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Ston poluagaphmËno mou patËra.
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Euqarist–ec

Sto shme–o autÏ ja †jela na euqarist†sw idiaitËrwc thn epiblËpousa Anaplhr∏tria Ka-
jhg†tria 'Elena FlÏka gia thn eukair–a pou mou Ëdwse na asqolhj∏ me to sugkekrimËno
jËma to opo–o e–qe idia–tero endiafËron gia emËna kai to opo–o mou epËtreye na sunduàsw
thn fusik† me tic gn∏seic mou ston programmatismÏ kai ta majhmatikà pou tÏso agap∏.
EpiplËon, ja †jela na thn euqarist†sw gia thn sunolik† sumbol† kai kajod†ghs† katà
thn ep–bleyh thc paro‘sac ergas–ac allà kai thn ar–sth sunergas–a kaj' Ïlh thn diàrkeia
twn metaptuqiak∏n mou spoud∏n.

EpiplËon, ja †jela na euqarist†sw thn Ep–kourh Kajhg†tria Mar–a Qatzàkh kai
ton Didàktora Giànnh KouroutzÏglou, gia thn pol‘timh kajod†ghs† touc allà kai thn
bo†jeià touc se diàfora teqnikà zht†mata sthn pore–a thc ergas–ac, Ïpwc ep–shc kai
thn Anaplhr∏tria Kajhg†tria Mar–a TzËlla–TÏmprou h opo–a apotele– mËloc thc tri-
melo‘c epitrop†c, kaj∏c kai Ïlouc touc kajhghtËc tou TomËa Fusik†c Peribàllontoc-
Metewrolog–ac gia thn àristh sunergas–a kai tic gn∏seic pou mou prosËferan o kajËnac
me ton dikÏ tou trÏpo.

TËloc, ofe–lw Ëna megàlo euqarist∏ sthn oikogËneia mou pou me st†rize kai me sth-
r–zei me Ïlh thc th d‘namh kai me empnËei na proqwr∏ kai na g–nomai kal‘terh.

Basilik† Doulgeràkh,
Io‘nioc 2018
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Per–lhyh

Oi kuklwnikËc troqiËc ephreàzoun to perioqikÏ kl–ma kai kur–wc thn katanom† thc bro-
qÏptwshc. Sth MesÏgeio, pou lÏgw thc idia–terhc jËshc kai morfolog–ac thc, oi ku-
klwnikËc troqiËc upÏkeintai se Ëntonh qwrik† kai qronik† metablhtÏthta, h melËth touc
e–nai arketà shmantik† kaj∏c apotele– idia–tera kuklogenetik† perioq†, euàlwth sthn
klimatik† allag†. SkopÏc thc paro‘sac klimatolog–ac, e–nai h melËth twn klimatik∏n qa-
rakthristik∏n twn epifaneiak∏n kuklwnik∏n troqi∏n pou dhmiourgo‘ntai sth MesÏgeio
katà thn per–odo 1990-2008. O entopismÏc kai h parakolo‘jhsh twn kuklwnik∏n troqi-
∏n pragmatopoi†jhke me th bo†jeia tou algor–jmou tou Panepisthm–ou thc Melbo‘rnhc,
qrhsimopoi∏ntac 6wra dedomËna mËshc p–eshc sth stàjmh thc jàlassac tou Interim
ECMWF Re-Analysis (ERA-Interim) qwrik†c anàlushc 1.5�⇥1.5�. Paràllhla, prag-
matopoi†jhke diaqwrismÏc thc Mesoge–ou se tr–a mËrh, prokeimËnou na prosdioristo‘n
ektenËstera oi idiÏthtec twn mesogeiak∏n ufËsewn, Ïpwc h suqnÏthta, h qwrik† kata-
nom† kai diasporà, h kl–maka, to bàjoc kai h Ëntash. Sumperasmatikà, h perioq† thc
Anatolik†c Mesoge–ou apotele–tai kur–wc apÏ asjenËsterec ufËseic, me mikrÏterec qw-
rikËc kl–makec kai bàjoc, pou dhmiourgo‘ntai kur–wc katà to kaloka–ri, se ant–jesh me
eke–nec thc Dutik†c kai thc Kentrik†c Mesoge–ou, lÏgw twn diaforetik∏n mhqanism∏n
pou lambànoun q∏ra anàloga me thn epoq† dhmiourg–ac touc. EpiplËon, pol‘ mikrÏ e–nai
to posostÏ twn idia–tera Ëntonwn barometrik∏n qamhl∏n pou mporo‘n na qarakthristo‘n
wc ekrhktikà (0.4%).

LËxeic Kleidià: MesÏgeioc, klimatolog–a, suqnÏthtec, kuklwnikËc troqiËc, MS algÏrij-
moc.
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Abstract

Cyclonic tracks a↵ect the regional climate and mainly the rainfall distribution. Me-
diterranean cyclones are characterized by significant spatial and temporal variability
due to the particular location and morphology of the basin. Considering the cycloge-
netic behavior of Mediterranean and its vulnerability to climatic change, the study of
Mediterranean cyclonic tracks is of great importance for climatological research. The
purpose of this study is to perform an objective climatology of surface cyclonic tracks
originating in the Mediterranean during a 19-yr period(1990-2008). The identification
and tracking of the cyclones was performed with the aid of the Melbourne University
algorithm based on 6h-datasets of mean sea level pressure of the Interim ECMWF Re-
Analysis with 1.5� ⇥ 1.5� spatial resolution. Three regions are distinguished to better
investigate the properties of the Mediterranean cyclones, such as frequency, genesis and
dissipation, scale, depth and intensity. It was found that in the Eastern Mediterranean
the cyclones are in general weaker, with smaller size and depth, as compared to those
originated in Western and Central Mediterranean, due to the di↵erent mechanisms that
act in each region. Furthermore, the frequency of Eastern Mediterranean cyclones is
specially increased during summer. The percentage of strong cyclones that can be cha-
racterized as explosive is very low (0.4%).

Key words: Mediterranean, climatology, frequencies, cyclonic tracks, MS algorithm.
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1 Eisagwg†

KuklogËnesh onomàzetai afenÏc h dhmiourg–a kai h ekd†lwsh kuklwnik†c kuklofor–ac
sthn atmÏsfaira, h opo–a den proÙp†rqe, kai afetËrou h en–sqush proÙpàrqousac kuklw-
nik†c kuklofor–ac, pou katà kanÏna sunode‘etai apÏ apÏtomh elàttwsh thc atmosfairik†c
p–eshc (Huschke, 1959).

To fainÏmeno thc kuklogËneshc exakolouje– na apotele– antike–meno metewrologi-
k†c Ëreunac, en∏ apÏ ta mËsa tou prohgo‘menou ai∏na Ëqei epikrat†sei kai uiojethje–
h jewr–a thc baroklinik†c astàjeiac, h opo–a jewre– Ïti to fainÏmeno thc kuklogËneshc
proËrqetai apÏ thn astàjeia pou ofe–letai sth baroklinikÏthta enÏc zwniko‘ re‘matoc,
pànw sto opo–o kino‘ntai mikro‘ plàtouc kumatismo– (Eady, 1949; Charney, 1947).

Oi ufËseic kai kur–wc eke–nec twn mËswn gewgrafik∏n plat∏n, e–nai idia–tera shmanti-
kËc gia thn pagkÏsmia atmosfairik† kuklofor–a, kaj∏c e–nai upe‘junec gia Ëna megàlo
posostÏ antallag∏n jermÏthtac, ugras–ac kai orm†c anàmesa sthn tropik† z∏nh kai stic
polikËc perioqËc. EpiplËon, oi ufËseic me ta metwpikà touc sust†mata, diadramat–zoun
shmantikÏ rÏlo sth diamÏrfwsh twn ekàstote topik∏n kairik∏n sunjhk∏n (Bartholy et
al, 2009).

EpomËnwc, oi klimatologikËc melËtec thc ufesiak†c drasthriÏthtac parousiàzoun
pànta megàlo endiafËron. Me thn anàptuxh antikeimenik∏n mejÏdwn an–qneushc tou fai-
nomËnou thc kuklogËneshc, h dhmiourg–a klimatologik∏n melet∏n thc ufesiak†c drasth-
riÏthtac Ëqei apokt†sei nËo endiafËron, kaj∏c oi ufËseic e–nai àmesa sundedemËnec me to
kl–ma orismËnwn perioq∏n, kai wc ek to‘tou, h metablhtÏthta touc e–nai Ëna apÏ ta basikà
shme–a thc s‘gqronhc Ëreunac gia to kl–ma (Campins et al, 2010).

Estiàzontac to endiafËron mac sthn perioq† thc Mesoge–ou, prËpei na epishmanje– Ïti
oi klimatikËc sunj†kec se aut†n, diamorf∏nontai apÏ th jËsh pou katËqei sth metabatik†
perioq† anàmesa sthn upotropik† z∏nh uyhl∏n piËsewn kai sthn epikrato‘sa dutik† ro†
twn mËswn gewgrafik∏n plat∏n (Trigo et al, 1999). Sunep∏c, h metablhtÏthta kai pollà
apÏ ta klimatikà qarakthristikà thc perioq†c aut†c sundËontai me th genik† kuklofor–a
thc mËshc kai an∏terhc tropÏsfairac (Reiter, 1975; Radinovich, 1987; Jacobeit, 1987).

H lekành thc Mesoge–ou e–nai gnwst† wc m–a perioq† Ïpou eunoe–tai o sqhmatismÏc
ufËsewn, en∏ suqnà ephreàzetai apÏ kàpoiec kino‘menec ufËseic pou sqhmat–zontai pànw
apÏ ton AtlantikÏ WkeanÏ † th Boreiodutik† Eur∏ph (Maheras et al, 2001). Paràllh-
la, oi oroseirËc pou peribàlloun th MesÏgeio Jàlassa kai oi jermokrasiakËc diaforËc
anàmesa sth jàlassa kai tic uperke–menec aËriec màzec odhgo‘n se mia arketà pol‘plokh
qronik† kai qwrik† katanom† aut∏n twn ufËsewn.

H ufesiak† drasthriÏthta Ëqei apÏ kairÏ anagnwriste– wc m–a sun†jhc metewrolo-
gik† katàstash pànw apÏ thn perioq† thc Mesoge–ou (Petterssen, 1956), en∏ megàlh
prospàjeia Ëqei pragmatopoihje–, Ïqi mÏno proc thn kate‘junsh entopismo‘ kai thc su-
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qnÏthtac thc ufesiak†c drasthriÏthtac, allà kai ston entopismÏ twn perioq∏n thc Me-
soge–ou, me mia pio uyhl† suqnÏthta sthn kuklogenetik† drasthriÏthta (Reiter, 1975;
Radinovic, 1987).

Màlista, klimatologikËc melËtec pou epikentr∏nontai sthn ufesiak† drasthriÏthta
thc MesÏgeiou Ëdeixan Ïti h kuklogËnesh lambànei q∏ra se protim∏menec perioqËc, Ïpwc
h Ibhrik† QersÏnhsoc, o kÏlpoc thc GËnobac, h Anatolik† Saqàra kai h jàlassa thc
Alger–ac sto dutikÏ tm†ma, h K‘proc, to BoreioanatolikÏ tm†ma thc Ma‘rhc jàlassac,
to anatolikÏ Aiga–o allà kai h perioq† thc NÏtiac Ital–ac, emfan–zontac àllec megal‘te-
rh kai àllec mikrÏterh suqnÏthta (Alpert et al, 1990; Trigo et al, 1999; Flocas et al,
2001; Maheras et al, 2001; Maheras et al, 2002; Campins et al, 2010).

Ep–shc, s‘mfwna me arketËc klimatologikËc melËtec, Ïpwc autËc twn Flocas et al.
(2001) kai Maheras et al. (2001; 2002), prok‘ptei Ïti pËra apÏ tic metabolËc sth su-
qnÏthta thc kuklogenetik†c drasthriÏthtac twn k‘riwn kËntrwn thc Dutik†c, Kentrik†c
kai Anatolik†c Mesoge–ou kaj’ Ïlh th diàrkeia tou Ëtouc, diafËroun kai ta qarakthristi-
kà twn ufËsewn apÏ th m–a perioq† sthn àllh, en∏ parousiàzoun ant–stoiqa kai epoqik†
diak‘mansh.

SkopÏc thc paro‘sac diplwmatik†c ergas–ac e–nai o entopismÏc kai h melËth twn u-
fËsewn pou dhmiourgo‘ntai katà to pr∏to qronikÏ touc b†ma tÏso se olÏklhrh thn
perioq† melËthc allà kai xeqwristà se kàje upoperioq† pou or–sthke (Dutik†, Kentri-
k† kai Anatolik† MesÏgeioc), me th qr†sh antikeimenik†c mejodolog–ac an–qneushc tou
fainomËnou. Pio sugkekrimËna, h ergas–a Ëqei wc prwtarqikÏ skopÏ: a) thn anàptuxh
miac antikeimenik†c klimatologik†c melËthc, pou ja perilambànei th qwrik† kai qronik†
katanom† twn ufËsewn pou dhmiourgo‘ntai mËsa stic exetazÏmenec perioqËc kaj' Ïlh thn
diàrkeia melËthc; b) th diere‘nhsh thc katanom†c twn kuriÏterwn dunamik∏n paramËtrwn
twn ufËsewn, exetàzontac pio sugkekrimËna tic akÏloujec paramËtrouc: elàqisth p–esh,
mËgisth laplasian† thc p–eshc, mËgisto bàjoc kai akt–na, kaj∏c kai touc mËgistouc kano-
nikopoihmËnouc rujmo‘c pt∏shc thc p–eshc ∏ste na brejo‘n pijanËc peript∏seic isqur†c
kuklogËneshc; g)Me thn paràllhlh s‘gkrish kai thn exagwg† poiotik∏n sumperasmàtwn
sqetikà me touc mhqanismo‘c pou sunergo‘n kai diamorf∏noun to diaforetikÏ qarakt†ra
tou fainomËnou thc kuklogËneshc se kajem–a apÏ tic treic autËc upoperioqËc melËthc.
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2 JewrhtikÏ UpÏbajro

2.1 Genikà gia tic ufËseic

Me to qarakthrismÏ exwtropik† ‘fesh † alli∏c ‘fesh † barometrikÏ qamhlÏ, or–zetai
to s‘sthma to opo–o sthn epifàneia tou edàfouc emfan–zei timËc atmosfairik†c p–eshc mi-
krÏterec apÏ autËc pou parousiàzei h g‘rw perioq†. MerikËc basikËc Ënnoiec pou aforo‘n
tic ufËseic e–nai to shme–o gËneshc (kuklogËnesh), to shme–o diàlushc (kuklodiàlush), h
troqià kai to kËntro thc ‘feshc.

Pio sugkekrimËna, me ton Ïro kuklogËnesh or–zetai h dhmiourg–a kai h ekd†lwsh ku-
klwnik†c kuklofor–ac sthn atmÏsfaira allà kai h en–sqush miac †dh proÙpàrqousac,
h opo–a sun†jwc sunode‘etai apÏ apÏtomh me–wsh thc atmosfairik†c p–eshc (Huschke,
1959), en∏ ant–stoiqa wc kuklodiàlush qarakthr–zetai h teleuta–a emfànish thc ‘feshc.
H kuklogËnesh sumba–nei se mia eure–a qwrik† kai qronik† kl–maka, pou perilambànei m†kh
k‘matoc 1000-1500km (Reed, 1979) mËqri kai 4000 km (Thorncroft and Hoskins, 1990).
H troqià (path) thc ‘feshc upodhl∏nei thn kate‘junsh sthn opo–a kine–tai to kËntro thc
‘feshc kai aforà tic diadoqikËc jËseic apÏ tic opo–ec Ëqei peràsei autÏ.

Gia th dhmiourg–a enÏc organwmËnou barometriko‘ qamhlo‘ apaite–tai h ‘parxh Ënto-
nhc anàmixhc jerm∏n kai yuqr∏n aer–wn maz∏n se eure–a kl–maka, h opo–a Ïmwc sqet–zetai
àmesa me thn upost†rixh aut†c sthn an∏terh tropÏsfaira, dhlad† thn ‘parxh aul∏na.
Màlista, s‘mfwna me th jewr–a tou Sutcliffe (1947), oi apara–thtec sunj†kec gia th dh-
miourg–a kuklogËneshc apotelo‘n to mËtro thc baroklinikÏthtac kai h tim† thc bajm–dac
tou strobilismo‘ katà th die‘junsh tou jermiko‘ anËmou, en∏ ait–a pt∏shc thc atmosfai-
rik†c p–eshc sthn epifàneia apotelo‘n oi apokl–nontec ànemoi, pou parathro‘ntai sthn
notioanatolik† perioq† tou aul∏na. Aut† h apÏklish leitourge– san antl–a aËra apÏ thn
epifàneia proc ta an∏tera str∏mata, prokal∏ntac Ëtsi kai thn elàttwsh thc p–eshc kai
sthn epifàneia.

Sta mËsa gewgrafikà plàth, oi ufËseic kino‘ntai sun†jwc apÏ th D‘sh proc thn
Anatol†, me akt–na h opo–a mpore– na xeperàsei ta 500 km (Govorushko, 2012), kai me
tic taq‘thtec twn kËntrwn touc na kuma–nontai apÏ 30 km/h Ëwc kai 50 km/h per–pou
(Govorushko, 2012), en∏ h taq‘thtà touc e–nai diaforetik† Ïqi mÏno apÏ ‘fesh se ‘fesh
allà kai sthn –dia akÏmh ‘fesh (Flocas, 1992). Me diàrkeia apÏ l–gec hmËrec mËqri kai
pànw apÏ m–a ebdomàda, stouc upotropiko‘c kukl∏nec tou bÏreiou hmisfair–ou h kuklo-
for–a tou aËra Ëqei forà ant–strofh apÏ aut† twn deikt∏n tou rologio‘, se ant–jesh
me auto‘c tou not–ou hmisfair–ou. Kontà sthn epifàneia tou edàfouc (lÏgw trib†c), o
ànemoc tËmnei tic isobare–c me mikr† gwn–a sugkl–nontac proc to kËntro to opo–o odh-
ge– sth dhmiourg–a nef∏n ta opo–a suqnà katal†goun se katakr†mnish (Jansa et al,
2000). Katà thn exËlixh thc ‘feshc oi barobajm–dec -dhlad† h diaforà thc p–eshc se
dedomËnh apÏstash- megal∏noun, diadikas–a pou qarakthr–zetai wc bàjunsh thc ‘feshc
(deepening). O mËsoc qrÏnoc bàjunshc twn ufËsewn aut∏n kuma–netai metax‘ 12 h kai
48 h (Farrell, 1989), en∏ o Sanders (1986) kajÏrise to qrÏno autÏ se 24 h me 36 h gia
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tic ufËseic pou parousiàzoun taqe–a bàjunsh.

2.1.1 Jewr–ec kuklogenËsewn kai mhqanismÏc dhmiourg–ac aut∏n sta
mËsa gewgrafikà plàth

ApÏ tic arqËc tou ai∏na Ëqoun diatupwje– jewr–ec pou epiqeiro‘n na ermhne‘soun to ba-
sikÏ mhqanismÏ pou prokale– thn ekd†lwsh kai bàjunsh twn kuklwnik∏n diataraq∏n sta
mËsa gewgrafikà plàth. Arqikà h kuklogËnesh exetàsthke me bàsh th jewr–a tou poli-
ko‘ met∏pou, pou diatup∏jhke apÏ ton J.Bjerkness (1919) kai tropopoi†jhke argÏtera
apÏ touc J.Bjerkness kai H.Solberg (1921, 1922). Parathr∏ntac thn ‘parxh dunamik†c
astàjeiac sthn epifàneia tou poliko‘ met∏pou kai apodeikn‘ontac me dedomËna epifa-
neiak∏n stajm∏n Ïti oi ufËseic sundËontai àmesa me thn epifàneia aut†, o Bjerkness
antimet∏pise thn kuklogËnesh wc prÏblhma kumatiko‘ sqhmatismo‘.

S‘mfwna loipÏn me th jewr–a thc Norbhgik†c Sqol†c, h ‘fesh dhmiourge–tai wc Ënac
astaj†c kumatismÏc katà m†koc miac metwpik†c epifàneiac pou prok‘ptei lÏgw thc jer-
mokrasiak†c diaforàc metax‘ d‘o aËriwn maz∏n. Sthn perioq† aut∏n twn diataraq∏n kai
kur–wc sthn koruf† twn kumàtwn h p–esh sthn epifàneia upoqwre– kai emfan–zetai Ëtsi
Ëna barometrikÏ qamhlÏ. To qamhlÏ autÏ, pou e–nai to pr∏to stàdio thc dhmiourg–ac thc
‘feshc, baja–nei, dhmiourg∏ntac Ëtsi mia kalà organwmËnh ‘fesh, Ïtan oi atmosfairikËc
sunj†kec e–nai eunokËc kaj' ‘yoc. H ‘fesh suneq∏c exel–ssetai, kaj∏c to yuqrÏ mËtwpo
kine–tai taq‘tera apÏ to jermÏ, en∏ sth fàsh thc s‘sfigxhc o jermÏc tomËac Ëqei perio-
riste– kai h ‘fesh metatrËpetai se yuqrÏ strÏbilo mËqri na dialuje–. Wc apotËlesma, sto
kËntro thc ‘feshc, Ïtan pia aut† ftànei sto stàdio thc diàlushc, h dunamik† enËrgeia
mei∏netai me tautÏqronh a‘xhsh thc kinhtik†c enËrgeiac tou kuklwniko‘ sust†matoc. 'O-
tan plËon h ‘fesh susfiqje– pl†rwc, diakÏptetai h anàptux† thc, lÏgw thc apous–ac thc
diajËsimhc dunamik†c enËrgeiac sto eswterikÏ thc exait–ac thc exasjËnhshc twn jermo-
krasiak∏n antijËsewn twn duo aer–wn maz∏n.

An kai h jewr–a aut† den †tan ikanopoihtik† gia na perigràyei kàje diataraq† sta
mËsa gewgrafikà plàth me Ënan aplÏ kumatismÏ, o opo–oc dhmiourge–tai apÏ thn astàjeia
thc epifàneiac tou poliko‘ met∏pou, wstÏso h genik† idËa thc antimet∏pishc twn diatara-
q∏n wc kumatism∏n apode–qjhke epoikodomhtik† sta epÏmena qrÏnia. Màlista, apÏ tÏte
pou oi Charney (1947) kai Eady (1949) dhmos–eusan ta pr∏ta jewrhtikà baroklinikà
montËla, h jewr–a thc baroklinik†c astàjeiac jewre–tai Ïti apotele– th basik† diadikas–a
kuklogËneshc. H jewr–a aut† anafËretai sth dunamik† astàjeia, h opo–a prok‘ptei apÏ
th baroklinikÏthta enÏc zwniko‘ re‘matoc pou diataràssetai apÏ egkàrsiec diataraqËc
mikro‘ plàtouc. H kinhtik† enËrgeia thc diataraq†c proËrqetai apÏ th diajËsimh dunamik†
enËrgeia tou zwniko‘ re‘matoc (Palmen and Newton, 1969; Dutton, 1976).

Kaj∏c ta montËla twn Charney kai Eady prok‘ptoun apÏ th grammikopo–hsh twn
sqetik∏n exis∏sewn, me th bo†jeia thc mejÏdou thc grammik†c diataraq†c, h sqetik†
jewr–a anafËretai wc jewr–a thc grammik†c baroklinik†c astàjeiac. WstÏso, prÏsfata
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h jewr–a aut† Ëqei exetaste– kai epektaje– kai se poluplokÏterec roËc (Farrell, 1985;
V aldes and Hoskins,1988; Lin, 1989) kaj∏c kai se mh grammikÏ peribàllon (Simmons
and Hoskins, 1978).

