·adiien:ts, 
whereias ,a 1thei,mo,di111e set:s up at the b eg.iining o f May. R b eoomes more 
pr0111-01Unoed :bi·lil Sep.tember a1111d 1bhen begiins 'bo dwsaippeaQ' by :bh e J,oweir,ing 
of the isotherm of 10°c to th e bottom (100 m). Homotherm y (17°C) reaches 
the b ottom by t h e end of N ovember. The winter cooling down decreases 
the bempern11:Jure of the water col1uimn fotr ,an,oibh er 4°C rnl rtihe end of Ma,rch«. 
'l'he aibJiv•e gira[Ph s<how.s ith e po.ss1tibi,My ,orf U1pwellii111Jg cin 6 .ummer. 

The average values (annual and seasonal temperature) and the vertical 
,tem1peraitmire .girarlLeints hav,e b een .calku1a,ted for ·bhe miiid AidnLa:tic .al:so. 

Deipith 1Dn 
metres 

o 

5 

10 

20 

30 

40 

50 

75 

100 

150 

200 

Tab-le 15 

Average 8Jl1.illiuail ,a111d s,eas:anail. ,t emperia\tures (0C) and 1·;,er,ticail 

g,m1:l;;,en:1B {:tO.C/ 10 m) rnunded fo 1/ 4 for lthe m itd Ad,ni,atic 
accrnroln,g to 9427 obsei·vatiions. 

W,hJoile yea,r W1i'l1fter Spring Su.m.mer A;u1bumn 
(Jain . (Aipr1i,l (J,utly (.Oat. 
F -eb. M ay A1ug. N l()IV. 

Mar.) J!une) Sept.) Dec.) 
Av. ternp. G1,ad. A v. t. Grnid. A 1v. t. Giraid. Av. t. G.ra,d. Av. t. G.naid . 

17.76 12.60 18.02 22,90 16.38 
1 o 2 1/2 2 1/ 4 -1 1/4 

17.34 12.56 16.81 21.78 16.98 
1/4 -1/4 1 1 1/ 2 - 3/4 

17.17 12.63 16.26 21.00 17.31 
1 1/4 -1/ 2 1 3 -1/4 

15.87 13.06 15.15 17.89 17.62 
1/2 o 1/2 2 1/4 

15.25 13.13 14.66 16.00 17.33 
1/2 1/4 3/4 3/ 4 o 

14.77 13.00 13.97 15.19 17.28 
1/4 -1/2 o 1/ 2 3/4 

14.54 13.37 13.93 14.81 16.60 
1/4 o o 1/ 4 1/4 

14.21 13.35 13.72 14.32 15.90 
1/ 4 o 1/4 1/ 4 1/2 

13.69 13.04 13.33 13.74 14.84 
1/4 o 1/4 1/4 1/4 

12.76 12.84 12.52 12.45 13.34 
1/4 1/4 1/4 1/4 1/2 

11 .42 11.97 11.26 11.02 11.14 
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'I1h€ mi,d Aclriia:tiic !i.1s wia['imeir lthatn lthe 111oa:"ltih 1i1n the ,up1Peir lay,ern d1Ururng 
all the seasons, especially in . Winter. In Summer the difference is less and 
a1t 5 alllld 10 m dep11Jh:s the 111.oo~h A.diriiiaitiic li.s even w,arme.r itiha111. 1the Slouil1h. 

l111. Wlilniter the V€II'lbica[ gira,d!iieln'ts ,a['e mo:r,e umregu'11airily .diisllirtilblUlted 1i:n lthe mid 
A.dir,ia;tic thalil ,il!1 lthe n,o,r,i1h. Besiides, 1tiheir.e aippeains a po:s~:t;ive gir,aid:ienlt li.Jn the 
b o,t1t,om 1ayer oorlinig rtihlis seasani, whiiCJh sthow:s itih1a1t d.1t liis noJt CO/ll1/Pll'1ils,ed li!n 1the 
v,e,ribioail mixii1ng ex.ce1Plt peirhaips ito ia veiry smaOJl degr,ee. 'Dhe t€mpeimit1Ulf<e 
o.f the b,01titcm liayer iis d0!11rliiJtioineid lby ilhe walter ,adv,ecbioin from lthe 111.o['rt;th 
Ad['1i,a1llic. A:.s ltthe :lowieGlt 'beimpeiria,bua·e liin lbhe boutam [ayer (1'50 an/d 200 nn) 
ilS foond 1im Su,mmer 1i1t anay ibe dedruc,eid tha1t Wt 'toO!k: alboiult haillf ain yea[' 
fm· tihe :n,odh Adniia1tic Wti1I11ter wa:teil:' to a·,ich tihe J1a<bulka pilt. This oor·iI'es,p::J1nds 
to 1the .cm1r1ellllt v,e1odi\t:y of ca. 2 am/s·ec Wlh1ich s·eems to ibe iveiry con~naim.g. 
Tihe av,e1ra1ge res1ullbam.;t C1U1rr,oot v 1eloaiity iin 11Jhe ho~tom [ayier olf the miidid:le 
Aci['laitic is ca. 9 cm/sec (Zore - A ,r ma n da, 1966 c) ibut thlis 1is deirlived foom 
cunr,enits liin ai111 dliIDectJi,rnns aind ineed 111.ot agiree ol,o:s-e Wlirt;h lthe a\bolvie fligiure. 

