
 

THE MEDITERRANEAN 8EA AS A HEAT SOURCE FOR THE LARGE-SCALE
ATMGSPHERIC MOTIONS

A. SPERANZA - E. TGSI

Isti tllto di :Fisica "1\. Righi" dell'TJni'Tersità. di _801og~.a

The Pact that the MediterrAne~n Sea acts ~s a source

of bath sensible and latent heat during wintpr and as a sink

dlJrl.ng sum'mer has open kno'vYl for o1Ji te a long tirne. ~unkpr

(1972) estimated the n.verage h.ea.t release thrOlJghollt thp

\\Tinter season 400 cal/cm
2

d2lv. '.'TheYl mtstrFll was b1owiY1Çf thp

releasp of spnsih~e heat reAched on rpstrictert ~re~s top val
f)

lIes excee(lin.q 1 Cl ()C; ~al//cm~' da.y an.d thp eVn()"pratjon 1.5 cTrl,/(lay

of water.

Gn the oth.er ha.nd the "\vinter ci.rCl}la.tic>n in tv,e tropo

sphere shows a. marked. <ieflectio:n ..FroIn 7ronali ty over the ~"'P(\~,

terranean, in partic1J.lar duri11g \viYJter ~ri th prorni.nent nleri

dio~al circulations (see fig. 1). In terms of surface nrps

sure this pertr~.Y'batioYl. a.rno'.Jnts ta about 5 rnbs of negative

anorna.ly.

The problem of evaluating the dynamical response of th~

~middle lati tude a.tmospheric c~irctl1atioY1 ta t11e relec1se of

heat and moi sture From the lower houndary was ~n?lyzed for

the .fi.r·st time by Smagorinsl<)T (1953). Th.is, F\S later ,vor"ks

on'·the su.l)ject, (Doos, 1962; ESJger,.197()), \VF1S ba.sed on a

parameterization of heat sources and sinks that was too

coarse ta resolve adequately the Meditprranean. Using the

Rapp. Comm. in!. Mer Medit., 25/26,7 (1979).
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rate of ,c"1(~ct:>sc;jOYJ of ht:>at D!"'!' lJni,t mas,) 1p :::: (t>-Ps-)/J,0fs '

'I.Tl-1Py·e T) j c; preSSl~re 1 J (lpYl~;i. t~r arld the .(~ubscript Us" dPYl.otes

h.c)rizoy.lta1 .d,reraqe a.t a Y'Pferen.ce hE":i.0ht. Lineeri?ritic)yl. of

thpse Parn.Jf=1tinYl.S AY'OlJY1eJ ~. strltp ()f llY1.:ifc)rrn, bë~rC)tr()-ric, 7.()~nal
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.1\ t t 1-'[ (:) 1) n \-"j e Y' /,-) () 1] 11 (J aJ) \! S l ) Tî r; () S e~ (1 t () b e d( t ? = + (y:J , \JJe a.P Tî J. \l d.

1·ad.ir:~ti()Y1 co:nditi.()Y1 \V}11.C}1 is clPJ'i"'led frc:)rn t11e tirnp oet:)en.den.t

.PO') i \r ;~ l e y~ t () f (6). l :n f a.(~t i t C (j Yl be S YI \) 'VY.1 t Y1 a. t th P TI e ~1a t i '\T P

( p.' ;'1
\"

qives sollltions tha·t are damped 2xponential1y or that are

tr;~\Tèli.Ylq aiJ!ay frc)m th.e t)()lÀDcl(1:r'y z = o.
rrVle S()11J.t:ic)Yl of (6), (7) \vith ra.diati'.Te C0Y1ciiti()11 d.t

tl]t-:: 1À})per l)()lA:t1e]a.Y'Y Z = oC>i s:

(q \
\' )

') t")

TY10 resona.r1ce rJeYl.omi nator 1 _metI
t

- va.ni. S}~l~S a t a ':Na.'Tern.lml)er:

1 (""')
l,. 1 \...1

-16 -?x ~! C) crn at t}l,P 1 a ti tlJ(le of
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/'-\ t\rnical n.()ri 7.oYlta1· \Va,renl,lrl1-)er () F tn,f? lv~edi tprré3Y1.enYl i_ s
~ /~? t1 -1 f) - 2
~ +" = l+. 3 x Î () , crn

l)e reJ.p"\la.nt. Apart frorn t V1P reSCIY!r3YlCP Far"tC)T, a.Yl ()r<1PY oF

Yl1,~gy,i,ti)(le oF the Dertl ..~Y'hatioY1. iy,- pr'e~~~,:lJY'e at tnp ~TY\o'\)rlè i(~

h (~ .::j. t i s h r~ t t p Y' Y' f? T) Y' e se Yl"t·e d ;~1 S F~1 si. ftP f 1J YlC n ri () f '\\T (~ 'T P l e Yi 0' th,

2L, Q = 0T. si Yl ( 'rr z/L) i Yl a ("on F-i :nprJ ~'\lS fJ'm rH" tWPPYI two 1\1;:)11 c;

;:') t 7, := (; (1 YI cl 'Z = l 1 •
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Fig. t Average height of tJ:1e 500 mb pressure level in dekametres in

January:
(a) 1957: Example of a strong zonal wind circulation.
(h) 1963: Exarnple of a weak zonal wind circulation with

large" :amplitude waves "and 'prominent meridional

currents.
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