2.1.2 T‘poi kuklogenËsewn

Me bàsh tic parapànw jewr–ec, stic opo–ec sthr–zetai o mhqanismÏc dhmiourg–ac twn
kuklogenËsewn, akolouje– o diaqwrismÏc touc se d‘o t‘pouc, oi opo–ec parathr†jhkan
arqikà apÏ touc Petterssen and Smebye (1971) kai Ëpeita apÏ ton Cohen (1996). AutËc
e–nai:

• H kuklogËnesh t‘pou A, h opo–a xekinà apÏ ta kat∏tera str∏mata, sthn pe-
rioq† Ïpou parathre–tai mËgisth baroklinikÏthta qwr–c na shmei∏netai shmantik†
metaforà strobilismo‘. Se aut† thn per–ptwsh kuklogËneshc arqikà den upàrqei
an∏teroc aul∏nac, allà anapt‘ssetai kaj∏c h ‘fesh sth mËsh stàjmh jàlassac
enisq‘etai lÏgw jermik†c metaforàc. H baroklinikÏthta exasjene– kaj∏c h ‘fesh
ftànei sth fàsh s‘sfixhc, me thn apÏstash metax‘ tou an∏terou aul∏na kai thc
epifaneiak†c ‘feshc na paramËnei ametàblhth, me apotËlesma thn a‘xhsh thc duna-
mik†c enËrgeiac kai th metatrop† aut†c se kinhtik†;

• H kuklogËnesh t‘pou B, h opo–a xekinà Ïtan Ënac proÙpàrqwn aul∏nac sthn
an∏terh atmÏsfaira kine–tai pànw apÏ perioq† jerm†c metaforàc sthn epifàneia,
Ïpou mpore– na upàrqei mËtwpo. Mprostà apÏ ton aul∏na shmei∏netai isqur† meta-
forà strobilismo‘. H apÏstash diaqwrismo‘ metax‘ tou an∏terou aul∏na kai thc
‘feshc elatt∏netai gr†gora kaj∏c h ‘fesh enisq‘etai, en∏ o àxonac pou en∏nei
ta kËntra twn duo susthmàtwn te–nei na g–nei katakÏrufoc. H metaforà strobi-
lismo‘ exasjene– kaj∏c to s‘sthma ftànei sto stàdio mËgisthc anàptuxhc kai h
baroklinikÏthta, pou e–nai arqikà mikr†, enisq‘etai sta epÏmena stàdia anàptuxhc
thc ‘feshc. TËloc, h kinhtik† enËrgeia auxànei lÏgw thc sumbol†c tou aeroqeimàr-
rou sta an∏tera str∏mata.

ArgÏtera up†rxe h epikràthsh allà kai h apodoq† thc àpoyhc Ïti Ïlec oi exwtropikËc
ufËseic e–nai t‘pou B.

2.2 UfËseic sth MesÏgeio

H perioq† thc Mesoge–ou Ëqei apodeiqje– Ïti apotele– Ëna apÏ ta k‘ria shme–a kuklogËne-
shc ston plan†th (Pettersen, 1956; Radinovic, 1987; Wernli and Schwierz, 2006).
BasikÏc suntelest†c proc aut† thn kate‘junsh e–nai h idiÏmorfh gewgraf–a thc lekànhc
thc Mesoge–ou me tic Ëntonec oroseirËc kai touc sqetikà steno‘c kÏlpouc. Pio sugkekri-
mËna, h MesÏgeioc apotele– mia sqedÏn kleist† jàlassa, h opo–a peribàlletai olÏgura
apÏ oreinà sugkrot†mata, me exa–resh thn perioq† katà m†koc thc Boreioafrikanik†c
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akt†c sta anatolikà thc Tunhs–ac. Oi 'Alpeic, ta Purhna–a kaj∏c kai ta Ïrh thc Balka-
nik†c sqhmat–zoun mia sqedÏn enia–a orein† alus–da me periorismËnh Ëktash apÏ to Borrà
proc to NÏto.

H jËsh thc Mesoge–ou jewre–tai metabatik† anàmesa sthn upotropik† z∏nh kai th
z∏nh twn mËswn gewgrafik∏n plat∏n. Gewgrafikà, mpore– na diaireje– se treic mikrÏterec
perioqËc (Sq†ma 2.1): th Dutik† MesÏgeio, pou ekte–netai apÏ ta stenà tou Gibraltàr
mËqri kai th n†so Korsik† (l=10�W -10�E), thn Kentrik† MesÏgeio, pou perilambànei
thn Turrhnik† kai thn Adriatik† Jàlassa (l=10�E-20�E), kai thn Anatolik† MesÏgeio,
h opo–a ekte–netai mËqri th Sur–a kai perilambànei th Ma‘rh Jàlassa (l=20�E-38�E). H
gewgrafik† aut† dia–resh qarakthr–zetai apara–thth gia thn melËth tou fainomËnou thc
kuklogËneshc (HMSO, 1962), kànontac faner† th diaforopo–hsh twn qarakthristik∏n
thc anàloga me th jËsh ekd†lws†c thc.

Sq†ma 2.1: GewgrafikÏc qàrthc thc Mesoge–ou, ston opo–o apotup∏netai o diaqwri-
smÏc thc perioq†c aut†c se DutikÏ, KentrikÏ kai AnatolikÏ tm†ma.

ApÏ th mËqri s†mera metewrologik† Ëreuna, h kuklogËnesh sth MesÏgeio fa–netai na
e–nai Ëna fainÏmeno me megàlh suqnÏthta, mikr† sqetikà kl–maka kai Ëktash, pou kur–wc
emfan–zetai katà thn yuqr† per–odo tou Ëtouc (Petterssen, 1956; Radinovic, 1965b;
1987). Màlista oi ereunhtËc Urbani (1956) kai Radinovic (1987) parat†rhsan Ïti oi
ufËseic sth MesÏgeio genikà dhmiourgo‘ntai gr†gora kai exasjeno‘n sthn pleionÏthtà
touc se diàsthma 1 Ëwc 2 hmer∏n. Wc sust†mata pou sugkatalËgontai sthn uposunoptik†
kl–maka, oi Mesogeiako– kukl∏nec, den diajËtoun mËtwpa en∏ Ëqoun m–a tupik† orizÏntia
kl–maka per– ta 300km (Trigo et al, 1999; Miglietta et al, 2013).

WstÏso, parÏlo pou oi melËtec twn ufËsewn sth MesÏgeio parousiàzoun arketà en-
diafËronta stoiqe–a, apokal‘ptontac paràllhla qarakthristikà thc kuklogËneshc sthn
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perioq† aut†, prËpei na shmeiwje– Ïti oi melËtec autËc den anafËrontai sth –dia qronik†
per–odo en∏ sun†jwc exetàzoun memonwmËnec peript∏seic qwr–c na kal‘ptoun olÏklhrh
th MesÏgeio. EpiplËon, o algÏrijmoc pou qrhsimopoi†jhke, to e–doc twn dedomËnwn ka-
j∏c kai to krit†rio epilog†c twn ufËsewn e–nai diaforetikà.

2.3 Qwrik† kai qronik† katanom† thc kuklogËneshc sth
MesÏgeio

Me dedomËnh thn allhlep–drash metax‘ thc Mesoge–ou kai twn parake–menwn perioq∏n,
Ïpou kai parathro‘ntai ta k‘ria mËgista kuklwnik†c drasthriÏthtac sto BÏreio Hmisfa–-
rio, Ïpwc h perioq† tou Atlantiko‘ † thc Boreiodutik†c Eur∏phc, upodeikn‘etai Ïti ta
barometrikà qamhlà thc Mesoge–ou ja Ëprepe katà k‘rio lÏgo na apotelo‘n kumatikËc
ufËseic, oi opo–ec akoloujo‘n to baroklinikÏ montËlo anàptuxhc kai oi opo–ec dhmiourgo‘-
ntai ektÏc thc perioq†c eisbàllontac se aut†n upokino‘menec apÏ thn genik† kuklofor–a
thc atmÏsfairac (Sutcliffe, 1960b).

ParÏlo Ïmwc pou oi kuklogenËseic sth MesÏgeio e–nai mikrÏterhc kl–makac se sqËsh
me ta ant–stoiqa qamhlà twn mËswn gewgrafik∏n plat∏n kai h emfànis† touc rujm–zetai
se megàlo bajmÏ apÏ thn ‘parxh orograf–ac, me apotËlesma na emfan–zontai suqnà san
orografikà qamhlà se up†nemec perioqËc, kur–wc twn bÏreiwn baroklinik∏n tmhmàtwn au-
t†c (T ibaldi et al, 1980; Trigo et al, 1999; Lionello et al, 2006), h anàptux† touc se
orismËnec peript∏seic e–nai taqe–a me apotËlesma na emfan–zontai isqurËc bajm–dec p–eshc
se apostàseic 150-300 km apÏ to kËntro tou qamhlo‘ kai se qronikà diast†mata thc
tàxhc twn 12-18 h. Màlista, h mËqri t∏ra statistik† epexergas–a twn qwrik∏n kai qro-
nik∏n katanom∏n thc kuklogËneshc sth MesÏgeio Ëqei apode–xei Ïti apotele– m–a apÏ tic
kuriÏterec deutere‘ousec perioqËc kuklogËneshc sto BÏreio Hmisfa–rio (Palmen and
Newton, 1969).

S‘mfwna me to H.M.S.O. (1962), oi ufËseic sth MesÏgeio mporo‘n na diakrijo‘n
anàloga me thn perioq† dhmiourg–ac touc se ufËseic: a) thc Dutik†c Mesoge–ou, b) thc
Kentrik†c kai Anatolik†c Mesoge–ou kai g) SaqarianËc. Kaj∏c den e–nai emfanËc, na
shmeiwje– Ïti oi teleuta–ec sqhmat–zontai sthn perioq† nÏtia thc oroseiràc tou 'Atlanta.

'Eqontac loipÏn qwr–sei th MesÏgeio se DutikÏ, KentrikÏ kai AnatolikÏ tm†ma
(sq†ma 2.1) emfan–zontai ousi∏deic diaforopoi†seic sta poiotikà qarakthristikà thc ku-
klogËneshc se kajemià apÏ tic parapànw perioqËc, se sqËsh me ta upÏloipa tm†mata,
anadeikn‘ontac touc diaforetiko‘c mhqanismo‘c pou lambànoun q∏ra se kajemià apÏ au-
tËc (Sutcliffe, 1960b; Karein, 1979; Radinovic, 1987; Alpert et al, 1990a; Shay�El
and Alpert, 1991).

Parakàtw parousiàzontai ta k‘ria kËntra kuklogenetik†c drasthriÏthtac, se kàje m–a
upoperioq† pou proanafËrjhke, kaj∏c kai oi k‘rioi lÏgoi pou odhgo‘n se aut†. Màlista,
me bàsh thn melËth twn Trigo et al (1999), Ënac arijmÏc sugkekrimËnwn perioq∏n, pou

23



qarakthr–zontai apÏ uyhlËc suqnÏthtec emfànishc kuklogenetik∏n epeisod–wn, parousi-
àzoun isqur† susqËtish me thn topograf–a thc Mesoge–ou (sq†ma 2.2).

Sq†ma 2.2: H lekành thc Mesoge–ou. Me ta trapËzia dhl∏nontai oi perioqËc Ëntonhc
kuklogËneshc kai me tic diabajm–seic tou gkri h topograf–a (Trigo et al, 2002).

Arqikà, h kuklogËnesh sth Dutik† MesÏgeio, h opo–a exartàtai katà k‘rio lÏgo apÏ
th die‘junsh allà kai thn Ëntash thc ro†c, fa–netai na estiàzetai se treic perioqËc: a)
Thn perioq† tou kÏlpou thc GËnobac, Ïpou h kuklogËnesh purodote–tai kur–wc apÏ thn
ep–drash twn 'Alpewn (Buzzi and T ibaldi, 1978; Hortal et al, 1985; Prezerakos, 1985;
Prezerakos, 1990; Prezerakos et al, 1990) apotel∏ntac m–a apÏ tic k‘riec kuklogene-
tikËc perioqËc olÏklhrhc thc Mesoge–ou maz– me tic perioqËc tou kÏlpou tou LËonta kai
twn Balear–dwn n†swn, kaj∏c oi ufËseic pou dhmiourgo‘ntai sthn perioq† thc Katalo-
n–ac kai twn Balear–dwn se arketËc peript∏seic metà apÏ Ëna s‘ntomo diàsthma apÏ th
gËnesh touc pa‘oun na e–nai xeqwristà qamhlà kai kino‘mena proc thn perioq† tou kÏlpou
thc GËnobac sugqwne‘ontai me pijanà proÙpàrqonta qamhlà thc perioq†c aut†c kai meta-
trËpontai se qamhlà tou kÏlpou thc GËnobac, entassÏmena sth sunolik† kuklogenetik†
drasthriÏthta twn up†nemwn perioq∏n twn 'Alpewn (Jansa and Ramis, 1982); b) Thn
perioq† thc BÏreiac Afrik†c, Ïpou oi SaqarianËc ufËseic arq–zoun na eunoo‘ntai katà
th diàrkeia thc ànoixhc Ïtan h meshmbrin† jermobajm–da ente–netai pànw apÏ tic aktËc
thc perioq†c aut†c (HMSO, 1962). Màlista to mËgisto sthn perioq† thc Boreiodutik†c
Afrik†c g–netai oratÏ kaj’ Ïlh th diàrkeia tou qrÏnou lambànontac tic megal‘terec timËc
tou katà th diàrkeia twn mhn∏n MaÚou kai Ioun–ou, kai g) Thn Ibhrik† qersÏnhso, kaj∏c
proc to tËloc thc ànoixhc kai kaj’ Ïlh th diàrkeia tou kalokairio‘, h sqetikà jermÏterh
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xhrà kai h jermokrasiak† ant–jesh metax‘ xhràc-jàlassac eunoe– to sqhmatismÏ jermi-
k∏n qamhl∏n sthn perioq† aut†. Pio sugkekrimËna, emfan–zetai dom† me treic pur†nec
(mËgista) katà thn per–odo Ioun–ou-Augo‘stou stic anatolikËc kai dutikËc aktËc thc I-
span–ac allà kai thn Kentrik† Ispan–a.

Oi ufËseic sthn perioq† thc Dutik†c Mesoge–ou sqhmat–zontai qàrh sthn k–nhsh yu-
qr∏n aËriwn maz∏n tou Atlantiko‘ oi opo–ec eisËrqontai sth MesÏgeio mËsw tou Biska-
ko‘ kÏlpou, euno∏ntac th gËnesh ufËsewn stic Balear–dec kai ton kÏlpo tou LËonta,
me thn ep–drash thc orograf–ac sthn Ibhrik† qersÏnhso kai ta Purhna–a Ïrh na pa–zoun
spouda–o rÏlo se shmantikÏ arijmÏ peript∏sewn. Màlista, Ëna akÏmh apÏ ta prosdiori-
stikà stoiqe–a thc kuklogËneshc sthn perioq† aut† apotele– to gegonÏc Ïti aËriec màzec
tri∏n diaforetik∏n t‘pwn sunant∏ntai kai allhlepidro‘n bohj∏ntac sthn exËlixh thc
kuklogËneshc: PolikËc aËriec màzec sta boreiodutikà tm†mata thc Dutik†c Mesoge–ou,
jermËc aËriec màzec afrikanik†c proËleushc oi opo–ec metafËrontai bÏreia apÏ touc dh-
miourgo‘menouc nÏtiouc anËmouc kai oi MesogeiakËc aËriec màzec oi opo–ec br–skontai sth
jalàssia perioq† BÏreia twn Afrikanik∏n akt∏n.

Thn –dia stigm†, h kuklogËnesh sthn Kentrik† MesÏgeio fa–netai na estiàzetai se
d‘o perioqËc: a) Thn perioq† thc NÏtiac Ital–ac, kai b) Thn Adriatik†, apotel∏ntac
k‘riec phgËc kuklogenetik†c drasthriÏthtac tÏso katà th diàrkeia tou qeim∏na kai thc
ànoixhc Ïso kai tou fjinop∏rou. Oi ufËseic stic d‘o parapànw perioqËc sqhmat–zontai
me megal‘terh suqnÏthta san apotËlesma thc k–nhshc baroklinik∏n ufËsewn oi opo–ec
proËrqontai apÏ thn perioq† tou BÏreiou Atlantiko‘ † thc Boreiodutik†c Eur∏phc.

ProsdioristikÏ paràgonta gia thn tropopo–hsh twn metwpik∏n drasthriot†twn twn
qamhl∏n, pou dhmiourgo‘ntai sthn perioq† thc Kentrik†c Mesoge–ou, apotele– h ep–drash
twn 'Alpewn † twn Purhna–wn OrËwn kaj∏c proskro‘oun stouc oreino‘c auto‘c Ïgkouc
me trÏpo tËtoio ∏ste na dhmiourge–tai deutere‘ousa up†nemh kuklogËnesh (HMSO,
1962), en∏ shmantikÏ paràgonta gia thn peraitËrw bàjunsh tËtoiwn qamhl∏n apotelo‘n
h Ëntash tou bore–ou re‘matoc kaj’ ‘yoc kai h jermokrasiak† diaforà anàmesa ston yu-
qrÏ aËra pou eisbàllei sth MesÏgeio apÏ ta bÏreia kai th jerm† jàlassa thc Mesoge–ou.

Paràllhla, wc proc th morf† thc kuklogenetik†c drasthriÏthtac sthn Anatolik†
MesÏgeio, ta mËgista fa–netai na e–nai katanemhmËna metax‘ tri∏n k‘riwn perioq∏n: a)
To Aiga–o PËlagoc, to opo–o apotele– m–a apÏ tic k‘riec phgËc kuklogenetik†c drasth-
riÏthtac tÏso katà th diàrkeia tou qeim∏na allà kai thc ànoixhc. H kuklogËnesh sthn
perioq† aut†, an kai Ëqei upoektimhje– se progenËsterec melËtec pou aforo‘san thn ku-
klogËnesh sth MesÏgeio (p.q. Alpert et al, 1990a), apotele– Ënan apÏ touc shmantiko‘c
suntelestËc pou sunjËtoun ta qarakthristikà thc kuklogenetik†c drasthriÏthtac sthn
perioq† thc Mesoge–ou (Flocas and Karacostas, 1996), en∏ ephreàzetai tÏso apÏ thn
oroseirà twn 'Alpewn Ïso kai apÏ tic DeinarikËc 'Alpeic sthn Adriatik†; b) Thn Boreioa-
natolik† perioq† thc Ma‘rhc Jàlassac, sthn opo–a mËgisto kuklogËneshc parousiàzetai
kaj’ Ïlh th diàrkeia tou Ëtouc me tic megal‘terec timËc na parathro‘ntai katà thn diàrkeia
twn mhn∏n Ioul–ou Ëwc kai Oktwbr–ou Ïpou katà mËso Ïro anamËnetai Ëna kuklogenetikÏ
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epeisÏdio anà ebdomàda; kai g) Thn perioq† thc K‘prou (Xoplaki, 2002; Xoplaki et al,
2003), Ïpou mËgista kuklogenetik†c drasthriÏthtac parousiàzontai entonÏtera katà th
diàrkeia twn mhn∏n Ioul–ou Ëwc kai Oktwbr–ou.

Oi ufËseic autËc mporo‘n na sqhmatisto‘n Ïtan Ënac ektetamËnoc antikukl∏nac, me
to kËntro tou sthn perioq† thc Anatolik†c Eur∏phc-Rws–ac kai sunodeuÏmenoc apÏ h-
peirwtikËc polikËc † kai arktikËc aËriec màzec, epekte–netai nÏtia proc thn perioq† thc
Anatolik†c Mesoge–ou. Kaj∏c oi aËriec autËc màzec sunanto‘n tic proÙpàrqousec jer-
mÏterec aËriec màzec pànw apÏ th MesÏgeio h baroklinikÏthta pou dhmiourge–tai sta
qamhlà str∏mata eunoe– ant–stoiqa th dhmiourg–a epifaneiak∏n ufËsewn. Paràllhla,
peript∏seic qamhl∏n pou proËrqontai apÏ thn perioq† tou Atlantiko‘ kai eisbàlloun
sth MesÏgeio apÏ to stenÏ tou Gibraltàr sun†jwc enisq‘ontai mËsa sth MesÏgeio.

Sq†ma 2.3: MËsoc arijmÏc kuklogenetik∏n epeisod–wn anà perioq† 2.25� ⇥ 2.25� gew-
grafiko‘ plàtouc-m†kouc gia (a) to kaloka–ri, (b) fjinÏpwro, (c) qeim∏na kai (d) ànoixh,
gia thn qronik† per–odo melËthc 1957-2002. Diast†mata isoplhj∏n: 2.5, 5, 10, 20 kai 40
kuklwnikà kËntra anà epoq† (Campins et al, 2011).

G–netai fanerÏ loipÏn to gegonÏc Ïti h gËnnhsh twn ufËsewn parousiàzei epoqiakËc
diakumànseic tÏso wc proc tic perioqËc sqhmatismo‘ Ïso kai proc th Ëntash allà kai th
suqnÏthtà touc. 'Etsi, katà th qeimerin† per–odo, ta basikà a–tia kuklogËneshc e–nai h
eisq∏rhsh yuqr∏n eisbol∏n kai aul∏nwn, dierqÏmenwn apÏ th BÏreia Eur∏ph kai ton
AtlantikÏ WkeanÏ proc thn eur‘terh perioq† thc Mesoge–ou, allà kai h topograf–a se
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sunduasmÏ me th baroklinikÏthta sta kat∏tera str∏mata thc atmÏsfairac thc Mesoge–-
ou. ApÏ thn àllh, thn earin† kai jerin† per–odo, kajoristikÏ paràgonta dhmiourg–ac
kuklogenetik∏n epeisod–wn apotelo‘n oi anodikËc kin†seic pou prokalo‘ntai apÏ h jËr-
mansh thc qersa–ac epifàneiac. To kaloka–ri, h isqur† meshmbrin† jermobajm–da eunoe–
tic SaqarianËc ufËseic oi opo–ec sqhmat–zontai kur–wc stic plagiËc tou 'Atlanta, proka-
l∏ntac isquro‘c anËmouc kai ammoj‘ellec sth MesÏgeio (Alpert and Ziv, 1989).
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Sq†ma 2.4: ArijmÏc kuklogenetik∏n epeisod–wn anà perioq† 2.25�⇥2.25� gewgrafiko-
‘ plàtouc-m†kouc, gia kàje m†na tou Ëtouc, katà th qronik† per–odo melËthc 1979-1996
(Trigo et al, 1999).