-1111. S1Pt'li111g 1the girealtes;t veu:-tiicaQ ibem1Peiralbulre g1raidli,erut ;i1s :seen din the sll.Lrface 
la.yer as ,in the no~bh Aidir.i1a1tiic, the doilfrfer,ecr-1.1ce lbaiil'l,g thaJt 1illl !l:he 1m1id Al&iia11:lic 
it lis lower :thain ;i1n 1:Jhe 111ooa:"11:Jh. I:n S1UJmmer rt!he maXJimum ,g,r,adii1enlt liJs aigatia1 
beitwee,n 1 O aind 20 m bwt 1the liowest ,thermoc1Ji.111e iLimit oould be ;J.ooa,ted at 30 m. 
J:n t1hils ;res1p,ect ,i;t iilS 1rnece,Gairy 1to -cfosibiJng,uliisih 1th.e idarba for <tihe a:J1aGlt0.R airea 
fa-om thoo1e for 1the open s,ea. 'Dhe Low,eslt ltheirmodliilile 1Jiim'.1t for Srr.11rr11meo.· tis 
cailoula1t-ed <to be 20 m ·for ;1Jhe oo,ais/ba1l ,air,ea 1~K1ašbeil1arn:Siku ;zja.lj ev ,a1nd 'DoogiiQ"Skii 
k.ana; aco01I1djmig 1bo 1the da:ta by Bulj an a:nd Z o 1re -A ,rmanda, 1966). 
However, liin Su1mmeir lbhere ofitein OCOU['S suoh a s1iltualtion ;in :th,e coa1S1ta~ ail·ea 
thia<t ithere d.LS 1a great g,mdie:nt foom the sulfface '1Jo ithe botfom and ainy :thermo
cline is out of question. lf we exclude the data from the coastal stations 
in calculating the depth of the thermocline of the mid Adriatic, the lower 
l<.imii1t 1i111 Sl\..lllTilffiett· ma,y be fiixed alt 35 m . 

Ther1e o.s mo phase shdf1t lin 1the a1nin1ua[ v ,airiia1t,io;n of .temp-e,rait\U['e :in :t:he 1U1ppe;r 
20 m atnd so liin 1tib.ds ['eBpeot the m i,d Adir11a1tu.ic behaive.s 1l iiJke the whoJe Aid11.iiaiilic. 

1n ,1:Jhe layier flfom 30 lto 100 m ithe max:im1UJm 1temper0.!bUlt'le a1ppeairs as ilalte 
as ,in A1U,trum1I1. ih ,ar,n~,ady ipi<l{irrtted 01ult, ,tJhiis [ay€[' liin 11Jhe mid Adiriialbic iap~oX!il-
ma•tely 001iincliides w ,i,th the \in;teu."lffieidiiate layer, whruch iis dyin,aimiorulay defim.ed 
with the NW inflowing current and with interchanging influence of the A 
(MedJiitetrU'anearn) amd J {soUJth Aldcr:,iab~c) wialboc.s . 

In tihe ibolbtam layer :1:Jhe maxiilmUlffi 1t,ei;n1per1a11Jur,e appea1rs lin Wliin100it' a111.d 
the milniilmum lim Surmmer. Tihe iteffiiPeralt'UII'e of ltthiis '1ay,er Js 1U1nder 1the iinfiluenc-e 
od' aidveotlion f.rlCJIIIl ithe 111oa:ibh Aldrliait:li.lC a;n,d nOlt by 1:Jhe m;ix1i1ng Uip ~bh :bhe 
U)p,per lay,eirs. 
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Tab[e 16 

A v-eraige 1all1l!lru,all ,a1nid s•easo1nail rbem{P'ena1ruries ,(QC) aind v ,er1bioaJ 
giradients (t°C/10 ,m) rournded >to 1/4 for ,the ooUJth .AJdr.iJatic 

accoridiilnig ?t,o 4468 o,bs,erva,t/i()ltlS, 

Wholeyeair W,i.Jnter Spl!'1imig SiUJIDmer Alulbunm 
(,J.a.n. 0Aipm,l ~J[UJ]_y tOc't. 
Feb. May A<lllg. NiO\V. 

Mar.) Jrune) Seipt.) iDec.) 
Av. ,ternp. Graid. Av . .t. Gra.d. AN. t. Glraid. Av.t. Glra!d. Av. t . G:r:iad. 

17.83 13.29 17.73 23.96 15.91 
o 1/4 1 -1/4 -1/4 

17.83 13.21 17.15 24.10 16.08 
1/2 -1/2 -1/2 1 3/4 1/4 

17.61 13.48 17.41 23.27 15.73 
1 1/4 o 1 1/2 3 1/2 o 

16.29 13.51 15.96 19.68 15.70 
1 o 3/4 2 3/4 -1 4 

15.29 13.51 15.11 16.87 15.92 
1/4 -1/4 1/4 1 1/4 -1/2 

15.09 13.75 14.80 15.58 16.48 
1/4 -1/4 1/4 1 1/4 -1/2 

14.61 13.78 14.44 14,90 15.39 
o o o 1/4 1/4 

14.34 13.82 14.20 14.38 15.07 
1/4 o o o 1/4 

14.00 13.74 13.98 14.02 14.30 
o o o o o 

13.89 13.73 13.78 13.95 14.07 
o o o o o 

13.75 13.58 13.73 13.82 13.90 
o o o o o 

13.72 13.58 13.72 13.72 13.78 
o o o o o 

13.45 13.42 13.53 13.39 13.50 
o o o o o 

13.23 13.22 13.27 13.19 13.26 
o o o o o 

12.'82 12.82 12.76 12.93 ,12.77 
o o o o o 

12.76 12.75 12.77 12.79 12.74 

Tihe ventioaJ dllSltmiiburtno[l of t he .aV1erage 01l1ll1JUail. :temp~a1tur,eis ~lrl the 001U1bh 
Aidirtira/tiic tis 1dlilfferenit foom. 11Jha.t orf lthe mid !AJdriaJti•c. Jin 1tlhe sur:face fay,e,r ither,e 
iG 1110 grr.aidii1ein't ,alllid dJt dfus1a,ppea1rS ti:n smail.!1!€11' depth ,as 11Jhe ;bobtom ilay,er ris w,alI'lffier. 

Tihe S1U1rfa1oe :Jia,yer (i[l 1tlh,e slQIUltJh .Aidirliiaitiiic riea:ohes somewhalt t!eep&. 
'Dhe ilow,er !l.iiJrniilt laf 11Jhe ltlhertm.oclline ma.y ibe co111sli.Jdiered as 40 m acco['ldiing w 
'balbl1e l6 anrl railso 1accoochl1ng :to rilhe seyaniite av,erage oaJ1cu/1Jalted !iJn 1the s,airne way 
as foc otih1er raireas. 
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The ,g1reaiter idept'h of tihe slUII'face iliayer of 'the sou/tih .AJdirii,a/ttic ;iJ, also odiue 
to some obher .propm~tieis rtJoo. For example, 1there :iis 11'.lJO pha:se shi,fit iilll the 
appea1r:ance of 1the maxirrrnu1I11 lim lbhe aJiliilJU!a~ COIUll"'S,e of temipooa;buTe v ,alI'liialtiionis 
UJP :to 30 ,m depth, wihiereas !ilt lis fo1U'l11d here !iln S1Ulll1/lller. 

Iin the čli111nU.aJ. aoll.llI'Se, ithe ,appea111aince of rt;he maximum ,ten11peir,art'U['e frnm 
40 ,to 300 1m liis ,ooe seaison liaibe (1.An.lltiUJmin), bu1t 'bhe mJ~n;imUJm iis ;iin Wiinlber . 
.A!s wias iilnltierpreted for the mi1d .Aidriaitlic, :trhiis ,Lay,er wou1d oo;riresipomid \to .the 
i1n:termedwa1te faya·. However, it'hie -ex,a!Ct il.ower lhlmi-t of tJhe ilayer hais not ibeen 
a:soert:alilThed ,as we hat\lle no daita foc 1tJhe dept:Jhis betrweein 300 aind 500 m. 
The ana,lys1is of tihe T'---IS idii1a1gu.·am sihows !tihe il.ower liimilt 10'.f 1the iLayer as be,tweein 
400 ainrd 500 m (Z o ;r e - A~-ma inda, 1963 a). 

Summary 

.Ailil :tJhe av.a1iil.a1bl,e 1teimipeira1bulre da<!Ja o;f lbhe .Aidirti.alt:tl.c sea col1eated oo foir have 
been s1ta1uis1tlioal1ly dieaillt wirbh. 