2.4 Paràgontec pou kajor–zoun thn kuklogenetik† dra-
sthriÏthta sth MesÏgeio

Me bàsh ta parapànw, oi kuriÏteroi paràgontec pou epidro‘n sth diamÏrfwsh kai ton
prosdiorismÏ twn qarakthristik∏n thc kuklogËneshc sth MesÏgeio, kai anal‘ontai e-
ktenËstera sth sunËqeia, e–nai:

2.4.1 H ep–drash twn an∏terwn strwmàtwn

H ep–drash thc an∏terhc tropÏsfairac sth diadikas–a thc kuklogËneshc, kai idia–tera h
dunamik† sumbol† tou aeroqe–marrou kai thc ant–stoiqhc anad–plwshc thc tropÏpaushc,
Ëqei apotelËsei to ep–kentro tou endiafËrontoc gia arketËc melËtec. Màlista, melËtec
Ïpwc autËc twn Karein (1979) kai Prezerakos (1976), Ëqoun de–xei thn kajoristik†
ep–drash twn diergasi∏n sthn an∏terh tropÏsfaira gia thn epifaneiak† kuklogËnesh
sthn MesÏgeio, anafËrontac Ïti h auxhmËnh suqnÏthta emfànishc kuklogËneshc se me-
monwmËnec perioqËc thc Mesoge–ou mpore– na jewrhje– wc to apotËlesma twn diergasi∏n
twn anwtËrwn strwmàtwn (Ïpwc h prosËggish enÏc klàdou tou poliko‘ aeroqeimàrrou me
ton upotropikÏ aeroqe–marro † h metaforà jetiko‘ strobilismo‘ se perioq† proÙpàrqou-
sac baroklinik†c z∏nhc † epifaneiako‘ met∏pou), parà wc to apotËlesma thc ep–drashc
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thc orograf–ac pou peribàllei th MesÏgeio, ton–zontac Ïti h jetik† metaforà strobi-
lismo‘ mprostà apÏ ton an∏tero aul∏na e–nai idia–tera shmantik† gia thn kuklogËnesh
sthn epifàneia, qarakthr–zontàc thn wc kuklogËnesh t‘pou B (Petterssen and Smebye,
1971), idia–tera sto xek–nhmà thc.

Pio sugkekrimËna, o Karein (1979) prospàjhse na sundËsei thn kuklogËnesh me th
diËleush tou aeroqe–marrou, mËsw tri∏n peript∏sewn pou melËthse, diapist∏nontac Ïti
prin apÏ thn kuklogËnesh o polikÏc aeroqe–marroc sunduàzetai me ton upotropikÏ aeroqe-
–marro sthn Kentrik† kai Anatolik† MesÏgeio kaj∏c Ënac yuqrÏc aul∏nac epekte–netai
apÏ th BÏreia Eur∏ph mËqri th MesÏgeio. H peraitËrw exËlixh thc ‘feshc kai h epËktas†
thc se Ïlh thn tropÏsfaira fa–netai na sumba–noun Ïtan to nÏtio tm†ma tou aul∏na pànw
apÏ thn Kentrik† MesÏgeio kine–tai taq‘tera apÏ Ïti to boreiÏtero tm†ma thc sth NÏtia
Eur∏ph. Aut† h taq‘terh metak–nhsh tou aul∏na mpore– na ofe–letai, s‘mfwna me th
jewr–a anàptuxhc thc kuklogËneshc katà Sutcliffe, sth jetik† metaforà strobilismo‘
pou parathre–tai sta 500hPa kai stic an∏terec epifàneiec, mprostà apÏ to nÏtio tm†ma
tou aul∏na lÏgw thc z∏nhc twn isqur∏n an∏terwn anËmwn, katal†gontac sto sumpËra-
sma Ïti h kuklogËnesh prokale–tai apÏ to sunduasmÏ twn d‘o aeroqeimàrrwn allà kai
thn isqur† metaforà jetiko‘ strobilismo‘ sthn an∏terh tropÏsfaira (Karein, 1979).

O rÏloc tou aeroqeimàrrou kai genikÏtera twn diergasi∏n sthn an∏terh tropÏsfaira
sth MesÏgeio, Ëqei ep–shc melethje– se sqËsh me thn dhmiourg–a up†nemhc epifaneiak†c
kuklogËneshc san apotËlesma thc orograf–ac sth Dutik† kai thn Kentrik† MesÏgeio
(Reiter 1963; Danielsen 1973; Buzzi and Rizzi 1975; Buzzi and T ibaldi 1978).
SugkekrimËna, h emfànish enÏc klàdou tou poliko‘ aeroqeimàrrou sthn perioq† metax‘
twn 'Alpeiwn kai twn Purhna–wn OrËwn Ëqei apodeiqje– Ïti sqet–zetai me thn dhmiourg–a
epifaneiak†c kuklogËneshc sta bÏreia tm†mata thc Dutik†c-Kentrik†c Mesoge–ou. An o
aeroqe–marroc parousiàzei isqur† bÏreia sunist∏sa, tÏte suqnà parathre–tai to fainÏme-
no thc diàspashc auto‘ se duo tm†mata pànw apÏ thn Kentrik† MesÏgeio: O Ënac klàdoc
auto‘ strËfetai kuklwnikà bÏreia twn 'Alpeiwn kai parousiàzei anatolik† metatÏpish,
en∏ o de‘teroc metatop–zetai nÏtia proc th MesÏgeio. To fainÏmeno autÏ anal‘etai die-
xodikà sth melËth kuklogËneshc sta up†nema twn 'Alpewn twn Buzzi and T ibaldi (1978),
oi opo–oi parat†rhsan Ïti h oroseirà twn 'Alpeiwn mpore– na jewrhje– wc upe‘junh gia
thn ektrop† tou aeroqeimàrrou pou perigràfhke parapànw diamËsou thc paramÏrfwshc
tou ped–ou twn jermokrasi∏n pou eisàgetai sth mËsh kai kat∏terh tropÏsfaira sthn
eur‘terh perioq† thc oroseiràc.

Dunamik† diergas–a twn anwtËrwn strwmàtwn, h opo–a sundËetai me thn epifaneiak†
kuklogËnesh sth MesÏgeio kai ephreàzei th qwrik† katanom† aut†c en∏ paràllhla sun-
dËetai me th genik† kuklofor–a thc atmÏsfairac pànw apÏ ton eur‘tero EurwpakÏ q∏ro,
apotele– h ‘parxh empodismo‘ (blocking). Sth melËth twn Illarri et al. (1981) allà kai
se ant–stoiqh twn Prezerakos and F locas (1996), anal‘ontai peript∏seic kuklogËneshc
sth MesÏgeio stic opo–ec to epifaneiakÏ qamhlÏ organ∏netai san apotËlesma thc ep–dra-
shc sqedÏn stàsimwn † apokommËnwn qamhl∏n sthn an∏terh tropÏsfaira, pànw apÏ thn
perioq† thc Mesoge–ou, me th diadikas–a aut† na eunoe–tai apÏ to spàsimo thc dutik†c
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ro†c pànw apÏ thn perioq† tou Anatoliko‘ Atlantiko‘ kai thc Dutik†c Eur∏phc kai
thn metatrop† thc genik†c kuklofor–ac thc atmosfa–rac apÏ zwnik† se meshmbrin† ro†,
stoiqe–o to opo–o ex’ orismo‘ qarakthr–zei thn parous–a enÏc antikukl∏na t‘pou empodi-
smo‘ ston EurwpakÏ q∏ro, me sunËpeia th dunatÏthta metatÏpishc twn atmosfairik∏n
diataraq∏n sthn an∏terh tropÏsfaira, apÏ ta boreiÏtera proc ta notiÏtera gewgrafikà
plàth, epitrËpontac se autËc na mporo‘n na ephreàsoun thn perioq† thc Mesoge–ou kai na
dhmiourg†soun eunokËc sunj†kec gia epifaneiak† kuklogËnesh se aut†n (Prezerakos,
1978).

Oi Uccellini et al. (1984) prospàjhsan na diereun†soun th shmas–a thc allhlep–dra-
shc metax‘ tou pur†na tou aeroqe–marrou kai thc epifàneiac, tÏso prin Ïso kai katà
th diàrkeia thc kuklogËneshc. Ant–stoiqa, oi Wash et al. (1988) parat†rhsan Ïti h
bàjunsh enÏc epifaneiako‘ qamhlo‘ eunoo‘ntan katà thn prosËggish tou aeroqe–marrou
sthn perioq† thc kuklogËneshc, sthn per–ptwsh pou perno‘se akrib∏c pànw apÏ th jËsh
tou epifaneiako‘ qamhlo‘. Mia tËtoia jËsh tou aeroqe–marrou sunode‘ontan apÏ isqur†
jerm† metaforà sta qamhlà str∏mata pou sunËballe sthn taqe–a kuklogËnesh, Ïpwc kai
stic peript∏seic pou melet†jhkan apÏ touc Liou et al. (1990). EpiplËon, oi Gyakum and
Baker (1988) parat†rhsan Ïti to qamhlÏ sthn epifàneia emfan–zetai katà th die‘junsh
thc ro†c tou isquro‘ aul∏na kai tou aeroqe–marrou, sumpËrasma pou sumfwne– me touc
Uccellini et al. (1984).

ArgÏtera, oi Uccellini et al. (1985), upost†rixan Ïti h anad–plwsh thc tropÏpaushc
fa–netai na e–nai eunokÏc paràgontac prin thn kuklogËnesh, kàti pou e–qan diapist∏sei
kai oi Bosart and Lin (1984) kai Weng and Barcilon (1987). H diadikas–a aut† thc
anad–plwshc lambànei q∏ra mËsw tou mhqanismo‘ metaforàc stratosfairiko‘ aËra proc
th mËsh tropÏsfaira, katà m†koc tou àxona tou aeroqe–marrou (Reed 1955), en∏ qara-
kthr–zetai apÏ uyhlËc timËc tou dunamiko‘ strobilismo‘ sthn an∏terh tropÏsfaira. Oi
Boyle and Bosart (1983), tÏnisan thn tautÏqronh eisbol† tou stratosfairiko‘ aËra kai
thc kuklogËneshc sthn epifàneia. H anad–plwsh loipÏn thc tropÏpaushc se sunduasmÏ
me ton aeroqe–marro fa–netai Ïti sumbàlloun sthn kuklogËnesh kai Ïqi anexàrthta to Ëna
apÏ to àllo, kaj∏c br–skontai se àmesh sqËsh metax‘ touc. Ja prËpei Ïmwc na toniste–,
Ïti h sumbol† touc Ëqei epishmanje– gia sugkekrimËnec peript∏seic kai epomËnwc ta pa-
rapànw den mporo‘n na genikeuto‘n (Flocas et al, 2001).

To Sq†ma 2.5 anaparistà th dom† kaj’ ‘yoc miac kuklikà summetrik†c kuklwnik†c a-
nwmal–ac tou isentropiko‘ dunamiko‘ strobilismo‘ sthn an∏terh tropÏsfaira me bàsh th
melËth tou Thorpe (1985), h opo–a se sunduasmÏ me jerm† metaforà sta qamhlà str∏ma-
ta mpore– na odhg†sei se isqur† anàptuxh enÏc epifaneiako‘ qamhlo‘ me ton trÏpo pou
perigràfetai sth melËth twn Hoskins et al (1985) kai Thorpe (1985).
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Sq†ma 2.5: Sqhmatik† anaparàstash thc dhmiourg–ac epifaneiak†c kuklogËneshc katà
thn àfixh miac kentrik†c anwmal–ac tou dunamiko‘ strobilismo‘, pànw apÏ mia perioq†
proÙpàrqousac baroklinikÏthtac, sta kat∏tera str∏mata (Hoskins et al, 1985).

H jetik† aut† anwmal–a tou isentropiko‘ dunamiko‘ strobilismo‘ kontà sthn tro-
pÏpaush se sunduasmÏ me th jerm† metaforà sthn kat∏terh atmÏsfaira Ëqei wc apotËle-
sma th dhmiourg–a m–ac jerm†c anwmal–ac mprostà apÏ thn anwmal–a tou isentropiko‘
dunamiko‘ strobilismo‘ kai th die‘runsh thc †dh upàrqousac jerm†c metaforàc. Me au-
tÏn ton trÏpo, dhmiourge–tai kuklwnik† kuklofor–a sthn kat∏terh atmÏsfaira h opo–a
sunduàzetai me thn ant–stoiqh sthn an∏terh atmÏsfaira dhmiourg∏ntac Ëna Ëntono epi-
faneiakÏ qamhlÏ, Ïpwc fa–netai kai sto sq†ma 2.5. To kËntro tou epifaneiako‘ qamhlo‘
br–sketai l–go pio mprostà apÏ thn anwmal–a tou isentropiko‘ dunamiko‘ strobilismo‘.
Kaj∏c h anwmal–a sta kat∏tera str∏mata suneq–zei na br–sketai mprostà apÏ thn a-
nwmal–a tou isentropiko‘ dunamiko‘ strobilismo‘ thc an∏terhc atmÏsfairac mpore– na
sumbe– anatrofodÏthsh tou epifaneiako‘ sust†matoc, te–nontac na sunton–sei kai na e-
nisq‘sei peraitËrw tic duo anwmal–ec me sunËpeia mia megal‘terh bàjunsh tou qamhlo‘
(Hoskins et al, 1985).

H ekd†lwsh thc kuklwnik†c kuklofor–ac sundËetai, se genikËc grammËc, me thn parou-
s–a miac jetik†c anwmal–ac sto ped–o tou isentropiko‘ dunamiko‘ strobilismo‘, h opo–a me
thn apous–a diabatik†c jËrmanshc jewre–tai Ïti prokale–tai apÏ bajm–dec tou dunamiko‘
strobilismo‘ sthn an∏terh atmÏsfaira lÏgw thc parous–ac tou aeroqe–marrou kaj∏c kai
apÏ m–a jerm† anwmal–a tou ped–ou thc dunhtik†c jermokras–ac sta kat∏tera str∏mata
thc atmÏsfairac (Reed et al, 1992; Craig and Cho, 1992).

2.4.2 Oi epifaneiakËc jermikËc roËc

'Enan apÏ touc shmantikÏterouc paràgontec, o opo–oc prosdior–zei thn taq‘thta kai thn
suqnÏthta thc kuklogËneshc sth MesÏgeio, apotele– h ‘parxh shmantik†c epoqiak†c
metablhtÏthtac sth diaforà jermokras–ac anàmesa sthn epifàneia thc jàlassac thc Me-
soge–ou kai ston aËra pou Ërqetai se epaf† me aut†n, kaj∏c kai anàmesa sth jàlassa kai
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thn xhrà, dhmiourg∏ntac me autÏ ton trÏpo shmantikËc epifaneiakËc bajm–dec thc jermo-
kras–ac stic paràktiec perioqËc. Màlista, to fainÏmeno thc kuklogËneshc sth MesÏgeio
fa–netai na ephreàzetai kai apÏ thn Ëntonh parous–a thc –diac thc perioq†c thc Mesoge–ou,
h opo–a jewro‘menh san mia kleist† lekành pou peribàlletai apÏ hpeirwtikËc ektàseic
kai sundËetai me àllec jalàssiec perioqËc mËsw sten∏n diÏdwn, leitourge– san phg† †
katabÏjra jermÏthtac katà thn yuqr† † th jerm† per–odo tou Ëtouc ant–stoiqa.

SugkekrimËna, Ëqei parathrhje– Ïti h mËsh jermokras–a thc epifàneiac thc jàlassac
e–nai megal‘terh apÏ th mËsh jermokras–a tou aËra touc m†nec apÏ NoËmbrio Ëwc Fe-
brouàrio sqedÏn se Ïlh th MesÏgeio jàlassa, en∏ to ant–strofo parathre–tai katà th
diàrkeia twn mhn∏n apÏ Màio Ëwc kai A‘gousto. Stouc endiàmesouc m†nec h jermokrasia-
k† diaforà elaqistopoie–tai (HMSO, 1962). Me dedomËno màlista Ïti h jermokras–a tou
aËra pànw apÏ th jàlassa diamorf∏netai se megàlo bajmÏ apÏ th jermokras–a epifane–ac
thc jàlassac, h mËsh jermokras–a tou aËra pànw apÏ th jàlassa e–nai megal‘terh apÏ
thn ant–stoiqh pànw apÏ thn parake–menh xhrà touc m†nec apÏ NoËmbrio Ëwc Febrouàrio,
en∏ to ant–strofo parathre–tai katà th diàrkeia twn mhn∏n apÏ Màio Ëwc kai A‘gousto.
Stouc endiàmesouc m†nec h jermokrasiak† diaforà e–nai sqedÏn mhdenik† (HMSO, 1962).

Kaj∏c loipÏn o aËrac kine–tai apÏ thn xhrà proc th jàlassa thc Mesoge–ou, katà th
diàrkeia yuqr∏n eisbol∏n thn qeimerin† per–odo tou Ëtouc, oi metabolËc sth dom† tou o-
riako‘ str∏matoc e–nai asuneqe–c kai suqnà shmantikËc. Me ton trÏpo autÏ, h MesÏgeioc
apotele– phg† jermÏthtac katà th diàrkeia tou qeim∏na jerma–nontac tic aËriec màzec pou
Ërqontai se epaf† me aut†n. Paràllhla, to mËgisto thc exàtmishc kai katà sunËpeia tou
emploutismo‘ tou aËra me ugras–a sta qamhlà str∏mata thc atmÏsfairac suntele– sthn
anàptuxh astaj∏n sunjhk∏n kai àra anodik∏n kin†sewn kai kuklogËneshc sthn epifàneia.

EpiplËon, katà th diàrkeia tou qeim∏na, oi jermËc aËriec màzec pànw apÏ th MesÏgeio
diaforopoio‘ntai apÏ tic yuqrËc hpeirwtikËc màzec pou proËrqontai apÏ bÏreia † boreio-
dutikà, idia–tera sthn Anatolik† MesÏgeio (Alpert et al, 1990a). EpomËnwc, h jermik†
asunËqeia katà th diàrkeia tou qeim∏na, kur–wc stic paràktiec perioqËc, bohjà shmanti-
kà thn emfànish isqur∏n peript∏sewn kuklogËneshc stic perioqËc autËc en∏ euj‘netai
genikÏtera gia thn auxhmËnh suqnÏthta kuklogËneshc pou parathre–tai th sugkekrimËnh
per–odo tou Ëtouc (Petterssen, 1956; Sutcliffe, 1960b). 'Eqei ep–shc toniste– apÏ touc
Petterssen (1956) kai P àlmen and Newton (1969), h ep–drash thc ‘parxhc jerm†c ja-
làssiac perioq†c, h opo–a peribàlletai merik∏c † olikà apÏ yuqrÏterh epifàneia xhràc,
sth diadikas–a thc kuklogËneshc genikà, kaj∏c kai sthn uyhl† suqnÏthta kuklogËneshc
katà th diàrkeia tou qeim∏na sth MesÏgeio. EpiplËon, perioqËc pou parousiàzoun qara-
kthristikà mËgista kuklwnik∏n drasthriot†twn, Ïpwc o kÏlpoc thc GËnobac, allà kai h
qwrik† metatÏpish apÏ th m–a epoq† sthn àllh, apotelo‘n qarakthristikà de–gmata thc
ep–drashc twn idiot†twn thc jerm†c jàlassac thc Mesoge–ou (Radinovic, 1965b).

An loipÏn lhfje– upÏyh h parathrhje–sa isqur† susqËtish metax‘ twn perioq∏n thc
Anatolik†c Mesoge–ou, oi opo–ec qarakthr–zontai apÏ Ëntonec epifaneiakËc roËc, me th
suqnÏthta emfànishc peript∏sewn kuklogËneshc (Alpert et al, 1990b), tÏte ja mporo‘se
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na upoteje– Ïti oi epifaneiakËc roËc dhmiourgo‘n eunokÏ peribàllon gia thn ekd†lwsh
kuklogËneshc sth MesÏgeio. S‘mfwna me toucWinston (1955) kai Davis and Emanuel
(1988), metax‘ tou yuqro‘ hpeirwtiko‘ aËra kai thc parake–menhc jermÏterhc epifàneiac
thc jàlassac sumba–nei isqur† antallag† aisjht†c kai lanjànousac jermÏthtac. H Ëklu-
sh lanjànousac jermÏthtac sun†jwc diathre– kai ente–nei to megal‘tero mËroc twn ku-
klogenetik∏n diadikasi∏n. Sthn perioq† thc Mesoge–ou to fainÏmeno autÏ fa–netai na
e–nai arketà shmantikÏ sthn Anatolik† MesÏgeio, Ïtan oi SaqarianËc ufËseic katal†goun
eke– apÏ thn Ërhmo kai ente–nontai pànw apÏ th jàlassa (Alpert and Ziv, 1989), en∏ o-
rismËnec peript∏seic sth Dutik† MesÏgeio parousiàzoun thn –dia exËlixh (Homar et al,
2002). H exËtash thc hmer†siac kai epoqiak†c metabol†c thc jËshc kai thc suqnÏthtac
thc kuklogËneshc (Alpert et al, 1990a), kaj∏c kai oi upologismo– thc diabatik†c jer-
mÏthtac pou ekl‘etai katà th diàrkeia peript∏sewn kuklogËneshc (Shay�El and Alpert,
1991) odhgo‘n sto sumpËrasma Ïti oi epifaneiakËc roËc pa–zoun shmantikÏ rÏlo sthn ku-
klogËnesh thc Anatolik†c Mesoge–ou, se megal‘tero bajmÏ apÏ Ïti sthn kuklogËnesh
thc Dutik†c Mesoge–ou.

2.4.3 H ep–drash thc orograf–ac

E–nai gnwstÏ Ïti h orograf–a epidrà àmesa † Ëmmesa sto jermikÏ ped–o kai to ped–o ro-
†c sthn atmÏsfaira (Sutcliffe, 1960b; Radinovic, 1965a; Buzzi and T ibaldi, 1978;
Reiter, 1975; Martin et al, 2007) empod–zontac thn yuqr† aËria màza, auxànontac Ëtsi
th baroklinikÏthta sthn kat∏terh tropÏsfaira. Paràllhla, h dhmiourg–a jetiko‘ stro-
bilismo‘ se sunduasmÏ me thn yuqr† metaforà sta mËsa kai an∏tera isobarikà ep–peda
eunoo‘n th dhmiourg–a ‘feshc sthn up†nemh pleurà tou orografiko‘. Fa–netai loipÏn pwc
h gewgrafik† jËsh, to ‘yoc kai to sq†ma twn orein∏n sugkrothmàtwn pou peribàlloun
th MesÏgeio kajor–zoun th jËsh kai thn Ëntash thc kuklogËneshc ephreàzontac touc
parathro‘menouc rujmo‘c pt∏shc thc p–eshc sthn epifàneia.

H orografik† kuklogËnesh qarakthr–zei se megàlo bajmÏ th Dutik† kai Kentrik† Me-
sÏgeio kai màlista jewre–tai wc Ënac xeqwristÏc t‘poc kuklogËneshc apÏ ton Radinovic
(1987) maz– me touc t‘pouc A kai B pou e–qan arqikà diakr–nei oi Petterssen and Smebye
(1971). Exair∏ntac tic BÏreiec AfrikanikËc aktËc anatolikà thc Tunhs–ac, h MesÏgeioc
jàlassa se Ïlec tic upÏloipec dieuj‘nseic peribàlletai apÏ oreino‘c Ïgkouc. Ousiasti-
kà, h ep–drash thc orograf–ac sthn kuklogËnesh sth MesÏgeio e–nai tËtoia Ëtsi ∏ste
genikà h kuklogenetik† drasthriÏthta sthn perioq† na mhn jewre–tai mÏno wc antanàkla-
sh thc allhlep–drashc aut†c me tic k‘riec kuklogenetikËc perioqËc tou Atlantiko‘ † thc
Boreiodutik†c Eur∏phc (Pinto et al, 2005), allà kai san apotËlesma kuklogenËsewn oi
opo–ec lambànoun q∏ra mËsa se aut†n.