'I1he f1ilrnit .ahaipter deals wJrtJh tihe am.,ail.ysli.s od' ,the t,eimpera,tuire ,dalta of itihe sea 
~urfoce aJ.o!Ilg :tihe ea1S1t c,oasit oo!IJ1edted frnm 22 s1Ja1tJLon,s. 'Dhe ooll1JSl.i!der.a,ble 
dlifference din :temper.altu,re Oibserved beitween. ithe inorth ,aa1id the rns1t ,od' the 
A!drli,a1tlic liis siuggested as idiue ltlo :bhie ga:ea1beir ccmJtinenJbail. eifcfect iln bhe foirunea: 
reg,i,on. The iirrlif.Luein;ce of cer:talin meibeoird1ogii,c~ e1emenlbs JJilk1e cl,o•udlines:s and 
oo1d wii~d on ;t:Jhe sea 'temper,albure lis awo showin. 

'I1h,e ihiigher vailues Olf ,a1iJr - sea it,'Bll1lpeiraibUJre idilffer,ence ,a,r,e foun1d wihern 
tihe ainfwueince of 1bhe 11arnid on the ,aliJr rtJempera1tooe i:s sibrong-er, li•e. when 1t:here 
is a stronger penetration of the cold continental air over the Adriatic. 

'Dhe 1s1econd ohapter dieaU:s wli,iJh /tihe \liemtper,a1!JU.,re of 1the open sea :siu1d,a0e. 
Seas0il1:al temperature d',luctu,tations have been ipresen:ted by ,rnearu; of cha.:rts 
of 1ave['a1ge d:iJs1b.niibuJtion fiar fo,ur chair,acteiri,stic mon,ths. Some cha!I'lacterJs1t:ios 
of ithese cha~tis have bem ex,p1a:ined by means Olf 1the kn,owin p cno1Peirlties 
od' 11Jhe ourrenlt sys\bem. In the mid AldirJ.ialtic iurimsv,erne iprof1iQe (Kiaištiela1rmlkli 
za~jev - Ga[1g,allllo) duoog :Srpr\iing ,and 'Srnnmer 1the rmi.niilffilUlm 1tempem1!JU.res 
a1p:pea[' neair the d.isiliaind:s Hv,a[', V1is ,atrud Pa1Lagll'UŽa. rt lis :polin11Jed oUJt tha1t thii:s 
miight be ["1eil.aited to the wate[' d:i!veT'gence a~d • uipwel]iing at ithose place,. 
ln AIUlbiUmn the :owest 1tempe['atiure lim rthe p['l()ff.ile \iis fou111d aloi11!g ithe west 
coa\Sit ainld li1n W1iin1ter a:l,onig tihe ea:,,t oomslt. 'Dhiis has ,ctloo ibeen oolllil1.eoted WliitJh 
t1he sys:bem od' OUl[il'lelnlts ainid 1the w'tiind furnflue.nce i(:jlllgo aind biu;ra rns1pec'tli-vely) 
and 1theli1r pOIS:siiibil.e r€1siUJl1tianlt waitei· 1Uipwehlii1nig. The [ong ten.m v,ani,a,tii10in:s of tihe 
chd'fore~ce-s ibeltwoon :the lten111P'~-at1U1re .of tihe oipein and coas1tail sea h!a1V'e beein 
as:stlgineid 1to :t:Jhe .in!flu,ence of adveabi,on Wlhliioh li:s lffi01re p;rolDliin,ent 1iin tihe op,elll 
sea. The Trieste - H var air pressure difference also shows a parallel course 
im:facaltli.rng 1the c-a1US•e ,of 1L1he ra1dv,eatiiJoin :iinlbeins1i1ty fwuct'Ula11Jioins. 

Jn :the thiiird ohaiplteir, :the ve['!tiioa'l temiperaitw•e dii1S1brilb1UtJiJoin li1s giiven. 
The average values calculated far the wholc Adriatic are used in a prelimi
n,a~-y oailc1Ull a1tli.on od' 'the ewip,omitioin of 1the .A!dlI'UJatli.c lim. 1the wa['lffi arud ooJid 
peirJo,ds oif itJhe yeia[' (2-8 and 70 om resipect.ively). The l,owe;r limilt 10il' rt;he thea·mo
cline for the ino['lth, .middJe (ooasta·l a,s well as o,pen) aind sO'Uth Adri,atic bas been 
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calculated and it is found to vary from 20 to 40 m . In the l ayer up to the 
·tJhemnodllilne fue maxiimwn 1te.mperaitoce aippeains 1i111 Surmmer :and t he 1mi.1111imuim 
i1n Wi:1111tieL The uinlteirmedlia1te il.ayer fus oharnder.ised by the phase llh!i.flt i111 the 
reaohing of ithe max1illTIIUlm, whiioh oooUII'S tiJn. Auitumn. Tihe 1JJwer lliJmirt; of !thilS 
l-ayerr- ;is rat 100 m ii111 !tihe mild AJckliialtlitc, whereas tiit tis ait 300 m tiJn. tihe south. 
Th:is lray,eir can be ,t,o some ex,te!l1it 1den:t1.if,ied wi1th the 1prevti,ausly dY111am!ically 
iden.11:li,flied lill1temneidiia1te il.ayer wihi1ch tiJ3 ohatracteriilsed by w,alber atdveotiio111 frlOlm 
t:he Medu1twranea111. 'Dhe 1t€1ffi1Perartn.11re of t he boltitom layier tis n01t li.ruf[1Ue1I1ced 
by the mixti111g w~'!Jh itJhe rupper llayern; !iit li.s rorther 1U1I11der 1the :iin.fil.1U:emice of ttlhe 
advectii.0111 of 1the heavy Wwruber wia1ter frtom ithe n l()lrbh A1dtriiait:lic. In tihe 111ootJh 
AidtriliaJtlic the tV'€1r:tli,cal itempetraibure ,g;nadienit iis girea:test ~IIl ;the Sl\.ltrf.a:ee layer 
aJilld ,appeains tiJn Sprun,g, whereas tiJn :the lffilirl a!l1id souitJh AidtrtiiaitJic iit is hii,ghest . 
be!l\QW 1bhe sllllI'f,ace ,and ajp.peam ;im Sumanetr. 
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Table lA 01 

Average monrthly ,a,nd cllillnual sea siurface teIDiPeratures (°C) for 
SpLi:t, rt Mavjiaina 

Yea.: J,a,n, Feb. March A!pr. M ay June J,uly Aug. Sept. Oct. Nov. Dec. Average 

1951 11.9 10.5 11.2 13,6 17.1 22,7 23.7 23,0 23,1 18.7 16.7 13.6 17.1 

1952 12.6 10.9 11.2 16.2 17,5 22,1 24.0 24.7 22.4 19.0 15.0 12.9 17.4 

1953 11.2 10.4 11.6 14.8 17.6 21,6 25.5 23,3 20.8 19.7 17.3 15.4 17.4 • 

1954 11.5 10.3 11.9 13.8 16.3 22,5 24.0 22.8 22.0 17.5 15.2 12.9 16.8 

1955 12.1 11.8 12.2 13.5 17.8 20.4 23.4 22.7 22.1 19.2 16.7 14.0 17.1 

1956 12.6 10.1 10.1 12.9 16.5 20.6 23.6 25.2 22.5 19.2 16.1 13.3 16.9 

1957 12.2 11.4 12.5 14.5 18.0 22.4 23.9 23.6 22.2 20.0 17.2 13.2 17.7 

1958 12.3 11,8 11.2 12.8 18.9 21,1 23.7 24.3 21.9 20.1 16.7 14.9 17,5 

1959 12.7 11.6 13.3 14.6 17.9 21.9 23 .6 23.3 20.5 17.9 lfi.4 13.8 17,2 

1960 12.0 11.6 12.3 15.1 17.4 21.5 22.8 23.1 21.6 19.5 17.2 14.8 17.4 

1961 12.8 12.0 13.1 15.6 17.4 21.9 23.2 22.9 21.3 20.1 17.2 15.1 17.7 

1962 12.8 11.1 10.8 14.l 17.5 20.6 23.0 24.6 23.3 20.2 17.l 13.8 17,4 

1963 11.7 9.9 10.9 14.1 18.5 22.4 24.7 24.6 23.6 20.0 18.0 14.8 17.8 

1964 12.3 11.6 12.0 14.6 17.5 22.4 22.3 22.2 21.4 17.7 15.4 13. l 16.9 

1965 12.5 10.7 11.3 13.5 16.3 20.9 23.8 23.6 21.1 19,8 17.3 14.1 17.3 

Avern,ge 12.2 11.0 11.7 14.2 17.5 21.7 23.7 23.6 22.0 19.2 16.6 14.0 17.3 

.i:,. 
w 



,i,. 
,i,. 