Màlista, oi plËon isqurËc kuklogenetikËc perioqËc sth MesÏgeio entop–zontai sthn
eur‘terh perioq† twn orein∏n Ïgkwn pou thn peribàlloun. Gia paràdeigma, h oroseirà
twn 'Alpewn pa–zei kajoristikÏ rÏlo sth dhmiourg–a kai orgànwsh twn ufËsewn sthn
perioq† tou kÏlpou thc GËnobac kai se sunduasmÏ me ta Purhna–a 'Orh, touc oreino‘c
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Ïgkouc sta Balkània kai thn perioq† thc Anatol–ac, dhmiourgo‘n Ëna s‘nolo empod–wn,
h gewgrafik† jËsh twn opo–wn ta kajistà ikanà na mporo‘n na allhlepidro‘n me baro-
klinikËc diataraqËc twn mËswn gewgrafik∏n plat∏n. BËbaia, h kuklogËnesh sta up†nema
twn 'Alpewn fa–netai na Ëqei diaforetikà qarakthristikà apÏ thn ant–stoiqh sta up†nema
àllwn oroseir∏n, Ïpwc ta Braq∏dh 'Orh † tic 'Andeic, qarakthrizÏmenh apÏ paramÏrfw-
sh tou jermiko‘ ped–ou kai tou ped–ou twn anËmwn sto orizÏntio allà kai to katakÏrufo
ep–pedo, lÏgw thc periorismËnhc orizÏntiac Ëktashc thc oroseiràc (Radinovic, 1965a;
Buzzi and T ibaldi, 1978).

Pio sugkekrimËna, melËtec Ëdeixan Ïti prosdioristikÏ paràgonta gia thn emfànish i-
squr∏n peript∏sewn kuklogËneshc sta up†nema twn 'Alpewn apotele– h mikr†c qwrik†c
kl–makac diadikas–a thc baroklinik†c astàjeiac wc apotËlesma thc paramÏrfwshc tou
jermiko‘ ped–ou sthn kat∏terh atmÏsfaira. AutÏ sumba–nei Ïtan Ëna yuqrÏ mËtwpo pro-
segg–zei thn oroseirà apÏ ta bÏreia-boreiodutikà kai proskro‘ei se aut†n, me to yuqrÏ
mËtwpo na sqet–zetai sun†jwc me thn ‘parxh enÏc qamhlo‘ megal‘terhc kl–makac to opo–-
o kine–tai anatolikà sthn perioq† thc Kentrik†c Eur∏phc. H prok‘ptousa kuklogËnesh
sta up†nema twn 'Alpewn se sunoptikËc katastàseic tou t‘pou auto‘ odhge– me th sei-
rà thc sthn en–sqush thc kuklwnik†c kuklofor–ac sth mËsh kai an∏terh tropÏsfaira,
odhg∏ntac se arketËc peript∏seic sto sqhmatismÏ enÏc apokommËnou qamhlo‘ (Buzzi
and T ibaldi, 1978; Speranza et al, 1985). O Sutcliffe (1960b) anafËrei Ïti h ep–drash
thc orograf–ac kuriarqe– katà th diàrkeia twn arqik∏n stad–wn thc kuklogËneshc sta
up†nema twn 'Alpewn en∏ se epÏmeno stàdio oi baroklinikËc diergas–ec e–nai autËc pou
enisq‘ontai kai fa–netai na kuriarqo‘n.

O McGinley (1982), qrhsimopoi∏ntac dedomËna apÏ pragmatikËc parathr†seic, dia-
q∏rise th dhmiourg–a kai th bàjunsh enÏc up†nemou qamhlo‘ sthn perioq† twn 'Alpewn
se tr–a stàdia: Sto arqikÏ stàdio, h prok‘ptousa kuklwnik† kuklofor–a parousiàzei ta
qarakthristikà enÏc rhqo‘ barometriko‘ qamhlo‘ katà to opo–o h baroklinik† z∏nh pou
emplËketai sthn kuklofor–a proskro‘ei ston oreinÏ Ïgko sqhmat–zontac, diamËsou thc
arq†c diat†rhshc tou dunamiko‘ strobilismo‘ sta kat∏tera str∏mata, miac mikr†c kl–ma-
kac barotropik† diataraq† me arnhtikÏ strobilismÏ pànw sthn orein† Ëxarsh kai jetikÏ
strobilismÏ sta up†nema, thn –dia stigm† pou h metwpik† z∏nh arq–zei na enisq‘etai. E-
pÏmeno, e–nai to stàdio thc taqe–ac bàjunshc sthn opo–a oi baroklinikËc kai barotropikËc
diadikas–ec leitourgo‘n sunduastikà. To yuqrÏ mËtwpo pernàei tic 'Alpeic purodot∏ntac
thn en–sqush thc deutere‘ousac kuklofor–ac sta up†nema tou oreino‘ Ïgkou. TËloc, to
qamhlÏ br–sketai sto ∏rimo stàdio kai oi baroklinikËc diadikas–ec kuriarqo‘n, en∏ stadia-
kà apomakr‘netai apÏ ton oreinÏ Ïgko kai kaj∏c baja–nei megal∏nei h qwrik† kl–makà tou.

Sthn melËth twn Tosi et al. (1983) anafËretai Ïti h oroseirà energe– wc paràgontac
purodÏthshc thc diadikas–ac thc baroklinik†c astàjeiac katà th diàrkeia thc pr∏thc
fàshc thc kuklogËneshc Ïpou o rujmÏc bàjunshc tou qamhlo‘ e–nai isqurÏc kai upàrqei
metaforà thc diajËsimhc dunamik†c enËrgeiac proc thn oroseirà lÏgw twn katakÏrufwn
kin†sewn, wstÏso sth pr∏th fàsh thc kuklogËneshc den lambànei q∏ra metatrop† thc
dunamik†c enËrgeiac se kinhtik†. Je∏rhsan loipÏn Ïti oi jermodunamikËc diergas–ec, oi
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opo–ec lambànoun q∏ra katà th diàrkeia aut†c thc fàshc, den e–nai apÏ mÏnec touc epar-
ke–c gia thn peraitËrw orgànwsh kai bàjunsh tou qamhlo‘. Katà th diàrkeia thc de‘terhc
fàshc, oi Tosi et al. (1983) se sumfwn–a me ta apotelËsmata twn Buzzi and T ibaldi
(1978) kai T ibaldi et al. (1980), je∏rhsan Ïti o rujmÏc bàjunshc tou qamhlo‘ e–nai
mikrÏteroc apÏ Ïti katà th diàrkeia tou pr∏tou stad–ou, wstÏso h diajËsimh dunamik†
enËrgeia metatrËpetai plËon se kinhtik†. H diataraq† h opo–a arqikà anapt‘ssetai sta
qamhlà str∏mata sta up†nema thc oroseiràc organ∏netai peraitËrw kai apoktà kata-
kÏrufh epËktash Ëwc ta an∏tera str∏mata en∏ oi anodikËc kin†seic e–nai isqurËc kai
sundËontai se shmantikÏ bajmÏ me thn diamÏrfwsh tou oreino‘ Ïgkou, Ïpwc parat†rhse
o McGinley (1982).

Fa–netai loipÏn Ïti h ep–drash tou oreino‘ Ïgkou twn 'Alpewn den perior–zetai mÏno
katà th diàrkeia tou arqiko‘ stad–ou thc up†nemhc kuklogËneshc, allà suneq–zei na u-
f–statai kaj’ Ïlh th diàrkeia aut†c. AutÏ shma–nei Ïti, parÏlo pou h diajËsimh dunamik†
energe–a pa–zei shmantikÏ rÏlo katà th diàrkeia auto‘ tou t‘pou thc kuklogËneshc, h
Ïlh diadikas–a h opo–a lambànei q∏ra den mpore– na ermhneuje– aplà san mia morf† koin†c
baroklinik†c astàjeiac h opo–a purodote–tai apÏ thn ‘parxh thc oroseiràc, allà h oro-
seirà fa–netai na leitourge– h id–a wc katal‘thc gia tic energeiakËc metabolËc.

H parous–a thc orograf–ac prokale– qwrik† anakatanom† thc baroklinik†c astàjeiac
(Tosi et al, 1983) kai kajor–zei th jËsh kai thn Ëntash thc kuklogËneshc. Màlista,
oi McGinley and Goerss (1986) Ëdeixan Ïti h orograf–a Ïqi mÏno prokale– thn Ënarxh
thc kuklogËneshc allà suntele– kai sth bàjunsh thc ant–stoiqhc ‘feshc, en∏ o Godev
(1970) uposthr–zei Ïti h orograf–a epidrà sthn kuklogËnesh sto TurrhnikÏ PËlagoc kai
thn Adriatik† Jàlassa upogramm–zontac wstÏso Ïti h kuklwnik† drasthriÏthta den e–nai
dunatÏn na apodoje– mÏno sthn ep–drash thc orograf–ac.

TËloc, h orografik† kuklogËnesh fa–netai na e–nai ep–shc shmantik† sthn perioq†
thc K‘prou (Brody and Nestor, 1980), lÏgw tou oreino‘ sugkrot†matoc thc NÏtiac
Tourk–ac. WstÏso, h orograf–a den fa–netai na ephreàzei me thn –dia Ëntash thn kuklo-
gËnesh sthn upÏloiph Anatolik† MesÏgeio (Alpert et al, 1990a). Me autÏn ton trÏpo,
h kuklogËnesh sthn K‘pro diaforopoie–tai me thn ant–stoiqh sthn upÏloiph Anatoli-
k† MesÏgeio, Ïpou h antallag† ro∏n metax‘ aËra kai jàlassac allà kai h ep–drash
twn an∏terwn strwmàtwn fa–netai na epidro‘n entonÏtera sto mhqanismÏ tou fainomËnou
(Karein, 1979; Alpert et al, 1990a).
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3 Epexergas–a dedomËnwn

3.1 AlgÏrijmoc An–qneushc

H anagn∏rish kai o entopismÏc twn kuklwnik∏n kËntrwn, pou dhmiourg†jhkan sthn perio-
q† melËthc thc paro‘sac ergas–ac, allà kai twn troqi∏n touc ant–stoiqa anà 6 ∏rec prag-
matopoi†jhke me th bo†jeia enÏc automatopoihmËnou arijmhtiko‘ sq†matoc an–qneushc kai
parakolo‘jhshc tou Panepisthm–ou thc Melbo‘rnhc, sthn Austral–a, kai to opo–o qrh-
simopoie– th je∏rhsh katà Lagrange (Murray and Simmonds, 1991a, b; Simmonds
and Murray,1999; Lim and Simmonds, 2007). To sq†ma MS, Ïpwc autÏ onomàzetai,
apotele– Ëna apÏ ta automatopoihmËna arijmhtikà sq†mata pou anapt‘qjhkan stic arqËc
thc dekaet–ac tou 1990 gia thn melËth thc kuklogËneshc kai thn apot‘pwsh thc k–nhshc
enÏc qamhlo‘.

H efarmog† tou sugkekrimËnou algÏrijmou se Ëna pl†joc klimatologik∏n melet∏n
tÏso sto NÏtio Ïso kai sto BÏreio Hmisfa–rio (e.g. Leonard et al, 1999; Simmonds
and Murray, 1999; Simmonds et al, 1999; Simmonds and Keay, 2000a,b; Keable et
al, 2002; Lim and Simmonds, 2002; Simmonds et al, 2003; Pinto et al, 2005; Lim
and Simmonds, 2007; Raible et al, 2008; Mesquita et al, 2009; Allen et al, 2010;
Kouroutzoglou et al, 2011a, b; Kouroutzoglou et al, 2012; Kouroutzoglou et al, 2013),
Ëqei Ëwc t∏ra apode–xei thn apotelesmatikÏthtà allà kai th axiopist–a tou Ïson aforà th
dhmiourg–a antikeimenik∏n klimatologik∏n melet∏n gia ektetamËnec perioqËc, kaj∏c pa-
rousiàzei shmantik† eustàjeia gia diaforetikËc qronoseirËc dedomËnwn me diaforetikËc
qwrikËc diakritÏthtec (apÏ 2.5� ⇥ 2.5� gewgrafiko‘ plàtouc-m†kouc mËqri kai 0.5� ⇥ 0.5�

gewgrafiko‘ plàtouc-m†kouc) en∏ Ëqei elegqje– exantlhtikà apÏ thn omàda tou Panepi-
sthm–ou thc Melbo‘rnhc.

Ta kuklwnikà kËntra Ëqoun katà kairo‘c oriste– tÏso bàsh twn elàqistwn piËsewn
pou entop–zontai sto ep–pedo thc jàlassac † se gewdunamikÏ ‘yoc 1000 hPa (e.g., Le
Treut and Kalnay, 1990; Alpert et al, 1990a), Ïso kai bàsh twn meg–stwn tou stro-
bilismo‘ sta qamhlà ep–peda (e.g., Hodges, 1994, Sinclair, 1994). 'Ena loipÏn apÏ ta
pio shmantikà pleonekt†mata tou sq†matoc MS e–nai h ikanÏthtà tou na prosdior–zei ta
anoiqtà kai kleistà sust†mata pou entop–zei, me th bo†jeia amfÏterwn twn ped–wn thc
p–eshc kai tou sqetiko‘ strobilismo‘.

Pio sugkekrimËna, pollËc ufËseic pou qarakthr–zontai wc anoiqtËc sthn arq† thc
zw†c touc, mporo‘n na metatrapo‘n argÏtera se isqurÏtata kleistà sust†mata, en∏ se
orismËnec peript∏seic Ëna anoiqtÏ kËntro, pou antistoiqe– se m–a mikr†, asjen† ‘fesh mpo-
re– na sugkal‘ptetai apÏ mia diataraq† megal‘terhc kl–makac (Murray and Simmonds,
1991b; Hoskins and Hodges, 2002). EpiplËon, oi arijmhtikËc mËjodoi pou anazhto‘n
mÏno me bàsh tic elàqistec timËc sto ped–o thc p–eshc, te–noun na uperektimo‘n tic bajiËc
kai ∏rimec ufËseic, en∏ den katafËrnoun na entop–soun mikr†c kl–makac sust†mata, pou
prosdior–zontai kal‘tera apÏ ta topikà touc mËgista sto ped–o tou sqetiko‘ strobili-
smo‘, gia paràdeigma, ta taqËwc metaballÏmena sust†mata † oi kukl∏nec sta pr∏ima
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kai sta telikà stàdia thc zw†c touc (Murray and Simmonds, 1991a,b; Hodges, 1994;
Sinclair, 1997). WstÏso, o arijmÏc twn susthmàtwn pou prosdior–zontai me to krit†rio
tou strobilismo‘ e–nai pol‘ megal‘teroc apÏ ton ant–stoiqo pou prok‘ptei me th qr†sh
tou ped–ou thc p–eshc sth mËsh stàjmh thc jàlassac (Hoskins and Hodges, 2002). ApÏ
thn àllh pleurà, ta mËgista tou strobilismo‘ den sundËontai pàntote me topikà elàqista
p–eshc. Gia to lÏgo autÏ, oi Murray and Simmonds (1991a, b) kai argÏtera oi K”onig
et al. (1993) qrhsimopo–hsan Ëna sunduasmÏ kai twn d‘o aut∏n krithr–wn. Me autÏ ton
trÏpo, o algÏrijmoc MS qarakthr–zei Ëna qamhlÏ san kleistÏ mÏno eàn Ëna mËgisto sto
ped–o tou strobilismo‘ mpore– na sundeje– me Ëna topikÏ elàqisto sto ped–o thc p–eshc,
diathr∏ntac Ëtsi th sunËqeia thc kuklwnik†c troqiàc (Mesquita et al, 2009). Lepto-
mËreiec gia th diadikas–a an–qneushc mporo‘n na brejo‘n stic ergas–ec twn Simmonds et
al. (1999), Leonard et al. (1999), Pinto et al. (2005) kai Kouroutzoglou (2014).

H ekt–mhsh thc epike–menhc jËshc kàje kuklwnik†c diataraq†c, apÏ to sq†ma MS,
bas–zetai ston orismÏ thc <<problepÏmenhc taq‘thtac>> Ïpwc aut† prok‘ptei apÏ thn pa-
rakàtw sqËsh:

upred = (1� wsteer)uM + wsteer(fsteerus) (3.1)

Ïpou upred, e–nai m–a mËsh taq‘thta pou prok‘ptei apÏ thn prohgo‘menh metatÏpish uM

kai ton Ïro thc gewstrofik†c taq‘thtac phdalio‘qhshc fsteerus (Pinto et al, 2005), en∏
to sqetikÏ bàroc twn d‘o Ïrwn d–netai apÏ ton paràgonta wsteer.

Afo‘ upologiste– h prognwstik† jËsh tou qamhlo‘ g–netai prospàjeia tautopo–hs†c
tou me ta qamhlà pou Ëqoun †dh breje– sto sugkekrimËno qronikÏ b†ma apÏ to prÏgram-
ma entopismo‘ twn qamhl∏n me th bo†jeia m–ac sunàrthshc pijanÏthtac q (probability
function), h opo–a prosdior–zei thn pijanÏthta susqËtishc twn prognwstik∏n jËsewn
me ta †dh eurejËnta qamhlà sthn perioq† endiafËrontoc. Oi pijanÏthtec upolog–zontai
metax‘ Ïlwn twn zeugari∏n qamhl∏n se kàje qronikÏ b†ma kai ta opo–a parousiàzoun
metax‘ touc mia apÏstash h opo–a br–sketai entÏc sugkekrimËnwn or–wn akt–nac (critical
radius). H sunàrthsh q pa–rnei th mËgisth tim† thc 1 Ïtan h upologizÏmenh jËsh tou
ekàstote qamhlo‘ se Ëna sugkekrimËno b†ma sump–ptei me kàpoio apÏ ta qamhlà ta opo–a
Ëqoun breje– sthn perioq† aut† apÏ to prÏgramma e‘reshc twn qamhl∏n katà th diàrkeia
tou b†matoc auto‘, en∏ pa–rnei tim† –sh me to mhdËn Ïtan h apÏstash metax‘ touc e–nai
megal‘terh † –sh apÏ thn kr–simh akt–na. H mËgisth tim† thc sunàrthshc emfan–zetai gia
kleistà kai isqurà qamhlà pou br–skontai sto ∏rimo stàdio thc zw†c touc kai mei∏netai
Ïtan ta qamhlà e–nai abaj†, anoiqtà † sta arqikà stàdia thc zw†c touc.

H ektËlesh thc diadikas–ac an–qneushc kai entopismo‘ twn kuklwnik∏n susthmàtwn
efarmÏsthke gia m–a perioq† shmantikà megal‘terh apÏ thn perioq† endiafËrontoc thc
paro‘sac ergas–ac. To gegonÏc autÏ bo†jhse sto na diathrhje– h sunËqeia twn troqi∏n
twn kuklwnik∏n susthmàtwn kontà sta Ïria thc perioq†c endiafËrontoc kai na krathjo‘n
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makrià apÏ aut†, tuqÏn problhmatikËc sumperiforËc tou arijmhtiko‘ sq†matoc MS sta
àkra tou ped–ou efarmog†c tou, pou suqnà parathro‘ntai sta arijmhtikà sq†mata, lÏgw
thc ep–drashc twn oriak∏n sunjhk∏n (Pielke, 1984). SugkekrimËna, Ïtan h kuklogËne-
sh/kuklodiàlush anapar–stantai me th bo†jeia enÏc arijmhtiko‘ sq†matoc e‘reshc twn
troqi∏n twn qamhl∏n, parathre–tai h tàsh na emfan–zetai plasmatik† a‘xhsh thc kuklo-
gËneshc/kuklodiàlushc sta Ïria thc perioq†c melËthc. Kàti tËtoio sumba–nei kaj∏c e–nai
pijanÏn Ëna qamhlÏ na Ëqei dhmiourghje– Ëktoc thc perioq†c melËthc allà o algÏrijmoc,
Ëqontac th dunatÏthta na anagnwr–sei mÏno to tm†ma auto‘ pou e–nai mËsa sthn perioq†
melËthc, anagnwr–zei to pr∏to b†ma wc kuklogËnesh kai to teleuta–o b†ma wc kuklodià-
lush qwr–c pragmatikà na e–nai.

To epÏmeno stàdio thc epexergas–ac twn dedomËnwn twn troqi∏n, Ïpwc autà pro-
k‘ptoun apÏ ton algÏrijmo MS, e–nai o prosdiorismÏc miac plhj∏rac statistik∏n para-
mËtrwn oi opo–ec bohjo‘n sthn katanÏhsh thc mËshc sumperiforàc twn dunamik∏n qara-
kthristik∏n twn eurejËntwn troqi∏n. Oi shmantikÏterec paràmetroi pou anal‘ontai sth
sugkekrimËnh ergas–a e–nai:

1. H Laplasian† (Laplacian) thc kentrik†c p–eshc (r2P ), h opo–a apo-
tele– Ëna apotelesmatikÏ mËtro gia ton prosdiorismÏ thc Ëntashc enÏc qamhlo‘
(Petterssen, 1956). Se palaiÏterec ergas–ec h Ëntash twn ufËsewn Ëqei prosdio-
riste– me th bo†jeia diafÏrwn paramËtrwn. Meriko– ereunhtËc qrhsimopoio‘n thn
p–esh sto kËntro tou qamhlo‘ sth mËsh stàjmh thc jàlassac (Gulev et al, 2001;
Maheras et al, 2001; Lambert et al, 2002). 'Alloi jewro‘n protimÏterh th qr†sh
thc bajm–dac thc p–eshc g‘rw apÏ to kËntro thc ‘feshc (Nielsen and Dole, 1992;
Trigo et al, 1999; Sickmoller et al, 2000), th Laplasian† thc p–eshc † tou ped–ou
tou strobilismo‘ (Serreze et al, 1997; Wang et al, 2006). BasizÏmenoi sthn er-
gas–a tou Sinclair (1997), oi Picornell et al. (2001), Campins et al. (2006) kai
Campins et al. (2010), qrhsimopo–hsan thn Ënnoia thc gewstrofik†c kuklofor–ac
(geostrophic circulation), pou or–zetai wc to olokl†rwma sto q∏ro tou gewstro-
fiko‘ strobilismo‘ sthn perioq† pou katalambànei m–a ‘fesh, h opo–a den e–nai san
paràmetroc tÏso exarthmËnh apÏ th qwrik† anàlush Ïso o strobilismÏc.

2. H akt–na (radius) thc ‘feshc (R), pou or–zetai wc h barukentrik† mËsh tim† thc
apÏstashc apÏ to kËntro thc ‘feshc Ëwc ta shme–a Ïpou h Laplasian† thc p–eshc †
tou gewdunamiko‘ ‘youc e–nai mhdËn, g‘rw apÏ tic parufËc m–ac kuklwnik†c diatara-
q†c (Lim and Simmonds, 2007) (sq†ma 3.1), en∏ to tetràgwnÏ thc apotup∏netai
majhmatikà apÏ thn parakàtw ex–swsh:

R2 =

PN
i=1 r

2
i

N
(3.2)
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Sq†ma 3.1: Sqhmatik† anaparàstash thc Ënnoiac thc akt–nac m–ac ‘feshc (Lim
and Simmonds, 2007).

3. To bàjoc (depth) tou kukl∏na (D), sunduàzei thn Ëntash kai th qwrik† kl–maka
tou qamhlo‘ (Simmonds et al,1999; Simmonds and Keay, 2000a) kai apotup∏ne-
tai majhmatikà apÏ thn parakàtw ex–swsh:

D =
R2r2p

4
(3.3)

h opo–a ousiastikà antiproswpe‘ei thn sunolik† ep–drash enÏc qamhlo‘ sto peri-
bàllon kai sqet–zetai me th sunolik† kinhtik† enËrgeia tou sust†matoc (Simmonds
and Keay, 2009). To bàjoc apeikon–zei to Ëlleimma p–eshc sto kËntro enÏc qamhlo‘
kai mpore– na ermhneuje– me Ïrouc pou prosdior–zoun thn kinhtik† enËrgeia auto‘
(Simmonds and Keay, 2009), en∏ d–nei th dunatÏthta na exetaste– h ep–drash thc
qwrik†c anàlushc twn dedomËnwn sthn Ëntash aut∏n se sunduasmÏ me th qwrik†
kl–makà touc (Lim and Simmonds, 2002) (sq†ma 3.2).