Table 2A 

Average monthly and a,nnual aiT temperatures (°C) for 
Spli t, nt Maird,alila 

Year J an. Feb. Mairch Arpr. May June July Aug. Sept. Oct. Nov. Dec. Average 

1951 (8.5) (8,0) 11.2 14,4 18,1 23,6 25.6 25.5 23.6 16.7 14.7 11.3 16.7 

1952 8.9 8,2 10.2 15,0 18.7 24.5 27.3 27.0 22.5 17.0 12.0 10.3 16.8 

1953 7.6 7.8 10,5 15,5 19.5 22.1 26.2 24.7 21.7 18.6 12.5 11.0 16.4 

1954 5.3 6,7 12.0 13,1 16.8 23.5 24.4 24.4 22.5 16,3 12.3 10.8 15.6 

1955 10.6 10,0 10.4 13.0 18.4 22.4 25.0 23.8 21.1 17.4 11.8 11.2 16.3 

1956 8.9 3,2 8,3 13.3 18.0 20.5 24.7 26.6 22,7 16.7 12.0 8.6 15.2 

1957 8.4 10.5 11.2 14.7 17.4 24.3 25.0 24.6 20.9 18.0 13.4 10.4 16.6 

1958 9.5 9.8 7.5 11.8 20.3 22.3 24.6 25.4 21.4 17,5 14.1 10.5 16.2 

1959 7.9 8.8 12,5 14.0 17.9 22.0 26.0 23.7 19.8 15.8 13.4 11.8 16.1 

1960 8,7 9.6 11.4 14.2 17.8 22.3 23.2 24.3 18.6 18,9 14.4 12.5 16.4 

1961 8.4 9.5 12.4 16.2 17.6 23.0 24.6 24.5 22,9 18.2 13.3 9.2 16.6 

1962 9.4 7.5 (13.9) 14.4 18.3 21.7 25.0 27.4 22.1 18.8 13.2 8.3 16.7 

1963 5,4 6.7 9.5 15.1 19.2 23,0 25.7 24.7 22,0 17.6 16.2 9.5 16.2 

1964 6.9 (8.7) 10.9 14.1 18.1 23 .1 24.7 2~.6 21,0 16.6 13.1 10.1 15.9 

1965 9.2 4.8 10.8 12.5 17.1 21.4 24.5 23.2 20.4 16.9 13.6 10.7 15.6 

Average 8.2 8.0 10.8 14.1 18.2 22.6 25.1 24.9 21.5 17.4 13.3 10.4 16.2 

~ 
~ 

CI 
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Table 3A 

Ma.JC1i!mal ,m0!1!thly rand ,an,m.tal sea ,sui,face -temperatures -(°C) for 
Sp]it, 11.1t Marrij,aina 

Year Jan. Feb. Mairch Apr. May June Jruly Au,g. S~t. Oct. Nov. Dec . · Armual 

1951 12.7 12.70 12.6 14.5 19.6 25.1 25,0 24.0 25,1 20.1 17.9 15.5 25.1 

1952 14.1 11.5 11.8 20.3 18.6 24.4 25.4 28,6 25,1 21.4 17.4 14.4 28.6 

1953 12,3 11.7 13.9 17.3 22.6 26.1 27,7 25.5 23.9 22.9 18.9 16.5 27.7 

1954 13.1 11.8 13.7 15.9 21.5 27.1 26.0 25.8 24.7 20.2 16.9 14.6 27.1 

1955 13.2 12.7 15.2 16.9 19.6 23.2 25.4 24.8 24.7 20.3 17.8 15.8 25.4 

1956 13.7 12.5 12.1 14.9 23.7 23.4 27,4 27.5 25,8 21.8 18.2 14.8 27.5 

1957 14.2 12.0 15.2 17.4 21.2 26.5 26.8 25.5 23.9 21.3 19.3 16.4 26.8 

1958 13.1 13.1 12.9 15.0 24.0 24.6 25.7 27.4 23.0 21.9 18.1 16.3 27.4 

1959 14.7 13.8 14.6 16.9 21.2 25.9 27.3 25.2 22.8 19.3 16.9 15.4 27.3 . 

1960 13.6 13.3 13.8 19.5 21.6 23.4 24.8 25.0 24.2 2,1.1 19.3 15.9 25.0 

1961 15.0 13.4 14.5 17.8 21.3 26.6 25.0 26.2 22.9 22.0 19.3 17.2 26.6 

1962 14.4 12.1 11.7 20.6 21.4 25.2 27.2 27.6 25.8 22.3 19.3 16.5 27.6 

1963 13A 10.7 12.2 18.4 23.0 26.5 27.8 27.1 24.9 22.0 18.8 17.0 27.8 

1964 14.1 12,3 13.2 17.0 21.7 .26.3 25.5 23.9 24.2 19.8 17.0 15.2 26.3 

1965 13.8 13.1 13.4 15.6 19,5 27.4 26.2 27.2 22.6 22.5 18.7 15.8 27.4 

ti'>-
01 
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Table 4A 

Mimmail mcmrthly ,amd ainnual sea su11.face tempera,tmes (°C) f\or 
Sp1it, ,t Mamj,ama 

Year Jan. Feb. Mairch Apr. May June July A!u,g. Sept. Ocrt. Nov. Dec. A.lnnruial 

1951 10.1 8.6 8.5 12.5 15.6 20.1 21.8 21.9 21.5 17.9 15.7 12.0 8.5 

1952 11.5 10.1 10.5 12.3 16.2 19.1 21.8 23.8 20.0 17.7 13.6 11.0 10,1 

1953 9.6 9.2 10.2 12.6 14.9 18.1 23.3 20.3 19.3 18.2 16.1 13.0 9.2 

1954 9.4 9.2 10.2 12.4 14.0 19.1 22.1 20.4 19.2 16.2 13.0 10.4 9.2 

1955 10.6 11.1 10.5 11.9 14.7 16.7 21.3 20.8 20.5 17.2 14.9 12.0 10.5 

1956 10.4 8.9 8.4 10.3 13.5 18.8 21.0 23.4 20.4 18.0 13.9 11.4 8.4 

1957 10.1 10.4 9.0 12.2 15.4 19.4 21.6 21.2 20.9 18.1 14.0 12.9 9.0 

1958 10.5 10.4 10.2 11.1 13.2 18.6 21.3 22.0 20.6 17.6 14.9 12.3 10.2 

1959 11.2 9.9 12.2 13.3 14.9 19.0 20.6 21.2 19.0 16.8 14.2 11.5 9.9 

1960 8.5 10.4 11.0 12.5 13.8 17.5 21.0 22.0 19.5 17.2 15.2 13.2 8.5 

1961 10.8 9.0 10.9 13.2 15.3 19.2 22.0 20.0 20.0 17.7 16.0 13.3 9.0 

1962 11.3 9.6 9.8 11.3 14.0 17.3 19.3 22.7 20.3 19.0 14.0 12.7 9.6 

1963 9.5 7.5 9.2 11.3 15.4 19.0 22.2 22.4 21.2 18.0 17.0 11.2 7.5 

1964 8.1 10.4 10.5 12.8 15.1 19.0 20.2 20.5 18.1 16.1 14.4 9.0 8.1 

1965 10.5 9.1 8.8 11.6 14.3 17.8 21.2 20.9 20.5 18.1 15.5 12.8 8.8 

~ 
S' 
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TEMPERATURNIODNOSIUJADRANSKOMMORU 

Mira Zore-Armanda 

Institut za oceanografiju i ribarstvo, Split 

KRATAK SADRZAJ 

Statistički su obrađeni svi do sada sabrani podaci o tempeira;turi moca u 
Jadrnnu. 

U prvom poglavlju je prikazana temipeo:atura p,01V'ršine moca uz is1točnu 

obalu , te je za tu svrhu iskorišten materiJ,al sa 22 obalne postaje, a:J.i je sve
stranije obrađena postaja Spli,t, na rtu Mai·j:ana. Prikazan je raspored tempeira
tma u razli:oirtim sezonama. Up,oz-m-eno je na znarČajne razlike u temperaturi koje 
uzirokuje veća kontinentalnost sjevernog u odnosu prema srednjem i južnom 
Ja,d:ranu. G<idišnji hod tempe<ratuQ·e u Splitu prikazan je s pomoću niza klimat
skih karakterlstika. J.s,ti niz je iskorištein za prikaz višegodišnjih promjena. 
Pokazano je kaiko neki meteroJoški elementi utječu na temperaturu InJCJII'a, što je 
vidljivo iz paralelnih višegodišnj,ih fluktuacija. Vidljiv je paralelan hod nao 
blake i maksi.malnih i srednjih lj etnih temperatura mora. Zimi uz naoblaku na 
forn1.irainje tempen:-ature utječe i hladan vjeta[" - bum. 

Razmotren je i višegoidišnjd hod ,raz:lika temperatura između mora i z<ra'ka 
u Splitu. Pokazana je da više vrijednost te razlike nastaje kada je uticaj kopna 
na 'ten1iperaturu zraka veći, a to znači kada na.stane veći prodo:r hladnog !konti
n entalD.1.og m·aka nad Jadiran. Kao mjrn\,1 za te prodore je uzet broj i razvijenost 
depresija nad zapadnim Mediteranom, pa je pokazano da se uz veću razli«rn 
temperature između mo1ra i zraka pojavljuje veći broj depresija i da se one 
duže razvijaju. 