Sq†ma 3.2: Sqhmatik† anaparàstash thc Ënnoiac tou bàjouc miac ‘feshc (Lim
and Simmonds, 2007).
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3.2 DedomËna

To s‘nolo twn dedomËnwn pou qrhsimopoi†jhkan gia thn dhmiourg–a thc sugkekrimËnhc
klimatolog–ac e–nai ta plegmatikà dedomËna p–eshc sth mËsh stàjmh thc jàlassac (MSLP )
pànw se kanonikÏ plËgma gewgrafiko‘ plàtouc kai m†kouc 1.5� ⇥ 1.5�, Ïpwc autËc pro-
Ëkuyan apÏ exàwrec anal‘seic tou Interim ECMWF Re-Analysis gia thn per–odo 1990-
2008.

Paràllhla, h k‘ria perioq† melËthc thc paro‘sac ergas–ac ekte–netai metax‘ 30�N -
45�N kai 10�W - 38�E. O metËpeita diaqwrismÏc th Mesoge–ou se upoperioqËc, akolou-
je– thn optikopo–hsh me bàsh to sq†ma 2.1, me th Dutik† MesÏgeio na ekte–netai metax‘
30�N - 45�N kai 10�W - 10�E, thn Kentrik† MesÏgeio metax‘ 30�N - 45�N kai 10�E
- 20�E kai thn Anatolik† MesÏgeio na kal‘ptei ant–stoiqa thn perioq† metax‘ 30�N -
45�N kai 20�E - 38�E. O sugkekrimËnoc diaqwrismÏc Ëqei akoloujhje– kai se prohgo‘-
menec klimatologikËc ergas–ec thc perioq†c thc Mesoge–ou kai jewre–tai epark†c gia thn
apot‘pwsh twn diaforetik∏n diergasi∏n kai mhqanism∏n kuklogËneshc kaj∏c kai thc su-
mperiforàc twn qamhl∏n pou dhmiourgo‘ntai metax‘ twn tri∏n aut∏n perioq∏n (HMSO,
1962; Maheras et al, 2001).

Sthn ergas–a aut† apokle–sthkan ta qamhlà me diàrkeia zw†c mikrÏterh apÏ th m–a
hmËra kai ta opo–a apotelo‘n thn pleioyhf–a twn qamhl∏n thc perioq†c thc Mesoge–ou
(Trigo et al, 1999). Paràllhla, epilËqjhke na parame–noun sto de–gma twn qamhl∏n
kai ta anoiqtà qamhlà katà th diàrkeia thc kuklogËneshc kai ta opo–a apotelo‘san thn
pleioyhf–a, ∏ste na epibebaiwjo‘n ta apotelËsmata progenËsterwn ergasi∏n (Lionelo
et al, 2006; Campins et al, 2011) kai oi opo–ec ton–zoun Ïti h kuklogËnesh pou lambànei
q∏ra sthn perioq† thc Mesoge–ou qarakthr–zetai genikà apÏ uyhl† suqnÏthta emfànishc
rhq∏n qamhl∏n (shallow cyclones).

3.3 Mejodolog–a

ApÏ to trËximo tou algor–jmou MS, dhmiourg†jhkan 19 arqe–a, Ëna gia kàje Ëtoc thc
qronik†c periÏdou 1990 - 2008, pou apotele– thn per–odo melËthc thc paro‘sac ergas–ac,
me kàje arqe–o Ëtouc na xekinà thn an–qneush kuklwnik∏n troqi∏n apÏ tic 16 Noembr–ou
tou prohgo‘menou Ëtouc kai na thn suneq–zei mËqri tic 15 Ianouar–ou tou epÏmenou Ëtouc,
∏ste na mhn qajo‘n oi troqiËc eke–nec pou Ëzhsan katà ta upÏ melËth Ëth allà genn†jh-
kan l–go prin. Kàje arqe–o apotelo‘ntan apÏ tic peript∏seic kuklogËneshc se m–a eure–a
Ëktash pou apotup∏jhkan apÏ ton algÏrijmo kai leptomer† dedomËna gia ta dunamikà
qarakthristikà twn troqi∏n aut∏n anà 6 ∏rec qwrismËna se st†lec.

Pio sugkekrimËna, se st†lec katagràfhkan to qronikÏ b†ma thc kuklwnik†c drasth-
riÏthtac, h hmeromhn–a tou sumbàntoc kai h ∏ra se UTC anà 6 ∏rec. 'Epeita, kàje b†ma
enÏc kuklogenetiko‘ epeisod–ou qarakthrizÏtan wc anoiqtÏ † kleistÏ, en∏ shmei∏nontan
to gewgrafikÏ m†koc kai plàtoc pou Ëgine h an–qneush, h p–esh sto kËntro tou, h la-
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plasian† thc p–eshc, to bàjoc, h akt–na tou allà kai oi prognwstikËc taq‘thtec k–nhshc
aut∏n (prediction velocitites) se kàje qronikÏ b†ma, pou ousiastikà sumbol–zoun m–a
ektim∏menh taq‘thta k–nhshc tou qamhlo‘ Ëtsi ∏ste na prosdioriste– h pijan† jËsh tou
sto amËswc epÏmeno qronikÏ b†ma.

H epexergas–a twn dedomËnwn aut∏n Ëgine me th qr†sh tou logismiko‘ thcMatlab (Ëk-
dosh MATLAB R2015b), kaj∏c kai Ïla ta graf†mata kai istogràmmata thc paro‘sac
ergas–ac, ektÏc apÏ autà thc qwrik†c katanom†c pou proËkuyan trËqontac ton algÏrijmo
MS me dedomËna tic troqiËc pou xeq∏risan Ïti dhmiourg†jhkan katà to pr∏to qronikÏ
touc b†ma entÏc thc perioq†c endiafËrontÏc mac.

Katà thn arqik† epexergas–a twn dedomËnwn kai th dhmiourg–a sugkekrimËnou k∏di-
ka sto logismikÏ pou proanafËrjhke, kàje epeisÏdio kuklogËneshc qarakthr–sthke apÏ
Ënan a‘xonta monadikÏ arijmÏ (track identity number) allà kai apÏ Ënan arijmÏ pou
d†lwne to sunolikÏ pl†joc bhmàtwn (number of steps) kàje dhmiourgo‘menou qamhlo‘
kai epanalambanÏtan –dioc se kàje qronikÏ b†ma tou ekàstote eurejËntoc qamhlo‘.

Se autÏ to shme–o ax–zei na shmeiwje– Ïti idia–tero rÏlo Ëpaixe h metablht† q, pou
anafËrjhke sth mejodolog–a, kai sthn opo–a sthr–qjhke h k‘ria epanalhptikÏthta tou
k∏dika, idia–tera megàlou Ïgkou dedomËnwn, kaj∏c kàje ‘fesh làmbane to pr∏to qronikÏ
thc b†ma Ïtan h metablht† thc pijanÏthtac q †tan –sh me mhdËn.

'Epeita, apÏ ton sunolikÏ plhjusmÏ twn qamhl∏n krat†jhkan mÏno autà pou e–qan
diàrkeia zw†c megal‘terh † –sh twn 24hr (ant–stoiqa me toulàqiston 5 qronikà b†ma-
ta), prokeimËnou na apokleisto‘n braq‘bia sust†mata, kaj∏c ta epifaneiakà qamhlà me
diàrkeia zw†c mikrÏterhc apÏ m–ac mËrac mporo‘n na jewrhjo‘n wc metewrologikà mh sh-
mantikà, kai Ëtsi na kataste– dunatÏc o upologismÏc twn metabol∏n thc tàshc thc p–eshc
(Simmonds and Murray, 1999).

Se de‘tero qrÏno prosdior–sthkan ta qamhlà eke–na ta opo–a e–qan to pr∏to b†ma
touc mËsa sthn perioq† thc Mesoge–ou, sta Ïria pou Ëqoun teje– sth sugkekrimËnh er-
gas–a, dhmiourg∏ntac Ënan kaino‘rio p–naka me Ïla ta qronikà b†mata twn troqi∏n touc
allà kai twn qarakthristik∏n aut∏n.

EpiplËon, katà th sunËnwsh twn dedomËnwn se Ëna arqe–o, dÏjhke idia–terh prosoq†
ston entopismÏ kai sthn parakolo‘jhsh twn kuklwnik∏n troqi∏n, pou xekino‘san sto
tËloc enÏc Ëtouc kai sunËqizan kai sto epÏmeno, ∏ste na diathrhje– orjà h sunËqeia thc
k–nhs†c touc allà kai na apofeuqje– o diplasiasmÏc troqi∏n o opo–oc ja odhgo‘se se
mh orjà apotelËsmata kai sumperàsmata sthn paro‘sa ergas–a.

Pànw sto telikÏ autÏ arqe–o bas–sthke h pragmatopo–hsh thc qwroqronik†c anàlu-
shc twn apotelesmàtwn gia tic peript∏seic kuklogËneshc tÏso thc Mesoge–ou Ïso kai
twn tri∏n upoperioq∏n melËthc allà kai h melËth twn dunamik∏n qarakthristik∏n touc.
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4 Klimatologikà qarakthristikà thc kuklogËne-
shc sth MesÏgeio

4.1 Qwrik† katanom† kuklogenËsewn

H qeimerin† per–odoc, afenÏc, kai oi anoixiàtikec kai kalokairinËc epoqËc, afetËrou, pa-
rousiàzoun ant–jetouc mhqanismo‘c gia th mesogeiak† kuklogËnesh, en∏ h per–odoc tou
fjinop∏rou fa–netai na apotele– mia metabatik† per–odo anàmesa sto kaloka–ri kai ton
qeim∏na ephreazÏmenh apÏ touc mhqanismo‘c pou droun kai stic d‘o autËc epoqËc. To
qeim∏na oi desmo– metax‘ twn sunoptik∏n an∏terwn through kai thc topik†c orograf–ac
† kai thc qamhl†c stàjmhc baroklinikÏthtac pou parathro‘ntai stic bÏreiec aktËc thc
Mesoge–ou e–nai isquro–. Ant–jeta, thn ànoixh kai to kaloka–ri h kuklogËnesh pànw apÏ
th qersa–a epifàneia thc Mesoge–ou, Ïpou h jermik† suss∏reush diadramat–zei shmantikÏ
rÏlo, g–netai pio suqn†.

Ta kuklwnikà loipÏn kËntra thc paro‘sac ergas–ac, s‘mfwna me th mejodolog–a pou
perigràfhke sto prohgo‘meno kefàlaio, entop–sthkan se protim∏menec perioqËc (Ibhrik†
QersÏnhsoc, Boreioanatolik† Saqàra, NÏtia Ital–a,Ma‘rh Jàlassa), Ïpwc fa–netai sto
sq†ma 4.1, anàloga me thn epoq† dhmiourg–ac touc kai mÏno sth nÏtia pleurà twn 'Alpewn
allà kai g‘rw apÏ thn perioq† thc K‘prou, se mikrÏtero bËbaia bajmÏ, ta kuklwnikà
kËntra parousiàzontai shmantikà kaj 'Ïlh th diàrkeia tou Ëtouc. Parakàtw parousiàzo-
ntai analutikÏtera oi perioqËc eke–nec pou apotelo‘n Ëntonec phgËc dhmiourg–ac ufËsewn,
apotelo‘menec apÏ megàlh sugkËntrwsh shme–wn kuklogËneshc (mple k‘kloi), kai oi o-
po–ec aniqne‘thkan entÏc thc perioq†c melËthc mac gia thn per–odo 1990-2008.

K‘proc H perioq† thc K‘prou apotele– shmantik† phg† kuklogenËsewn kaj' Ïlh th
diàrkeia tou Ëtouc, me to mËgisto thc kuklogenetik†c drasthriÏthtac aut†c na entop–zetai
katà thn diàrkeia twn kalokairin∏n mhn∏n allà kai tou SeptËmbrh. O megàloc arijmÏc
kuklwnik∏n kËntrwn kajistà tic ufËseic thc K‘prou Ëna sqedÏn mÏnimo qarakthristikÏ
katà thn jerin† per–odo, en∏ h mikr† qwrik† kl–maka twn sugkekrimËnwn qamhl∏n, lÏgw
kai thc jermik†c touc proËleushc, marturo‘n thn Ëlleiyh Ëntonou bàjouc kai ton ad‘na-
mo Ëwc mËtrio se Ëntash qarakt†ra touc (Rudeva and Gulev, 2007; Simmonds, 2000;
Flocas et al, 2010; Grotjahn et al, 1999), me ta perissÏtera apÏ ta qamhlà thc K‘prou
sth sugkekrimËnh per–odo na e–nai sqedÏn stàsima. Oi mËgisthc suqnÏthtac apomonwmËnoi
auto– kukl∏nec tou kalokairio‘ te–noun na akoloujo‘n tic –diec mikrËc diadromËc kai Ëtsi
na ephreàzoun mÏno ta geitonikà thc perioq†c gËnes†c touc (Kelemen et al, 2015). A-
nt–jeta oi ufËseic pou dhmiourgo‘ntai katà thn pio yuqr† per–odo tou Ëtouc fa–netai na
Ëqoun megal‘terh qwrik† kl–maka epekteinÏmenec proc thn Egg‘c Anatol† † proc thn
eswterik† Tourk–a. BËbaia, oi qeimerinËc kuklogenËseic e–nai ligÏtero suqnËc sthn pe-
rioq† thc K‘prou, allà merikËc exel–ssontai se pol‘ Ëntonec, me th jerm† jàlassa kai
thn apeleujËrwsh lanjànousac jermÏthtac na sumbàlloun shmantikà sthn anàptuxh kai
bàjunsh twn ufËsewn sthn perioq† aut†, Ïpwc Ëqei ereunhje– se àllec melËtec Ïpwc aut†
twn Nicolaides et al. (2006).
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Ibhrik† QersÏnhsoc H Ibhrik† qersÏnhsoc apotele– m–a apÏ tic kur–arqec perioqËc
kuklogËneshc to kaloka–ri. Emfan†c e–nai h uyhl† suqnÏthta dhmiourg–ac ufËsewn sthn
Notiodutik† kur–wc Ibhrik† qersÏnhso, sugkekrimËna ston kÏlpo Cadis, apÏ ton Màio
mËqri kai ton SeptËmbrio me k‘ria drasthriopo–hsh katà touc jerino‘c m†nec kai kur–wc
ton Io‘lio, Ïpwc Ëqei diapistwje– kai apÏ touc Campins et al. (2011). Paràllhla, parà
thn mikr† mer–da kuklogenËsewn pou entop–sthkan sth BoreiÏterh pleurà thc Ibhrik†c
Qerson†sou katà thn upÏloiph per–odo tou Ëtouc, kai kur–wc touc m†nec NoËmbrh, Apr–lh
kai Màh, oi ufËseic autËc fa–netai na e–nai baj‘tera kai makrobiÏtera sust†mata, kaj∏c
kino‘ntai makrià apÏ thn perioq† gËnes†c touc me pijanÏthta mellontik†c exËlixhc touc
se isqurÏtera sust†mata ephreazÏmena apÏ thn Ëntash thc ro†c sthn geitonik† perioq†
tou Atlantiko‘ (Campins et al, 2011).

Boreioanatolik† Saqàra Ta kuklwnikà kËntra sthn Boreioanatolik† Saqàra ar-
q–zoun na g–nontai emfan† apÏ ton Ianouàrio mËqri kai ton Io‘nio, en∏ e–nai entonÏtera
katà thn earin† per–odo, kai ta opo–a fa–netai na kino‘ntai arketà makrià apÏ thn perioq†
gËnes†c touc me bÏreia kai boreioanatolik† kate‘junsh, kur–wc proc thn Ital–a, ftàno-
ntac pollËc forËc mËqri kai to IÏnio PËlagoc. Paràllhla, arketËc e–nai oi ufËseic pou
dhmiourgo‘ntai sta paràlia kai tic aktËc thc Tunhs–ac kai thc Dutik†c Lib‘hc, kur–wc
katà thn yuqr† per–odo tou Ëtouc.

H parous–a poll∏n kuklwnik∏n kËntrwn sth qersa–a epifàneia thc Mesoge–ou katà th
diàrkeia thc jermÏterhc epoq†c tou Ëtouc de–qnei Ïti h isqur† jermokrasiak† diaforà me-
tax‘ jermokras–ac xhràc kai epifaneiak†c jermokras–ac, purodot∏ntac anodikËc kin†seic,
diadramat–zei shmantikÏ rÏlo sth gËnesh kai sth diat†rhsh tËtoiwn qamhl∏n.

KÏlpoc thc GËnobac Aut† h perioq† emfan–zei thn uyhlÏterh suqnÏthta kuklo-
gËneshc sth MesÏgeio kai drasthriopoie–tai kaj 'Ïlh th diàrkeia tou Ëtouc, me thn per–odo
apÏ NoËmbrh Ëwc kai Apr–lh na g–netai akÏmh pio Ëntonh. To mËso m†koc diadrom†c twn
ufËsewn parousiàzei ep–shc shmantikËc epoqiakËc diaforËc anàloga me thn per–odo dh-
miourg–ac touc, me tic ufËseic pou gennio‘ntai sthn perioq† aut† katà thn yuqr† per–odo
tou Ëtouc na taxide‘oun se megal‘terec apostàseic, ikanËc na kinhjo‘n arketà makrià:
notioanatolikà katà m†koc thc Turrhnik†c Jàlassac kai anatolikà-notioanatolikà katà
m†koc thc Adriatik†c Jàlassac, se sqËsh me eke–nec pou genn†jhkan sthn perioq† katà
thn jerm† per–odo. Paràllhla, arketËc e–nai kai oi ufËseic pou dhmiourgo‘ntai katà thn
yuqr† per–odo tou Ëtouc notiÏtera tou kÏlpou thc GËnobac, sthn Korsik† allà kai th
Sardhn–a.
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NÏtia Ital–a H perioq† thc NÏtiac Ital–ac me to TurrhnikÏ PËlagoc, apotelo‘n ba-
sikËc phgËc kuklogËneshc katà thn yuqr† ep–shc per–odo tou Ëtouc, kai kur–wc katà touc
m†nec NoËmbrio kai DekËmbrio.

Ma‘rh Jàlassa H perioq† thc BÏreiac Ma‘rhc Jàlassac fa–netai na apotele– mia
sqetikà energ† perioq† kuklogËneshc apÏ ton SeptËmbrio Ëwc kai ton Apr–lh, me thn
mËgisth sugkËntrwsh na emfan–zetai katà ton m†na Màrth.

'Allec perioqËc kuklogËneshc me mikrÏterh Ëntash Katà th diàrkeià thc
yuqr†c periÏdou tou Ëtouc, kai kur–wc katà touc m†nec NoËmbrio kai DekËmbrio, fa–netai
na drasthriopoie–tai kai h perioq† tou Ion–ou, paràllhla me thn Adriatik† allà kai thn
perioq† tou Aiga–ou se mikrÏtero bËbaia bajmÏ. Oi perioqËc autËc an kai se prohgo‘me-
nec melËtec fa–netai na Ëqoun pio Ëntonh drasthriÏthta sthn paro‘sa ergas–a fa–netai na
upoektimo‘ntai elafr∏c, gegonÏc pou pijanÏtata na ofe–letai sthn qwrik† diakritÏthta
twn dedomËnwn pou qrhsimopoi†jhkan.

Katà thn yuqr† per–odo tou Ëtouc, kai kur–wc katà touc qeimerino‘c m†nec, para-
thre–tai mia Ëntonh kuklogenetik† drasthriÏthta idia–tera sthn perioq† thc Kentrik†c
Mesoge–ou apotelo‘menh apÏ ufËseic megàlhc qwrik†c kl–makac oi opo–ec fa–netai na ki-
no‘ntai sthn pleioyhf–a touc Anatolikà dhmiourg∏ntac Ëna Ëntono cyclone pathway apÏ
th BÏreia Ital–a kai ton kÏlpo thc GËnobac Ëwc kai thn K‘pro, kal‘ptontac kai ephre-
àzontac kai thn perioq† thc Ellàdac, kàti pou e–qe parathrhje– kai apÏ touc Barthony
et al. (2008). Paràllhla g–netai emfanËc Ïti katà thn per–odo aut† h gËnesh twn ba-
rometrik∏n qamhl∏n entop–zetai kur–wc pànw apÏ thn jalàssia perioq† thc Mesoge–ou.
AutÏ pijanÏtata sqet–zetai me mia jermik† ep–drash thc sqetikà jerm†c jàlassac pou
peribàlletai apÏ kr‘a gh, en∏ àllec epidràseic Ïpwc h astàjeia thc baroklinikÏthtac
sqet–zontai ep–shc me th qeimerin† kuklofor–a sth MesÏgeio (Buzzi and T ibaldi, 1978;
Speranza et al, 1985).

G–netai loipÏn emfanËc Ïti oi ufËseic pou gennio‘ntai sthn perioq† thc Mesoge–ou
katà thn yuqr† per–odo tou Ëtouc e–nai autËc pou ephreàzoun perissÏterec perioqËc lÏgw
thc megal‘terhc qwrik†c kl–makac pou lambànoun oi troqiËc touc, kaj∏c eàn làboume
upÏyh mac thn isqur† exàrthsh thc qwrik†c kl–makac kai twn metabol∏n aut†c katà th
diàrkeia zw†c enÏc qamhlo‘ me thn Ëntash allà kai to bàjoc tou (Rudeva and Gulev,
2007; Simmonds, 2000; Flocas et al, 2010; Grotjahn et al, 1999), oi ufËseic autËc
e–nai pio Ëntonec kai me megal‘tero bàjoc. Ant–jeta, oi ufËseic pou dhmiourgo‘ntai katà
th jerin† per–odo tou Ëtouc e–nai autËc me thn megal‘terh puknÏthta sto kËntro touc kai
oi opo–ec e–nai sqedÏn stàsimec ephreàzontac sqedÏn mÏno thn perioq† gËnes†c touc kai
tic arketà geitonikËc touc.
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Sq†ma 4.1: Gewgrafik† katanom† twn troqi∏n twn upÏ melËth kuklogenËsewn, apÏ
th qronik† stigm† thc gËneshc Ëwc kai th diàlush aut∏n, anà m†na gia Ïlh thn per–odo
twn et∏n 1990-2008. Oi mple k‘kloi apeikon–zoun ta shme–a kuklogËneshc kai oi kÏkkinoi
k‘kloi ta ant–stoiqa shme–a kuklodiàlushc.

4.2 Et†sia suqnÏthta kuklogËneshc

S‘mfwna me th mejodolog–a, entop–sthkan 1002 peript∏seic kuklogËneshc (diàrkeiac
toulàqiston miac hmËrac) gia thn per–odo twn 19 et∏n (1990-2008), oi opo–ec e–qan to
pr∏to b†ma touc mËsa sthn eur‘terh perioq† melËthc (30�N -45�N , 10�W -38�E). ApÏ to
sunolikÏ autÏ arijmÏ kuklogenetik∏n epeisod–wn, to 34.5% entop–zetai sthn perioq† thc
Dutik†c Mesoge–ou, to 33.0% sthn perioq† thc Kentrik†c Mesoge–ou kai to 32.5% sthn
perioq† thc Anatolik†c Mesoge–ou.