U drugom poglavlju je priJrnzan.a temperatura površine <Ytvo1reno.g -moa·a 
za cijeli Jac.tran, te za njegov sjeverni, sred;1ji i j\,lžni dio, Da.te su sta;tit5tičk•~ 
karakteristike prema velikom broju podartaka. Sewnske flukLuadje prikazan~ 
su s ,pomoću srednjih k.a:ra:La izole,rma za 4 karakteristična mjes•eca . Neke od 
ka1rakteiris1tika tih kara'ta protumačene su s pomoću rpoznatih svojstava sistema 
strujanja u sTednjem Ja dr.anu. Kao karakteris tičan za obalno područje, obrnđen 
je velik lni.z podataka .iz ~aštelanskog zaljeva. Dalje su izračunati sezonski sred
njad za 7 postaja profila Kaštelanski zaljev - Gargano u srednjem Jadranu, 
te su anali.ziirane .prmke na tom pro.filu. U pcr:-oljeće i lj,eti s·e minimame tempera
ture pojavljuju kod otoka Hvara, Visa i Palagruže, pa je pokazana da bi to 
moglo biti u vezi · s dive:rgeincijom i dizan jem vode na tim mjestima, ~ako je 
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već pri,je bilo uočeno na području otio,ka Visa. U jeseni je najni~a temperartun 
uz talijansku obalu, ,a zimi uz istočnu obalu. To je dovedeno u vezu sa sistemom 
struja i djelovanjem vjetTa (juga ili bu1·e) i mogućnošću dizanja vode {upwel
ling) s tim u vezi. Dizanje vode kod otoka u proljetnom i ljetnom razdoblju 
bilo bi ta·kooer u vezi .sa sistenWl!n strujanja. 

Viišegodi,šnji hod ,tem.perature studiran je prema podacima s i.stog ip,rod'ila, 
samo su za tu sVirhu oni uzeti suman1O za sve pootaje. Najprije je polkazan parn
lelizam u višegodišnjem hodu teinperatura na otvoireruom moru i uz olbalu. Očito 
do n~e mje're djeluju isti faktori na formiranje dviju tempera:tura, a ,to su 
vjeroja:tno vanjski faikto1~i, dO!Ile:kle opisani u poglavlju .lmje tretira tem1Per&tur.l 
obalnog područja. Razlike ilzmeđu tempe:ratur,e otvorenog mara d. obalnog rpbd
ručja pripisane su utjecaju advekcije, koja je sigurno puno intenzivnija na 
otvorenom moru. Za dokaz takvog shvaćanja pr.ikazan j,e ,paralelan v.išegodišnji 
hod tih razlika tempe:ratur-e i srednjeg salin.iteta otvorenog mQlr.a. Od .ranije j0. 
naime, poznato, da je srednji salinitet u fom ,padručju pokazatelj .inrtenziltet':l 
advekcije mediteranske vode. Paralelan višegodišnji hod ima i razlika tlaka 
zraka Tirst - Hvar, što ukazuje i na uzrok fluJ,tuacija u intenzttetu a,dvekcije. 

U trećem poglavlju je prikazan vertikalni raspored temperature. Iz svih 
raspoloživih podataka izračunati su srednjaci z,a sve dubine i to za ci_i,eli, te za 
sjeverni, srednji i južni Jadran. Ti rpodaici su poolužili za pre1imini1ran proračun 
eva1Pora.cije Jadrana u toplom i hladnom razdoblju godme, ;(28 i 70 cm), ite za 
približnu b.i!lancu P-E. Dalje je izračunat.a srednja donja grnmca ,termokhne 
za sjeve:rni Jadran, za obalno područje i otvoreni() moire srednjeg Jadra11a, te za 
južni Jacl:ran i ona se kreće oo 20 do 40 m dubine. U godišnjem hodu tempera
tura ističu se tri sloja. U površinskom sloju je maksimum temperature ljeti, a 
minimum zimi. Dl()l!l.j.a graruca tog sloja se pakla.pa s donjom ,graniioom teT1Ino
kline. I:nteirmedijatrni sloj je karaikteri~an poniakom u fazi u nastupanju mak
sinmma, ikoji se pojavljuj,e u jesen. U srednjem Jadranu j,e donja granica rt;oga 
sloja na 100, a u južnom na 300 m. Taj sloj se donekle mož.e poistovjetiti s 
ranije dinarmčki defm.irranim intermedija;rnim slojem, karakterizirani,rn. advek
cijom mediteranske vode. Temperatura pridnenog sloja nije pod utjecajem mje
šanja u gornjim slojevima• nego više pod utjecajem advekcije teške zimske vode 
iz sjevernog Jadrana. To vrijedi osobito za pridneni sloj Jabučke kotline, a u 
manjoj mjar-i za jufuii Jadrnn. Za sva ,područja i sewne iLzračunati su ~ veriti:kalni 
gradijenti temperature. U sjevernom Jadranu vertikalni je gradijent najveći u 
površinskom sloju u proljeće, a u srednjem i sjevernom Jadra,nu ispod površine 
ljeti. Uzevši u obzir godišnje srednjake, vertikalni gradijenti su skroz pozitivni. 
Oni su još u cijelom sloju poziti'Vll'li u sjevernom Jadiranu u proljeće, a u sred
njem Ja,dranu u proljeće i ljeti. 
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