4.2.1 MesÏgeioc

Pio sugkekrimËna, oi 1002 peript∏seic kuklogËneshc pou proanafËrjhkan, antistoiqo‘n
se Ëna mËso arijmÏ 53 kuklogenetik∏n epeisod–wn gia thn per–odo twn 19 et∏n (1990-
2008), ta opo–a dhmiourg†jhkan se olÏklhrh thn perioq† melËthc anà Ëtoc. O arijmÏc
autÏc den fa–netai na Ërqetai se sumfwn–a me to pl†joc twn kuklwnik∏n kËntrwn pou
parousiàsthke sth melËth twn Campins et al. (2011), sthn opo–a entop–sthke apÏ
diaforetikÏ arijmhtikÏ sq†ma Ënac mËsoc arijmÏc 769 kuklogenËsewn to qrÏno se m–a
megal‘terh perioq† melËthc (25.875�N -48.375�N , 11.250�W -38.250�E) perilambànontac
Ïmwc qamhlà me diàrkeia zw†c mikrÏterh apÏ 24 ∏rec. WstÏso shmei∏jhke Ïti apÏ to
sunolikÏ autÏ arijmÏ twn kuklwnik∏n epeisod–wn monàqa to 18% apotele– ufËseic me
diàrkeia zw†c toulàqiston 24 ∏rec. Ant–jeta, Ërqetai se sumfwn–a se megàlo bajmÏ me
ta apotelËsmata twn Kelemen et al. (2015), oi opo–oi melËthsan thn kuklogenetik† dra-
sthriÏthta sthn eur‘terh perioq† thc Mesoge–ou (29.25�N -55.5�N , 11.25�W -42.75�E)
gia ta Ëth 1980-2010, qrhsimopoi∏ntac thn NCEP �DOE R2 reanalysis kai aniqne‘o-
ntac per–pou 64 kuklogenetikà epeisÏdia anà Ëtoc.

'Opwc fa–netai sto sq†ma 4.2, upàrqei megàlh diak‘mansh sth qronik† katanom† tou
fainomËnou apÏ Ëtoc se Ëtoc, me mËgisto arijmÏ peript∏sewn kuklogËneshc na emfan–zetai
to Ëtoc 1996, me 71 epeisÏdia (7.1%), kai elàqisto ta Ëth 2002 kai 2006, me 40 (4.0%)
kai 41 (4.1%) epeisÏdia ant–stoiqa. Màlista, h qronià 1996 e–qe diapistwje– kai apÏ
touc Kelemen et al. (2015) wc h qronià me ta perissÏtera kuklogenetikà epeisÏdia sthn
perioq† thc Mesoge–ou. Paràllhla, apÏ to –dio sq†ma parathre–tai mia anodik† tàsh thc
qronoseiràc twn et†siwn suqnot†twn twn epeisod–wn kuklogËneshc, gia olÏklhrh thn
perioq† melËthc katà thn per–odo twn 19 qrÏnwn. H tàsh aut† e–nai 0.307 kuklogenetikà
epeisÏdia anà Ëtoc, apÏ thn ex–sws† thc y = 0.307x + 49.14, me apotËlesma to posostÏ
thc metablhtÏthtac thc suqnÏthtac kuklogËneshc, pou ofe–letai sth grammik† tàsh pou
upolog–same, na diapist∏netai wc 0.6%. BËbaia, an kai oi timËc entop–zontai stajerà g‘rw
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apÏ thn euje–a palindrÏmhshc, h qronoseirà den parousiàzei statistikà shmantik† tàsh
sto ep–pedo shmantikÏthtac 95%, parousiàzontac suntelest† susqËtishc 0.2.

Sq†ma 4.2: Et†sia katanom† apÏlutwn suqnot†twn tou arijmo‘ twn kuklogenetik∏n
epeisod–wn pou entop–sthkan sthn perioq† thc Mesoge–ou, diàrkeiac toulàqiston m–ac
mËrac, katà thn per–odo 1990-2008.

4.2.2 Dutik† MesÏgeioc

ApÏ tic 1002 peript∏seic kuklogËneshc pou entop–sthkan se olÏklhrh thn perioq† me-
lËthc, oi 345 (34.5%) dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou, prok‘pto-
ntac Ëtsi Ënac mËsoc arijmÏc 18 kuklogenetik∏n epeisod–wn anà Ëtoc gia thn perioq† aut†.

'Opwc fa–netai sto sq†ma 4.3, upàrqei megàlh diak‘mansh sth qronik† katanom† tou
fainomËnou apÏ Ëtoc se Ëtoc, me mËgisto arijmÏ peript∏sewn kuklogËneshc na shmei∏ne-
tai to Ëtoc 1996, me 27 epeisÏdia (7.8%), en∏ elàqistoc arijmÏc peript∏sewn emfan–zetai
to Ëtoc 2006, me 9 epeisÏdia (2.6%). Se autÏ to shme–o ax–zei na shmeiwje– Ïti h qronià
pou emfan–zetai o mËgistoc arijmÏc kuklogenetik∏n epeisod–wn se olÏklhrh thn perioq†
melËthc Ërqetai se sumfwn–a me aut† sthn Dutik† MesÏgeio.

Paràllhla, apÏ to –dio sq†ma parathre–tai mia mikr† kajodik† tàsh thc qronoseiràc
twn et†siwn suqnot†twn twn epeisod–wn kuklogËneshc sthn Dutik† MesÏgeio gia ta 19
qrÏnia melËthc. To sumpËrasma autÏ Ërqetai se sumfwn–a me ta apotelËsmata thc erga-
s–ac twn Maheras et al. (2001), sta opo–a diapist∏netai mia elafrà ptwtik† tàsh thc
suqnÏthtac kuklogËneshc gia thn perioq† thc Dutik†c Mesoge–ou, an kai h melËth aut†
aforo‘se tic qroniËc 1958-1997 kai sumperilàmbane kai tic ufËseic pou dhmiourg†jhkan
sthn perioq† me diàrkeia zw†c mikrÏterhc apÏ 24 ∏rec. BËbaia h qronoseirà den parousi-
àzei statistikà shmantik† tàsh sto ep–pedo shmantikÏthtac 95%, kaj∏c Ïpwc fa–netai kai
apÏ thn ex–swsh thc tàshc thc y = �0.0526x + 18.474, to posostÏ thc metablhtÏthtac
thc suqnÏthtac kuklogËneshc sthn perioq† thc Dutik†c Mesoge–ou, pou ofe–letai sth
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grammik† tàsh, e–nai 0.0526 epeisÏdia anà Ëtoc, dhlad† diapist∏netai wc 0.3%. EpiplËon
stoiqe–o pou odhge– sto parapànw sumpËrasma, apotele– o idia–tera qamhlÏc suntelest†c
susqËtishc (correlation coefficient) -0.07.

Sq†ma 4.3: Et†sia katanom† apÏlutwn suqnot†twn tou arijmo‘ twn kuklogenetik∏n
epeisod–wn, pou entop–sthkan sthn perioq† thc Dutik†c Mesoge–ou, diàrkeiac toulàqi-
ston m–ac mËrac, katà thn per–odo 1990-2008.

4.2.3 Kentrik† MesÏgeioc

ApÏ tic 1002 peript∏seic kuklogËneshc pou entop–sthkan se olÏklhrh thn perioq† me-
lËthc, oi 331 (33.0%) dhmiourg†jhkan katà to pr∏to qronikÏ touc b†ma sthn perioq† thc
Kentrik†c Mesoge–ou, pou antistoiqe– se Ëna mËso arijmÏ 18.2 kuklogenËsewn anà Ëtoc
gia thn perioq† aut†.

'Opwc fa–netai sto sq†ma 4.4, upàrqei emfan†c diak‘mansh sth qronik† katanom† tou
fainomËnou apÏ Ëtoc se Ëtoc, me mËgisto arijmÏ peript∏sewn kuklogËneshc na shmei∏ne-
tai to Ëtoc 1995, me 25 epeisÏdia (7.6%), en∏ elàqistoc arijmÏc peript∏sewn emfan–zetai
to Ëtoc 2002, me mÏlic 10 epeisÏdia (3.0%).

Paràllhla, apÏ to –dio sq†ma parathre–tai mia elafr∏c anodik† tàsh thc qronoseiràc
twn et†siwn suqnot†twn twn epeisod–wn kuklogËneshc sthn Kentrik† MesÏgeio gia ta
19 qrÏnia melËthc, me ex–swsh thc tàshc aut†c na e–nai y = 0.0474x + 16.684. Pio su-
gkekrimËna, to posostÏ thc metablhtÏthtac thc suqnÏthtac kuklogËneshc pou ofe–letai
sth grammik† tàsh diapist∏netai wc 0.26%, mÏlic dhlad† 0.0474 kuklogenetikà epeisÏdia
anà Ëtoc, me ton suntelest† susqËtishc (correlation coefficient) 0.06 na e–nai arketà
qamhlÏc, me apotËlesma h qronoseirà na mhn parousiàzei statistikà shmantik† tàsh sto
ep–pedo shmantikÏthtac 95%.
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Sq†ma 4.4: Et†sia katanom† apÏlutwn suqnot†twn tou arijmo‘ twn kuklogenetik∏n
epeisod–wn, pou entop–sthkan sthn perioq† thc Kentrik†c Mesoge–ou, diàrkeiac toulàqi-
ston m–ac mËrac, katà thn per–odo 1990-2008.

4.2.4 Anatolik† MesÏgeioc

ApÏ tic 1002 peript∏seic kuklogËneshc pou entop–sthkan se olÏklhrh thn perioq† me-
lËthc, oi 326 (32.5%) dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou, prok‘pto-
ntac Ëtsi Ënac mËsoc arijmÏc 17.2 kuklogenËsewn anà Ëtoc gia thn perioq† aut†.

'Opwc fa–netai sto sq†ma 4.5, upàrqei megàlh diak‘mansh sth qronik† katanom† tou
fainomËnou apÏ Ëtoc se Ëtoc, me mËgisto arijmÏ peript∏sewn kuklogËneshc na shmei∏ne-
tai to Ëtoc 2008, me 26 (8.0%) epeisÏdia, en∏ elàqistoc arijmÏc peript∏sewn emfan–zetai
to Ëtoc 2002, me 7 epeisÏdia (2.1%).

Paràllhla, apÏ to –dio sq†ma parathre–tai aisjhtà anodik† tàsh thc qronoseiràc twn
et†siwn suqnot†twn twn epeisod–wn kuklogËneshc sthn Anatolik† MesÏgeio gia ta 19
qrÏnia melËthc. To sumpËrasma autÏ Ërqetai se sqetik† sumfwn–a me ta apotelËsmata
thc ergas–ac twn Maheras et al. (2001), oi opo–oi diap–stwsan mia elafrà anodik† tàsh
thc suqnÏthtac kuklogËneshc sthn perioq† thc Anatolik†c Mesoge–ou, Ëqontac or–sei
wc Anatolik† MesÏgeio Ëna eur‘tero tm†ma, me gewgrafikà Ïria suntetagmËnwn 20-65�N
kai 22-50�E, kai me qronikÏ pla–sio melËthc ta Ëth 1958-1997.

Pio sugkekrimËna, sto sq†ma 4.5 parousiàzetai h grammik† tàsh thc qronoseiràc,
me ex–swsh y = 0.3123x + 13.982, me to posostÏ thc metablhtÏthtac thc suqnÏthtac
kuklogËneshc pou ofe–letai se aut† na diapist∏netai wc 0.3123 kuklogenetikà epeisÏdia
anà Ëtoc (1.8%). Paràllhla, an kai parousiàzei suntelest† susqËtishc (correlation
coefficient) 0.37, o opo–oc an kai e–nai o uyhlÏteroc apÏ kàje àllh upoperioq† melËthc
(Dutik† kai Kentrik† MesÏgeio), h qronoseirà suneq–zei na mhn parousiàzei statistikà
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shmantik† tàsh sto ep–pedo shmantikÏthtac 95%.

Sq†ma 4.5: Et†sia katanom† apÏlutwn suqnot†twn tou arijmo‘ twn kuklogenetik∏n
epeisod–wn, pou entop–sthkan sthn perioq† thc Anatolik†c Mesoge–ou, diàrkeiac toulàqi-
ston m–ac mËrac, katà thn per–odo 1990-2008.

4.2.5 Sugkritikà apotelËsmata

Sto sq†ma 4.6 fa–nontai ta sugkentrwtikà apotelËsmata thc et†siac metabol†c thc sqeti-
k†c suqnÏthtac tou arijmo‘ twn kuklogenetik∏n epeisod–wn, pou anal‘jhkan parapànw,
xeqwristà gia kàje upoperioq† melËthc.

Sto sq†ma autÏ parousiàzetai mia arketà omoiÏmorfh katanom† twn sqetik∏n suqno-
t†twn emfànishc twn kuklogenËsewn pou entop–sthkan anàmesa stic treic upoperioqËc
melËthc anà ta 19 Ëth, me exa–resh tic suqnÏthtec pou parathr†jhkan ta Ëth 1995, 2002,
2003, 2006 kai 2008 oi opo–ec kai parousiàzoun mia pio Ëntonh metablhtÏthta. Katà tic
qroniËc autËc, fa–netai na parousiàzontai ta mËgista kai elàqista sunolikà kuklogene-
tikà epeisÏdia pÏte thc Anatolik†c kai pÏte thc Dutik†c Mesoge–ou. Pio sugkekrimËna,
mia qronià pou emfan–zei tic pio Ëntonec diaforopoi†seic ston arijmÏ kuklogenËsewn pou
entop–sthkan anàmesa stic treic upoperioqËc melËthc, kai kur–wc thn Anatolik† kai Duti-
k† MesÏgeio, apotele– to Ëtoc 2002. Se aut† th qronià, to posostÏ twn kuklogenËsewn
thc Dutik†c Mesoge–ou apotele– to 6.8% aut†c, thc Kentrik†c Mesoge–ou to 3.1% aut†c
kai thc Anatolik†c Mesoge–ou to 2.2% tou sunÏlou thc ant–stoiqa. Dhlad†, h qronià
2002 pou Ëqei oriste– wc h qronià me ta ligÏtera kuklogenetikà epeisÏdia se olÏklhrh thn
perioq† melËthc, sumfwne– me ta ant–stoiqa apotelËsmata twn upoperioq∏n thc Kentrik†c
kai Anatolik†c Mesoge–ou, en∏ ant–jeta th qronià aut† sth Dutik† MesÏgeio emfan–zetai
me arketà epeisÏdia. BËbaia emfan–zei elàqisto arijmÏ kuklogenetik∏n epeisod–wn katà
to Ëtoc 2006 Ïpou apotele– de‘tero elàqisto gia thn perioq† thc Mesoge–ou. EpiplËon,
h qronià 1996 fa–netai na apotele– th qronik† per–odo me ta perissÏtera kuklogenetikà
epeisÏdia twn et∏n thc sugkekrimËnhc melËthc, tÏso gia olÏklhrh thn perioq† thc Me-
soge–ou, Ïpwc Ëqei oriste–, Ïso kai se megàlo bajmÏ gia tic treic epimËrouc upoperioqËc
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melËthc.

Sq†ma 4.6: Sugkritik† apot‘pwsh thc et†siac metabol†c thc sqetik†c suqnÏthtac (%)
tou arijmo‘ twn kuklogenetik∏n epeisod–wn, pou entop–sthkan xeqwristà sthn perioq†
thc Dutik†c, Kentrik†c allà kai Anatolik†c Mesoge–ou ant–stoiqa, katà thn per–odo
1990–2008.

4.3 Mhnia–a kai epoqiak† suqnÏthta kuklogËneshc

H anàlush twn mhna–wn kai epoqik∏n katanom∏n thc emfànishc tou fainomËnou thc ku-
klogËneshc de–qnei mia saf† prot–mhsh dhmiourg–ac katà thn yuqr† per–odo tou Ëtouc, h
opo–a perilambànei touc m†nec Ianouàrio, Febrouàrio, Màrtio, Okt∏brio, NoËmbrio kai
DekËmbrio, me k‘ria mËgista na emfan–zontai touc m†nec NoËmbrh, DekËmbrh kai Ianou-
àrio, gia olÏklhrh thn perioq† melËthc. Thn –dia stigm†, oi megal‘terec diaforopoi†seic
sth suqnÏthta emfànishc kuklogenËsewn sun†jwc sumba–noun metax‘ thc qeimerin†c kai
kalokairin†c periÏdou, Ïpou sunant∏ntai oi mËgistec kai elàqistec epoqiakËc suqnÏthtec
kuklogenetik∏n epeisod–wn ant–stoiqa, gegonÏc pou sumfwne– me ta apotelËsmata arke-
t∏n ergasi∏n, Ïpwc aut∏n twn Kelemen et al. (2015).

4.3.1 MesÏgeioc

Pio sugkekrimËna, oi kuklogenËseic pou entop–sthkan sthn perioq† thc Mesoge–ou ka-
tà thn yuqr† per–odo sthn diàrkeia twn 19 qrÏnwn melËthc agg–zoun to posostÏ tou
56.7% tou sunoliko‘ plhjusmo‘ kuklogenËsewn sthn perioq† aut†. Màlista, katà touc
qeimerino‘c m†nec emfan–zetai per–pou to 30.6% tou sunoliko‘ arijmo‘ twn peript∏sewn
(sq†ma 4.8), me to mËgisto na katagràfetai touc m†nec DekËmbrio kai Ianouàrio me 105
epeisÏdia (10.6%) ant–stoiqa, en∏ arketà auxhmËnoc arijmÏc epeisod–wn parousiàzetai kai
katà touc metabatiko‘c epoqiako‘c m†nec NoËmbrio kai Màrtio, me 104 (10.5%) kai 100
(10.1%) epeisÏdia ant–stoiqa, kaj∏c kai ton Io‘lio me 88 epeisÏdia (8.9%) (sq†ma 4.7).
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H prot–mhsh emfànishc tou fainomËnou katà thn yuqr† per–odo tou Ëtouc ofe–letai
stic eunokËc atmosfairikËc sunj†kec pou emfan–zontai sth MesÏgeio katà th sugkekri-
mËnh qronik† per–odo tou Ëtouc kai sqet–zontai me: a) To gegonÏc Ïti h jàlassa e–nai
jermÏterh apÏ ton parake–meno aËra, en∏ h jermokrasiak† ant–jesh xhràc-jàlassac e–nai
enisqumËnh (Sutcliffe, 1960b; Alpert et al, 1990b; Radinovic, 1987; Trigo et al, 2002);
b) Th megistopo–hsh tou paràgonta thc diabatik†c jËrmanshc, Ïpwc autÏc ekfràzetai a-
pÏ tic auxhmËnec roËc aisjht†c kai lanjànousac jermÏthtac (Alpert and Neeman, 1992;
Lolis et al, 2004); g) Thn emfànish eunok∏n jermodunamik∏n sunjhk∏n sthn an∏terh
tropÏsfaira katà th diàrkeia tou qeim∏na, oi opo–ec bohjo‘n shmantikà thn anàptuxh
kuklogenËsewn sthn epifàneia kai màlista isqur∏n peript∏sewn Ïpwc Ëqoun de–xei proh-
go‘menec melËtec (Maheras et al, 2001; Flocas et al, 2001; Lagouvardos et al, 2007;
Kouroutzoglou, 2014).

Ant–jeta, oi m†nec katà touc opo–ouc entop–sthkan ta ligÏtera epeisÏdia kuklogËne-
shc e–nai o Okt∏brioc kai o SeptËmbrioc me 54 (5.5%) kai 58 (5.9%) peristatikà ant–stoi-
qa, me mikr† diaforà apÏ touc m†nec Màio kai Io‘nio, katà touc opo–ouc diapist∏nontai
63 (6.4%) kai 68 (6.9%) peristatikà kuklogËneshc. Paràllhla, blËpontac to sq†ma 4.8,
sto opo–o apotup∏netai h epoqiak† katanom† twn kuklogenËsewn sthn perioq† thc Me-
soge–ou, odhgo‘maste sto sumpËrasma Ïti katà touc fjinopwrino‘c m†nec (SeptËmbrio,
Okt∏brio, NoËmbrio) emfan–zontai sunolikà oi ligÏterec peript∏seic kuklogËneshc apÏ
kàje àllh epoq†, me 216 epeisÏdia kai sunolikÏ posostÏ suqnÏthtac dhmiourg–ac 21.9%,
me mikr† diaforà apÏ thn kalokairin† per–odo (228 epeisÏdia, 23.1%), apotËlesma pou
sumfwne– me thn ergas–a twn Kelemen et al. (2015). Paràllhla, oi anoixiàtikoi m†nec
(Màrtioc, Apr–lioc, Màioc) parousiàzoun Ënan sqetikà endiàmeso arijmÏ 242 kuklogene-
tik∏n epeisod–wn thc tàxewc tou 24.5% tou sunoliko‘ arijmo‘ kuklogenËsewn.

Sq†ma 4.7: Mhnia–a katanom† sqetik∏n suqnot†twn (%) tou arijmo‘ twn kuklogene-
tik∏n epeisod–wn, diàrkeiac toulàqiston m–ac hmËrac, pou entop–sthkan sthn perioq† thc
Mesoge–ou katà thn per–odo 1990-2008.
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Sq†ma 4.8: Epoqiak† katanom† apÏlutwn kai ant–stoiqa sqetik∏n suqnot†twn (%)
tou arijmo‘ twn twn kuklogenetik∏n epeisod–wn, diàrkeiac toulàqiston m–ac hmËrac, pou
entop–sthkan sthn perioq† thc Mesoge–ou katà thn per–odo 1990-2008.

'Olec oi parapànw qronikËc katanomËc anal‘jhkan xeqwristà gia thn Dutik†, Kentri-
k† kai Anatolik† MesÏgeio kai parousiàzontai parakàtw.

4.3.2 Dutik† MesÏgeioc

Sth Dutik† MesÏgeio, o arijmÏc twn kuklogenetik∏n epeisod–wn parousiàzei mËgisto
katà thn earin† per–odo tou Ëtouc, me posostÏ 29.6% ep– tou sunoliko‘ plhjusmo‘ ku-
klogenËsewn sthn perioq† aut†, me sqetikà mikr† diaforà apÏ thn kuklogenetik† drasth-
riÏthta thc qeimerin†c periÏdou (26.4%), Ïpwc fa–netai kai sto sq†ma 4.10. To gegonÏc
autÏ fa–netai na sumfwne– kai me thn ergas–a twn Maheras et al. (2001), sthn opo–a
diap–stwsan Ïti katà thn per–odo thc ànoixhc h suqnÏthta twn epeisod–wn kuklogËneshc
e–nai uyhlÏterh se olÏklhrh th Dutik† MesÏgeio.

ParÏlo pou o arijmÏc twn dhmiourgo‘menwn ufËsewn, Ïpwc proanafËrjhke, parou-
siàzei sunolikÏ mËgisto katà thn ànoixh, wstÏso emfan–zei epimËrouc mËgista kuklo-
genetik∏n epeisod–wn katà touc m†nec Apr–lio, NoËmbrio kai Ianouàrio, me 42 (12.2%),
41 (11.9%) kai 37(10.7%) epeisÏdia ant–stoiqa (sq†ma 4.8). Ant–jeta, elàqista poso-
stà kuklogËneshc parousiàzontai katà touc m†nec SeptËmbrio (15 epeisÏdia, 4.3%) kai
Okt∏brio (17 epeisÏdia, 4.9%), Ïpwc diap–stwsan kai oi Maheras et al. (2001) sta apo-
telËsmatà touc.

Arketà auxhmËnoc arijmÏc kuklogenetik∏n epeisod–wn entop–zetai kai katà thn jeri-
n† per–odo (79 epeisÏdia, 21.2%), kai kur–wc katà touc m†nec Io‘nio kai Io‘lio, me 29
(8.4%) kai 30 (8.7%) epeisÏdia ant–stoiqa, an kai sunolikà apotele– thn epoq† me thn
mikrÏterh kuklogenetik† drasthriÏthta gia thn perioq† thc Dutik†c Mesoge–ou, me mi-
kr† diaforà apÏ aut† thn fjinopwrin†c periÏdou (22.9%). H auxhmËnh aut† suqnÏthta
kuklogenetik∏n epeisod–wn pou parathre–tai sthn perioq† aut† katà touc kalokairino‘c
m†nec, diapist∏jhke kai sthn ergas–a twn Maheras et al. (2001) kur–wc bËbaia gia ton
m†na A‘gousto, en∏ ofe–letai katà k‘rio lÏgo sthn Ëntonh dhmiourg–a jermik∏n qamh-
l∏n sthn perioq† thc Ibhrik†c qerson†sou allà kai thc BÏreiac Saqàrac katà thn epoq†
aut†, Ïpwc Ëqoun de–xei kai arketËc àllec melËtec, Ïpwc autËc twn Bartholy et al. (2008)
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kai Trigo et al. (2002).

Sq†ma 4.9: Mhnia–a katanom† sqetik∏n suqnot†twn (%) tou arijmo‘ twn kuklogene-
tik∏n epeisod–wn, diàrkeiac toulàqiston m–ac hmËrac, pou entop–sthkan sthn perioq† thc
Dutik†c Mesoge–ou katà thn per–odo 1990-2008.

Sq†ma 4.10: Epoqiak† katanom† apÏlutwn kai ant–stoiqa sqetik∏n suqnot†twn (%)
tou arijmo‘ twn kuklogenetik∏n epeisod–wn, diàrkeiac toulàqiston m–ac hmËrac, pou e-
ntop–sthkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo 1990-2008.

4.3.3 Kentrik† MesÏgeioc

Sthn Kentrik† MesÏgeio, Ïpwc màlista fa–netai sto sq†ma 4.11, o arijmÏc twn ku-
klogenËsewn parousiàzei Ëntono mËgisto (76.1%) katà th diàrkeia thc yuqr†c periÏdou
tou Ëtouc, kai kur–wc katà touc m†nec DekËmbrio kai NoËmbrio, me 63 (19.0%) kai 47
(14.2%) epeisÏdia ant–stoiqa. Ant–jeta, arketà elattwmËnh parousiàzetai h kuklogene-
tik† drasthriÏthta sthn perioq† aut† katà touc kalokairino‘c m†nec, emfan–zontac mÏlic
24 epeisÏdia (7.3%), allà kai katà touc metabatiko‘c m†nec Apr–lio, Màio, SeptËmbrio
kai Okt∏brio, oi opo–oi parousiàzoun ant–stoiqa 23 (6.9%), 19 (5.7%), 13 (3.9%) kai 21
(6.3) kuklogenetikà epeisÏdia, gegonÏc pou ofe–letai sth exasjËnhsh twn d‘o k‘riwn
kuklogenetik∏n perioq∏n thc Kentrik†c Mesoge–ou (NÏtiac Ital–ac kai Adriatik†c) katà
touc m†nec auto‘c.
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Emfan–zetai loipÏn megàlh diaforopo–hsh metax‘ twn posost∏n dhmiourg–ac kukloge-
netik∏n epeisod–wn sthn perioq† thc Kentrik†c Mesoge–ou katà thn qeimerin† (44.1%) kai
kalokairin† (7.3%) per–odo tou Ëtouc, parousiàzontac ant–stoiqa to mËgisto kai elàqisto
aut†c. Paràllhla, oi epoqËc thc ànoixhc kai tou fjinop∏rou mporo‘n na qarakthristo‘n
wc endiàmesec, emfan–zontac ant–stoiqa 80 (24.2%) kai 81 (24.5%) epeisÏdia (sq†ma 4.12).

Sq†ma 4.11: Mhnia–a katanom† sqetik∏n suqnot†twn (%) tou arijmo‘ twn kukloge-
netik∏n epeisod–wn, diàrkeiac toulàqiston m–ac hmËrac, pou entop–sthkan sthn perioq†
thc Kentrik†c Mesoge–ou katà thn per–odo 1990-2008.

Sq†ma 4.12: Epoqiak† katanom† apÏlutwn kai ant–stoiqa sqetik∏n suqnot†twn (%)
tou arijmo‘ twn kuklogenetik∏n epeisod–wn, diàrkeiac toulàqiston m–ac hmËrac, pou e-
ntop–sthkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn per–odo 1990-2008.

4.3.4 Anatolik† MesÏgeioc

'Opwc fa–netai kai sto sq†ma 4.14, h Anatolik† MesÏgeioc apotele– k‘ria phg† kuklo-
genetik∏n epeisod–wn katà touc jerino‘c m†nec (38.3%), emfan–zontac 125 epeisÏdia. Pio
sugkekrimËna, sthn perioq† aut† emfan–zontai d‘o k‘ria mËgista katà touc m†nec Io‘lio
kai A‘gousto, me 52 (16.0%) kai 45 (13.8%) epeisÏdia ant–stoiqa (sq†ma 4.13).
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H auxhmËnh aut† suqnÏthta kuklogenetik∏n epeisod–wn pou parathre–tai sthn pe-
rioq† thc Anatolik†c Mesoge–ou katà touc kalokairino‘c m†nec, diapist∏jhke kai sthn
ergas–a twn Maheras et al. (2001) kur–wc bËbaia gia ton m†na A‘gousto, en∏ ofe–letai
sthn Ëntonh kuklogenetik† drasthriÏthta sthn perioq† thc K‘prou allà kai se mikrÏtero
bajmÏ thc Ma‘rhc Jàlassac katà thn epoq† aut†, Ïpwc Ëqoun de–xei kai arketËc àllec
melËtec, Ïpwc autËc twn Trigo et al. (2002). Màlista, h perioq† thc K‘prou apotele–
phg† kuklogenËsewn kaj' Ïlh th diàrkeia tou Ëtouc pou Ïmwc drasthriopoie–tai Ëntona
katà th diàrkeia twn jerin∏n mhn∏n tou Ëtouc dhmiourg∏ntac jermikà qamhlà kai ta opo–a
Ïpwc Ëqei apodeiqje– se prohgo‘menec melËtec e–nai qamhlà mikr†c Ëntashc allà megàlhc
diàrkeiac (Maheras, 1983, Nicolaides et al, 2004).

Ant–jeta, arketà elattwmËnh fa–netai na e–nai h kuklogenetik† drasthriÏthta sthn
perioq† aut† katà touc m†nec Apr–lio, Màio kai Okt∏brio, me 14 (4.3%), 13 (4.0%) kai 16
(4.9%) epeisÏdia ant–stoiqa. H epoq† loipÏn thc ànoixhc (18.4%), me mikr† diaforà apÏ
to fjinÏpwro (20.6%) allà kai apÏ to qeim∏na (22.7%), Ïpwc fa–netai kai apÏ to sq†ma
4.14, apotele– thn per–odo me thn mikrÏterh kuklogenetik† drasthriÏthta sthn perioq†
thc Anatolik†c Mesoge–ou, emfan–zontac 60 mÏno epeisÏdia.

Sq†ma 4.13: Mhnia–a katanom† sqetik∏n suqnot†twn (%) tou arijmo‘ twn kukloge-
netik∏n epeisod–wn, diàrkeiac toulàqiston m–ac hmËrac, pou entop–sthkan sthn perioq†
thc Anatolik†c Mesoge–ou katà thn per–odo 1990-2008.
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Sq†ma 4.14: Epoqiak† katanom† apÏlutwn kai ant–stoiqa sqetik∏n suqnot†twn (%)
tou arijmo‘ twn kuklogenetik∏n epeisod–wn, diàrkeiac toulàqiston m–ac hmËrac, pou e-
ntop–sthkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn per–odo 1990-2008.

4.3.5 Sugkritikà apotelËsmata

Se genikËc grammËc, Ïpwc fa–netai kai sto sq†ma 4.15, upàrqei sqetik† sumfwn–a metax‘
twn suqnot†twn emfànishc kuklogenetik∏n epeisod–wn anàmesa sthn Dutik†, Kentrik†
kai Anatolik† MesÏgeio, kur–wc katà thn yuqr† per–odo tou Ëtouc, me exa–resh ton m†na
DekËmbrio pou parousiàzei megàlec diaforopoi†seic sta posostà emfànishc kuklogenËse-
wn metax‘ twn tri∏n upoperioq∏n melËthc. Màlista, katà ton m†na Okt∏brio upàrqei
megàlh sumfwn–a metax‘ touc, parousiàzontac ant–stoiqa ta posostà 4.9%, 6.3% kai
4.9%.

Thn –dia stigm†, megàlh apÏklish parousiàzetai anàmesa stic treic upoperioqËc me-
lËthc katà touc upÏloipouc m†nec, kai kur–wc katà thn jerin† per–odo, Ïpou h Anato-
lik† MesÏgeioc parousiàzei mËgisth (38.3%) suqnÏthta kuklogËneshc kai h Kentrik†
ant–stoiqa elàqisth (7.3%). Paràllhla, megàlec e–nai kai oi diaforopoi†seic anàmesa
sth suqnÏthta kuklogËneshc katà th qeimerin† per–odo, metax‘ thc Kentrik†c Mesoge-
–ou kai twn àllwn d‘o upoperioq∏n melËthc, Ïpou h pr∏th parousiàzei Ëntono mËgisto
(44.1%). TËloc, h per–odoc thc ànoixhc kai kur–wc tou fjinop∏rou, parousiàzoun arke-
tËc omoiÏthtec sto posostÏ emfànishc kuklogenetik∏n epeisod–wn se kàje upoperioq†
xeqwristà, Ïpwc g–netai fanerÏ kai apÏ to sq†ma 4.16.

Sq†ma 4.15: Sugkritik† apot‘pwsh thc mhnia–ac metabol†c thc sqetik†c suqnÏthtac
(%) tou arijmo‘ twn kuklogenetik∏n epeisod–wn, pou entop–sthkan xeqwristà sthn pe-
rioq† thc Dutik†c, Kentrik†c kai Anatolik†c Mesoge–ou ant–stoiqa, katà thn per–odo
1990–2008.
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Sq†ma 4.16: Epoqiak† katanom† apÏlutwn kai ant–stoiqa sqetik∏n suqnot†twn (%)
tou arijmo‘ twn kuklogenetik∏n epeisod–wn, pou entop–sthkan sthn perioq† thc Dutik†c,
Kentrik†c kai Anatolik†c Mesoge–ou, katà thn per–odo 1990-2008.

4.4 Elàqisth p–esh

ShmantikËc dunamikËc paràmetroi twn ufËsewn apotelo‘n h p–esh, h Ëntash, to bàjoc kai
h akt–na aut∏n. Ta qarakthristikà autà apotelo‘n endeiktikà krit†ria thc shmas–ac kai
thc epirro†c twn ufËsewn (Simmonds and Keay, 2000) kai ja analujo‘n parakàtw me
ant–stoiqa istogràmmata gia tic ufËseic pou dhmiourg†jhkan sthn perioq† thc Mesoge–-
ou, allà kai kàje epimËrouc upoperioq† melËthc, katà thn per–odo twn et∏n 1990-2008
elàqisthc diàrkeiac 24 ∏rec.

4.4.1 MesÏgeioc

'Opwc fa–netai sto sq†ma 4.17, to istÏgramma thc elàqisthc p–eshc gia tic ufËseic pou dh-
miourg†jhkan sthn perioq† melËthc kai Ëqoun elàqisth diàrkeia zw†c 24 ∏rec, akolouje–
m–a sqedÏn kanonik† katanom†. K‘rio mËgisto, me posostÏ emfànishc 56.5%, parousiàze-
tai gia tic ufËseic me elàqisth p–esh apÏ 1000 Ëwc 1010 hPa, en∏ ant–jeta oi ufËseic pou
entop–sthkan me elàqisth p–esh P  990 hPa kai P � 1020 hPa apotelo‘n posostÏ thc
tàxewc tou 2.1%.

E–nai emfanËc, Ïti perissÏtero apÏ to 97.8% twn tim∏n elàqisthc p–eshc br–sko-
ntai sto e‘roc apÏ 990 Ëwc 1020 hPa. To apotËlesma autÏ sumfwne– me ta ant–stoiqa
apotelËsmata twn Trigo et al. (1999), oi opo–oi parat†rhsan gia tic ufËseic pou dh-
miourg†jhkan sthn perioq† melËthc touc, h opo–a perilàmbane mia eur‘terh Ëktash thc
Mesoge–ou (15.75�W -45�E, 24.75�N -50.625�N) allà kai tic ufËseic me elàqisth diàrkeia
zw†c 12 ∏rec, parÏmoia katanom† gia tic elàqistec timËc p–eshc twn ufËsewn aut∏n pa-
rousiàzontac mËgista posostà emfànishc ep–shc sto diàsthma 990-1020 hPa. EpiplËon,
upolog–sthke h mËsh elàqisth p–esh twn ufËsewn pou dhmiourg†jhkan sthn perioq† aut†
wc 1005.1 hPa anà Ëtoc.

G–netai loipÏn emfanËc Ïti oi perissÏterec ufËseic sthn perioq† thc Mesoge–ou e–nai
asjene–c (51.6%) kai mËtriec (41.9%), s‘mfwna me thn taxinÏmhsh twn Maheras et al.
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(2001), en∏ mÏno to posostÏ thc tàxewc tou 6.5% apotelo‘n Ëntonec ufËseic.

Sq†ma 4.17: Katanom† sqetik∏n suqnot†twn (%) thc elàqisthc p–eshc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Mesoge–ou katà thn per–odo 1990-2008, elàqisthc
diàrkeiac 24 wr∏n.

Paràllhla, endiafËron apotele– h epoqiak† katanom† twn sqetik∏n suqnot†twn thc
elàqisthc p–eshc gia tic ufËseic pou dhmiourg†jhkan sthn MesÏgeio katà ta Ëth melËthc
kai di†rkesan toulàqiston m–a hmËra (sq†ma 4.18), kànontac fanerËc endeqÏmenec epo-
qiakËc metabolËc wc proc to mËgejoc twn ufËsewn. Màlista, ta apotelËsmata aut†c
fa–netai na Ërqontai se sumfwn–a me ta apotelËsmata twn Trigo et al. (1999), oi opo–oi
dhmio‘rghsan graf†mata se morf† scatterplots gia tic elàqistec piËseic twn ufËsewn pou
melet†jhkan gia touc endeiktiko‘c epoqiako‘c m†nec Ianouàrio, Apr–lio kai A‘gousto.

Pio sugkekrimËna, katà thn per–odo tou qeim∏na emfan–zetai to megal‘tero posostÏ
isqur∏n ufËsewn apÏ kàje àllh epoq†, en∏ paràllhla megàlo e–nai to posostÏ twn
mËtriwn kai asjen∏n ufËsewn. Màlista, h mËsh elàqisth p–esh twn ufËsewn pou dh-
miourgo‘ntai sthn perioq† thc Mesoge–ou thn epoq† aut† upolog–sthke wc 1004.5 hPa.
Ant–jeta, katà thn kalokairin† per–odo den emfan–zontai sqedÏn kajÏlou isqurËc ufËseic,
me mikrÏterh tim† elàqisthc p–eshc na e–nai ta 980 hPa, qarakthr–zontac amelhtËo poso-
stÏ ufËsewn, en∏ to posostÏ twn asjen∏n kai mËtriwn ufËsewn e–nai megal‘tero apÏ
kàje àllh epoq†. H mËsh elàqisth p–esh gia tic ufËseic pou genn†jhkan thn epoq† aut†
sthn perioq† melËthc mac e–nai 1007.1 hPa. TËloc, h oi katanomËc thc elàqisthc p–eshc
gia tic ufËseic pou dhmiourgo‘ntai katà thn ànoixh kai to fjinÏpwro fa–netai na Ëqoun
arketËc omoiÏthtec, emfan–zontac kai isqurËc peript∏seic ufËsewn, arketËc peript∏seic
mËtriwn ufËsewn allà kai plhj∏ra asjen∏n, kal‘ptontac parÏmoio e‘roc tim∏n. Gia tic
epoqËc thc ànoixhc kai tou fjinop∏rou upolog–sthkan ant–stoiqa oi mËsec timËc elàqi-
sthc p–eshc wc 1003.5 kai 1005.4 hPa.

Fa–netai loipÏn, Ïti gia thn perioq† thc Mesoge–ou oi sunolikà asjenËsterec ufËseic
lambànoun q∏ra katà th diàrkeia thc ànoixhc kai tou fjinop∏rou, en∏ oi sunolikà ento-
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nÏterec katà th diàrkeia tou qeim∏na.

Sq†ma 4.18: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc elàqisthc p–eshc
gia tic ufËseic pou dhmiourg†jhkan sthn perioq† thc Mesoge–ou katà thn per–odo 1990-
2008, elàqisthc diàrkeiac 24 wr∏n.

4.4.2 Dutik† MesÏgeioc

ParÏmoia morf† parousiàzei kai h katanom† twn sqetik∏n suqnot†twn thc elàqisthc
p–eshc twn ufËsewn pou dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou, Ïpwc fa-
–netai kai apÏ to sq†ma 4.19, me to mËgisto posostÏ twn ufËsewn (67.0%) me elàqisth
p–esh na emfan–zetai sto diàsthma 1000 Ëwc 1014 hPa. Ant–jeta, oi ufËseic pou ento-
p–sthkan me elàqisth p–esh P  990 hPa kai P � 1017 hPa apotelo‘n to posostÏ
3.8%. EpiplËon, g–netai emfanËc Ïti perissÏtero apÏ to 75% twn tim∏n p–eshc br–skontai
sto diàsthma 1000–1017 hPa, upolog–zontac th mËsh elàqisth p–esh twn ufËsewn pou
dhmiourg†jhkan sthn perioq† aut† wc 1005.2 hPa anà Ëtoc.

EpiplËon, s‘mfwna me thn taxinÏmhsh twn Maheras et al. (2001), apÏ tic ufËseic
pou dhmiourgo‘ntai sthn perioq† aut† kai Ëqoun elàqisth diàrkeia 24 ∏rec, to 51.9%
apotelo‘n asjene–c ufËseic, to 39.7% mËtriec, en∏ mÏno to posostÏ thc tàxewc tou 8.4%
apotele– isqurËc ufËseic.
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Sq†ma 4.19: Katanom† sqetik∏n suqnot†twn (%) thc elàqisthc p–eshc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

TËloc, sto sq†ma 4.20 parousiàzetai h epoqiak† katanom† twn sqetik∏n suqnot†twn
thc elàqisthc p–eshc gia tic ufËseic pou dhmiourg†jhkan sthn Dutik† MesÏgeio katà ta
Ëth melËthc 1990-2008 kai di†rkesan toulàqiston m–a hmËra.

Pio sugkekrimËna, katà thn per–odo tou qeim∏na parousiàzetai to megal‘tero posostÏ
isqur∏n ufËsewn apÏ kàje àllh epoq†, en∏ h mËsh elàqisth p–esh gia tic ufËseic pou
dhmiourgo‘ntai thn per–odo aut† upolog–sthke wc 1003.0 hPa. Ant–jeta, katà th diàrkeia
tou kalokairio‘, an kai upàrqei Ëna posostÏ sqetikà isqur∏n kai mËtriwn ufËsewn, h
pleioyhf–a twn ufËsewn pou dhmiourgo‘ntai e–nai asjene–c ufËseic, lambànontac to 70%
aut∏n elàqistec timËc p–eshc megal‘terec apÏ 1010 hPa, en∏ h mËsh elàqisth p–esh gia
Ïlec tic ufËseic pou dhmiourgo‘ntai sthn perioq† aut† katà thn epoq† tou kalokairio‘
upolog–sthke wc 1010.6 hPa. Katà thn ànoixh emfan–zontai oi ufËseic me tic mikrÏterec
timËc elàqisthc p–eshc, akÏma kai apÏ autËc pou dhmiourgo‘ntai katà thn qeimerin† per–odo
tou Ëtouc, an kai to posostÏ twn ufËsewn aut∏n e–nai pol‘ mikrÏ. H mËsh elàqisth
p–esh gia tic ufËseic thc earin†c periÏdou brËjhke wc 1003.3 hPa. TËloc, to fjinÏpwro
perilambànei tÏso mËtriec Ïso kai asjene–c ufËseic se sqetik† isorrop–a, en∏ an kai den
emfan–zei ufËseic me elàqistec timËc p–eshc mikrÏterec apÏ 990 hPa, to posostÏ twn
ufËsewn pou gennio‘ntai sthn perioq† aut† katà thn epoq† tou fjinop∏rou me elàqisth
tim† p–eshc apÏ 990 Ëwc 997 hPa uperba–nei to 10%. MËsh elàqisth p–esh gia to s‘nolo
twn ufËsewn thc periÏdou aut†c e–nai 1003.3 hPa.
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Sq†ma 4.20: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc elàqisthc p–eshc
gia tic ufËseic pou dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–o-
do 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.4.3 Kentrik† MesÏgeioc

ParÏmoia morf† parousiàzei kai h katanom† twn sqetik∏n suqnot†twn thc elàqisthc p–e-
shc twn ufËsewn gia thn perioq† thc Kentrik†c Mesoge–ou (sq†ma 4.21), me to mËgisto
posostÏ twn ufËsewn (86.1%) me elàqisth p–esh na emfan–zetai sto diàsthma 996 Ëwc
1014 hPa. Ant–jeta, oi ufËseic pou entop–sthkan me elàqisth p–esh P  990 hPa kai
P � 1017 hPa apotelo‘n to posostÏ mikrÏtero tou 2.5%. EpiplËon, g–netai emfanËc Ïti
perissÏtero apÏ to 86% twn tim∏n elàqisthc p–eshc br–skontai sto diàsthma 996–1014
hPa, en∏ upolog–sthke h mËsh elàqisth p–esh twn ufËsewn pou dhmiourg†jhkan sthn
perioq† aut† wc 1004.3 hPa anà Ëtoc.

EpiplËon, s‘mfwna me thn taxinÏmhsh twn Maheras et al. (2001), apÏ tic ufËseic
pou dhmiourgo‘ntai sthn perioq† aut† kai Ëqoun elàqisth diàrkeia 24 ∏rec, to 46.5%
apotelo‘n asjene–c ufËseic, anàlogo posostÏ thc tàxewc tou 47.7% apotelo‘n mËtriec
ufËseic, en∏ mÏno to 5.8% apotele– isqurËc ufËseic.
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Sq†ma 4.21: Katanom† sqetik∏n suqnot†twn (%) thc elàqisthc p–eshc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Akolouje– h epoqiak† katanom† twn sqetik∏n suqnot†twn thc elàqisthc p–eshc gia
tic ufËseic pou dhmiourg†jhkan sthn Kentrik† MesÏgeio katà tic qroniËc melËthc kai
di†rkesan toulàqiston m–a hmËra (sq†ma 4.22).

AnalutikÏtera, katà th diàrkeia tou qeim∏na sunant∏ntai oi ufËseic pou genn†jhkan
sthn perioq† thc Kentrik†c Mesoge–ou kai Ëqoun tic mikrÏterec allà kai tic megal‘terec
timËc elàqisthc p–eshc apÏ kàje àllh epoq† tou Ëtouc. Oi ufËseic pou dhmiourgo‘ntai
katà thn per–odo aut† e–nai se Ëna posostÏ isqurËc, allà kur–wc mËtriec † kai asjene–c,
en∏ h mËsh tim† elàqisthc p–eshc gia tic ufËseic thc sugkekrimËnhc periÏdou upolog–sth-
ke wc 1004.7 hPa. Ant–jeta, katà th diàrkeia tou kalokairio‘ den emfan–zontai kajÏlou
isqurËc ufËseic, parà mÏno mËtriec kai kur–wc asjene–c, oi opo–ec Ïmwc lambànoun wc
mËgisth tim† elàqisthc p–eshc ta 1015 hPa. H mËsh elàqisth p–esh gia tic ufËseic autËc
upolog–sthke wc 1005.5 hPa. Wc proc thn per–odo thc ànoixhc, emfan–zetai Ëna poso-
stÏ isqur∏n ufËsewn sqetikà megal‘tero apÏ to ant–stoiqo thc qeimerin†c periÏdou, eàn
làboume upÏyh mac thn kathgoriopo–hsh twn ufËsewn apÏ touc Maheras et al. (2001),
en∏ sthn pleioyhf–a thc apotele–tai tÏso apÏ mËtriec Ïso kai apÏ asjenËsterec ufËseic.
MËsh elàqisth p–esh twn ufËsewn aut∏n e–nai ta 1002.9 hPa. TËloc, to fjinÏpwro
perilambànei mËtriec allà kur–wc asjene–c ufËseic, me elàqistec ufËseic na e–nai isqurËc
allà oi opo–ec Ïmwc parousiàzoun tic mikrÏterec timËc elàqisthc p–eshc apÏ tic ant–stoi-
qec ufËseic kàje àllhc epoq†c gia thn perioq† thc Kentrik†c Mesoge–ou. Oi ufËseic
pou parousiàzontai katà thn diàrkeia tou fjinop∏rou sthn perioq† aut† Ëqoun wc mËsh
elàqisth tim† p–eshc ta 1004.8 hPa.
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Sq†ma 4.22: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc elàqisthc p–eshc
gia tic ufËseic pou dhmiourg†jhkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn pe-
r–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.4.4 Anatolik† MesÏgeioc

Akolouj∏ntac kai se aut† thn perioq† to istÏgramma thc elàqisthc p–eshc mia arketà
kanonikopoihmËnh morf† allà me m–a asummetr–a sta aristerà (sq†ma 4.23), fa–netai na
parousiàzei gia tic ufËseic me elàqisth p–esh apÏ 998 Ëwc 1014 hPa k‘rio mËgisto me
posostÏ emfànishc per–pou 86.5% ep– tou sunÏlou aut∏n. Ant–jeta, oi ufËseic pou e-
ntop–sthkan me elàqisth p–esh P  998 hPa kai P � 1017 hPa apotelo‘n posostÏ
mikrÏtero tou 9.2%. Thn –dia stigm†, g–netai emfanËc Ïti sthn perioq† aut† emfan–zetai
pol‘ mikrÏ posostÏ ufËsewn me elàqisth p–esh mikrÏterh apÏ 1000 hPa, me posostÏ
10.5%. TËloc, upolog–sthke h mËsh elàqisth p–esh twn ufËsewn pou dhmiourg†jhkan
sthn perioq† aut† wc 1005.8 hPa anà Ëtoc.

S‘mfwna me thn taxinÏmhsh twn Maheras et al. (2001), apÏ tic ufËseic pou dhmiour-
go‘ntai sthn perioq† thc Anatolik†c Mesoge–ou kai Ëqoun elàqisth diàrkeia 24 ∏rec, to
56.4% apotelo‘n asjene–c ufËseic, to 38.4% mËtriec, en∏ mÏno to 5.2% apotele– isqurËc
ufËseic.

66



Sq†ma 4.23: Katanom† sqetik∏n suqnot†twn (%) thc elàqisthc p–eshc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Paràllhla, sto sq†ma 4.24 parousiàzetai h epoqiak† katanom† twn sqetik∏n su-
qnot†twn thc elàqisthc p–eshc gia tic ufËseic pou dhmiourg†jhkan sthn perioq† thc
Anatolik†c Mesoge–ou katà thn per–odo melËthc 1990-2008 kai oi opo–ec di†rkesan tou-
làqiston m–a hmËra.

Pio sugkekrimËna, to qeim∏na emfan–zetai mikrÏ posostÏ tÏso asjen∏n Ïso kai i-
squr∏n ufËsewn sthn perioq† thc Anatolik†c Mesoge–ou. Ant–jeta, pleioyhf–a aut∏n
apotelo‘n me megàlo posostÏ emfànishc oi mËtriec ufËseic, oi opo–ec akoloujo‘n mia
arketà isorrophmËnh katanom† sto diàsthma 995-1015 hPa. H mËsh elàqisth p–esh gia
tic ufËseic thc epoq†c aut†c upolog–sthke wc 1006.6 hPa. Ant–stoiqa apotelËsmata fa-
–netai na lambànoume kai gia thn fjinopwrin† per–odo tou Ëtouc, h opo–a gia thn perioq†
aut† qarakthr–zetai ep–shc apÏ pol‘ mikrÏ posostÏ tÏso asjen∏n Ïso kai isqur∏n u-
fËsewn, me tim† elàqisthc p–eshc aut∏n mikrÏterh apÏ 1000 hPa. Ant–jeta, h pleioyhf–a
twn ufËsewn aut∏n entop–zetai sto diàsthma 1007-1014 hPa wc mËtriec ufËseic. 'Etsi,
h mËsh elàqisth p–esh gia tic ufËseic thc epoq†c aut†c upolog–sthke wc 1006.9 hPa.
Katà thn ànoixh fa–netai na dhmiourge–tai to megal‘tero posostÏ isqur∏n ufËsewn gia
thn perioq† melËthc mac, en∏ genikÏtera kai h epoq† aut† qarakthr–zetai apÏ mËgisto
mËtriwn ufËsewn, kur–wc sto diàsthma 1000-1008 hPa, en∏ h mËsh elàqisth p–esh gia tic
ufËseic thc epoq†c aut†c upolog–sthke wc 1005.2 hPa. TËloc, to 70% twn ufËsewn pou
dhmiourgo‘ntai sthn perioq† aut† katà th diàrkeia tou kalokairio‘ qarakthr–zetai apÏ
tim† elàqisthc p–eshc apÏ 1002 Ëwc 1007 hPa, en∏ elàqistec e–nai oi sqetikà isqurÏterec
ufËseic (1.0%), me elàqisth tim† aut∏n ta 990 hPa. H mËsh elàqisth p–esh pou upolo-
g–sthke gia tic ufËseic thc jerin†c periÏdou gia thn perioq† thc Anatolik†c Mesoge–ou
e–nai 1004.7 hPa.
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Sq†ma 4.24: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc elàqisthc p–eshc
gia tic ufËseic pou dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn
per–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.4.5 Sugkritikà apotelËsmata

Sunoy–zontac, Ïpwc fa–netai kai sto sq†ma 4.25, upàrqei shmantik† omoiÏthta ston trÏpo
katanom†c twn sqetik∏n suqnot†twn thc elàqisthc p–eshc twn ufËsewn elàqisthc diàr-
keiac 24 wr∏n, anàmesa stic treic upoperioqËc dhmiourg–ac touc, akolouj∏ntac kai oi
treic kanonik† katanom† me diaforopoi†seic kur–wc sta diast†mata Ïpou h elàqisth p–e-
sh lambànei timËc apÏ 995 Ëwc 1000 hPa, apÏ 1000 Ëwc 1005 hPa, apÏ 1005 Ëwc 1010
hPa kai apÏ 1010 Ëwc 1015 hPa.

Pio sugkekrimËna, to megal‘tero posostÏ twn ufËsewn kai gia tic treic upoperioqËc
melËthc (Dutik†, Kentrik† kai Anatolik† MesÏgeio) emfan–zetai me elàqisth p–esh apÏ
1000 Ëwc 1010 hPa, me posostà ant–stoiqa 48%, 55% kai 68% ep– tou sunÏlou thc e-
kàstote upoperioq†c. Paràllhla, to eur‘tero diàsthma tim∏n elàqisthc p–eshc apÏ 995
Ëwc 1015 hPa, qarakthr–zei ant–stoiqa to 85.2%, to 90.6% kai to 90.2% twn ufËsewn
pou dhmiourg†jhkan ant–stoiqa sthn perioq† thc Dutik†c, Kentrik†c kai Anatolik†c Me-
soge–ou. Ant–jeta, to elàqisto posostÏ ufËsewn kai gia tic treic perioqËc parousiàzetai
sta diast†mata Ïpou P  990 hPa kai P � 1020 hPa me sunolikÏ posostÏ ant–stoiqa
2.9%, 1.5% kai 1.9%.

EpiplËon, oi ufËseic pou dhmiourgo‘ntai sthn perioq† thc Dutik†c Mesoge–ou ka-
l‘ptoun Ëna megal‘tero e‘roc tim∏n elàqisthc p–eshc, apÏ 972.6 hPa Ëwc 1022.9 hPa,
se ant–jesh me tic ufËseic pou dhmiourgo‘ntai sthn Kentrik† kai Anatolik† MesÏgeio pou
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kal‘ptoun mikrÏtero e‘roc tim∏n (980.5-1020.9 hPa kai 981.9-1023.2 hPa ant–stoiqa).

Wc proc thn katanom† thc mËshc tim†c twn elàqistwn piËsewn twn ufËsewn, h opo–a
fa–netai ston p–naka 4.1, anà Ëtoc kai anà epoq† xeqwristà se kàje m–a apÏ tic perioqËc
melËthc kai aforo‘n ta Ëth 1990-2008, g–netai fanerÏ Ïti oi perissÏterec ufËseic parou-
siàzoun elàqisth p–esh katà th earin† per–odo, me mËsh tim† elàqisthc p–eshc 1002.9 hPa
kai 1004.7 hPa ant–stoiqa gia thn Kentrik† kai Anatolik† MesÏgeio. Exa–resh proka-
lo‘n oi ufËseic thc Dutik†c Mesoge–ou oi opo–ec parousiàzoun elàqisth mËsh tim† aut†c
katà thn qeimerin† per–odo me 1003 hPa. Màlista, ent‘pwsh prokale– to gegonÏc Ïti
sthn Anatolik† MesÏgeio oi megal‘terec timËc aut†c parousiàzontai katà thn per–odo
tou fjinop∏rou allà kai tou qeim∏na, kaj∏c Ïpwc fànhke kai apÏ to sq†ma 4.24, oi d‘o
autËc epoqËc qarakthr–zontai apÏ to megal‘tero posostÏ asjen∏n ufËsewn. Ant–jeta
gia thn Dutik† kai Kentrik† MesÏgeio oi megal‘terec timËc thc mËshc elàqisthc p–eshc
emfan–zontai katà thn jerin† per–odo me 1010.6 kai 1005.5 hPa ant–stoiqa.

EpiplËon, ax–zei na shmeiwje– Ïti oi ufËseic pou dhmiourgo‘ntai sthn Kentrik† Me-
sÏgeio lambànoun thn mikrÏterh mËsh tim† elàqistwn piËsewn (1004.3 hPa) anà Ëtoc,
sugkritikà me tic àllec d‘o perioqËc melËthc, Anatolik† kai Dutik† MesÏgeio, pou sh-
mei∏noun ant–stoiqa 1005.8 hPa kai 1005.2 hPa, me thn Anatolik† MesÏgeio na shmei∏nei
arketà megàlec mËsec timËc aut†c kai anà epoq† (p–nakac 4.1).

Wc proc thn kathgoriopo–hsh twn ufËsewn katà toucMaheras et al. (2001), to mega-
l‘tero posostÏ isqur∏n ufËsewn parathre–tai sthn Dutik† MesÏgeio (8.4%), to mega-
l‘tero posostÏ mËtriwn ufËsewn sthn Kentrik† MesÏgeio (47.7%), en∏ to megal‘tero
posostÏ asjen∏n ufËsewn entop–zetai sthn Anatolik† MesÏgeio (56.4%) upologizÏmeno
ep– tou sunÏlou thc ekàstote perioq†c melËthc.

Sq†ma 4.25: Sugkritik† apot‘pwsh twn sqetik∏n suqnot†twn (%) thc elàqisthc
p–eshc twn ufËsewn, pou dhmiourg†jhkan xeqwristà sthn perioq† thc Dutik†c, Kentrik†c
kai Anatolik†c Mesoge–ou ant–stoiqa, katà thn per–odo 1990-2008, elàqisthc diàrkeiac
24 wr∏n.
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P–nakac 4.1 MËsh tim† twn elàqistwn piËsewn twn ufËsewn (se hPa), me elàqisth
diàrkeia zw†c 24 ∏rec, oi opo–ec genn†jhkan xeqwristà se kàje m–a upoperioq† melËthc,

anà Ëtoc kai epoq†.

'Etoc Qeim∏nac 'Anoixh Kaloka–ri FjinÏpwro

MesÏgeioc 1005.1 1004.5 1003.5 1007.1 1005.4

Dutik† MesÏgeioc 1005.2 1003.0 1003.3 1010.6 1004.5

Kentrik† MesÏgeioc 1004.3 1004.7 1002.9 1005.5 1004.8

Anatolik† MesÏgeioc 1005.8 1006.6 1004.7 1005.2 1006.9

4.5 MËgisth Laplasian† thc kentrik†c p–eshc

H laplasian† thc kentrik†c p–eshc (r2P ) apotele– Ëna apotelesmatikÏ mËtro gia ton
prosdiorismÏ thc Ëntashc tou qamhlo‘ (Petterssen, 1956), Ïpwc Ëqei †dh eipwje– kai sto
kefàlaio 3 thc paro‘sac ergas–ac.

4.5.1 MesÏgeioc

'Opwc fa–netai sto sq†ma 4.26, h katanom† thc mËgisthc laplasian†c thc kentrik†c p–eshc
gia tic ufËseic pou dhmiourgo‘ntai sthn perioq† melËthc kai Ëqoun elàqisth diàrkeia
zw†c 24 ∏rec, parousiàzei m–a asummetr–a proc ta aristerà. Paràllhla, k‘rio mËgisto,
me posostÏ emfànishc 64.1%, parousiàzetai gia tic ufËseic me mËgisth laplasian† apÏ
0.5 Ëwc 1.25 hPa�lat�2, en∏ ant–jeta oi ufËseic pou entop–sthkan me mËgisth laplasian†
r2P  0.5 hPa�lat�2 kai r2P � 1.75 hPa�lat�2 apotelo‘n posostÏ mikrÏtero tou
15.4%. Kaj∏c loipÏn to e‘roc tim∏n mËgisthc laplasian†c thc kentrik†c p–eshc gia tic
upÏ melËth ufËseic kuma–netai apÏ 0.293 Ëwc 4.381 hPa�lat�2 upolog–sthke h mËsh Ëntash
twn ufËsewn sthn perioq† aut† wc 1.097 hPa�lat�2 anà Ëtoc.
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Sq†ma 4.26: Katanom† sqetik∏n suqnot†twn (%) thc mËgisthc Ëntashc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Mesoge–ou katà thn per–odo 1990-2008, elàqisthc
diàrkeiac 24 wr∏n.

Sto sq†ma 4.27 pou akolouje– parousiàzetai h epoqiak† katanom† twn sqetik∏n su-
qnot†twn thc mËgisthc laplasian†c thc kentrik†c p–eshc gia tic ufËseic thc Mesoge–ou.

Pio sugkekrimËna, to qeim∏na h mËgisth laplasian† akolouje– mia arketà isorroph-
mËnh katanom†, emfan–zontac k‘rio mËgisto (73.4%) sto diàsthma 0.75-1.75 hPa�lat�2,
en∏ kal‘ptei Ëna e‘roc tim∏n apÏ 0 Ëwc 3 hPa�lat�2. H mËsh mËgisth laplasian† gia tic
ufËseic pou genn†jhkan to qeim∏na sthn perioq† aut† upolog–sthke wc 1.29 hPa�lat�2.
Ant–jeta, to kaloka–ri oi ufËseic parousiàzoun mËgisth laplasian† pou kuma–netai kur–wc
sto e‘roc 0.5 Ëwc 1.5 hPa�lat�2, katalambànontac to mikrÏtero e‘roc tim∏n apÏ tic u-
pÏloipec epoqËc tou Ëtouc, en∏ Ëqei k‘rio mËgisto (76.8%) sto diàsthma 0.5-1 hPa�lat�2.
H mËsh mËgisth laplasian† gia tic ufËseic pou genn†jhkan thn epoq† aut† upolog–sthke
wc 0.81 hPa�lat�2. Katà thn ànoixh, parathre–tai Ëna k‘rio mËgisto (76%) sto diàsthma
0.5-1.5 hPa�lat�2, kal‘ptontac genikÏtera to e‘roc tim∏n apÏ 0 Ëwc 3 hPa�lat�2, Ïpwc
kai to qeim∏na, en∏ emfan–zei mËsh mËgisth laplasian† gia tic ufËseic pou dhmiourg†jh-
kan thn epoq† aut† 1.11 hPa�lat�2. TËloc, to fjinÏpwro parousiàzei katanom† me Ëntonh
summetr–a proc ta aristerà, kal‘ptontac to megal‘tero e‘roc tim∏n allà me pol‘ mikrÏ
posostÏ emfànishc gia r2P � 2 hPa�lat�2. Parousiàzei k‘rio mËgisto (72.9%) sto di-
àsthma 0.5-1.5 hPa�lat�2, en∏ h mËsh mËgisth laplasian† gia tic ufËseic pou genn†jhkan
thn epoq† tou fjinop∏rou sthn perioq† thc Mesoge–ou upolog–sthke wc 1.13hPa�lat�2.

G–netai loipÏn safËc Ïti oi ufËseic me megal‘terh Ëntash lambànoun q∏ra katà th
qeimerin† per–odo, kaj∏c katalambànei to megal‘tero posostÏ emfànishc ufËsewn gia
r2P � 1.5 hPa�lat�2 apÏ tic upÏloipec epoqËc, en∏ oi asjenËsterec katà to kaloka–ri.
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Sq†ma 4.27: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc mËgisthc laplasia-
n†c thc kentrik†c p–eshc gia tic ufËseic pou dhmiourg†jhkan sthn perioq† thc Mesoge–ou
katà thn per–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.5.2 Dutik† MesÏgeioc

'Opwc fa–netai sto sq†ma 4.28, h katanom† thc mËgisthc laplasian†c thc kentrik†c p–eshc
gia tic upÏ melËth ufËseic thc Dutik†c Mesoge–ou, akolouje– mia arketà kanonikopoih-
mËnh katanom† parousiàzontac ep–shc m–a asummetr–a proc ta aristerà. Paràllhla, k‘rio
mËgisto, me posostÏ emfànishc 67.8%, parousiàzetai gia tic ufËseic me mËgisth lapla-
sian† apÏ 0.5 Ëwc 1.25 hPa�lat�2, en∏ ant–jeta oi ufËseic pou entop–sthkan me mËgisth
laplasian† r2P  0.5 hPa�lat�2 kai r2P � 2 hPa�lat�2 apotelo‘n posostÏ mikrÏtero
tou 7.3%. EpiplËon, kaj∏c to e‘roc tim∏n mËgisthc laplasian†c thc kentrik†c p–eshc
gia tic upÏ melËth ufËseic kuma–netai apÏ 0.386 Ëwc 2.994 hPa�lat�2, upolog–sthke h
mËsh Ëntash twn ufËsewn sthn perioq† aut† wc 1.09 hPa�lat�2 anà Ëtoc.

Sq†ma 4.28: Katanom† sqetik∏n suqnot†twn (%) thc mËgisthc Ëntashc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Sto sq†ma 4.29 pou akolouje–, parousiàzetai h epoqiak† katanom† twn sqetik∏n
suqnot†twn thc mËgisthc laplasian†c thc kentrik†c p–eshc gia tic ufËseic pou dhmiour-
g†jhkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo 1990-2008.

Pio sugkekrimËna, to qeim∏na h mËgisth laplasian† akolouje– mia arketà isorroph-
mËnh katanom†, emfan–zontac mËgisto (90.1%) sto eur‘tero diàsthma 0.75-2hPa�lat�2,
en∏ kal‘ptei Ëna e‘roc tim∏n apÏ 0.25 Ëwc 2.5 hPa�lat�2. H mËsh mËgisth laplasia-
n† gia tic ufËseic pou genn†jhkan to qeim∏na sthn perioq† aut† upolog–sthke wc 1.28
hPa�lat�2, me tic ufËseic pou Ëqoun mËgisth laplasian† r2P  1.5 hPa�lat�2 na apo-
telo‘n to 31.9%. Ant–jeta, to kaloka–ri oi ufËseic parousiàzoun mËgisth laplasian†
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pou kuma–netai sto e‘roc apÏ 0.4 Ëwc 1.7 hPa�lat�2, katalambànontac to mikrÏtero e-
‘roc tim∏n apÏ tic upÏloipec epoqËc tou Ëtouc, en∏ elàqistec e–nai oi ufËseic pou Ëqoun
mËgisth laplasian† r2P  1.3 hPa�lat�2. K‘rio mËgisto (89.9%) gia tic ufËseic pou
dhmiourgo‘ntai thn epoq† aut† parousiàzetai sto diàsthma 0.5-1.1 hPa�lat�2. H mËsh
mËgisth laplasian† gia tic ufËseic pou genn†jhkan thn epoq† aut† upolog–sthke wc 0.82
hPa�lat�2. Paràllhla, oi katanomËc thc mËgisthc laplasian†c gia thn earin† kai fji-
nopwrin† per–odo tou Ëtouc parousiàzoun megàlec omoiÏthtec, kal‘ptontac to –dio e‘roc
tim∏n apÏ 0.25 Ëwc 3 hPa�lat�2, lambànontac posostà 18.6% kai 17.8% ant–stoiqa gia
tic ufËseic aut∏n mËgisthc laplasian†c r2P  1.5 hPa�lat�2 kai mËsh mËgisth lapla-
sian† gia tic ufËseic pou genn†jhkan se kàje epoq† 1.09 hPa�lat�2 kai 1.14 hPa�lat�2

ant–stoiqa.

G–netai loipÏn safËc Ïti kai sthn perioq† thc Dutik†c Mesoge–ou oi ufËseic me mega-
l‘terh Ëntash lambànoun q∏ra katà th qeimerin† per–odo, kaj∏c katalambànei to mega-
l‘tero posostÏ emfànishc ufËsewn gia r2P � 1.5 hPa�lat�2 apÏ tic upÏloipec epoqËc
tou Ëtouc, en∏ oi asjenËsterec emfan–zontai katà to kaloka–ri.

Sq†ma 4.29: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc mËgisthc lapla-
sian†c thc kentrik†c p–eshc gia tic ufËseic pou dhmiourg†jhkan sthn perioq† thc Dutik†c
Mesoge–ou katà thn per–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.5.3 Kentrik† MesÏgeioc

ParÏmoia morf† akolouje– kai h katanom† thc mËgisthc laplasian†c thc kentrik†c p–eshc
gia tic upÏ melËth ufËseic pou dhmiourgo‘ntai sthn perioq† thc Kentrik†c Mesoge–ou,
Ïpwc fa–netai sto sq†ma 4.30. Paràllhla, k‘rio mËgisto, me posostÏ emfànishc 83.4%,
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parousiàzetai gia tic ufËseic me mËgisth laplasian† apÏ 0.5 Ëwc 1.75 hPa�lat�2, en∏ a-
nt–jeta oi ufËseic pou entop–sthkan me mËgisth laplasian†r2P � 2hPa�lat�2 apotelo‘n
posostÏ thc tàxewc tou 6.3%. EpiplËon, kaj∏c to e‘roc tim∏n mËgisthc laplasian†c
thc kentrik†c p–eshc gia tic upÏ melËth ufËseic kuma–netai apÏ 0.317 Ëwc 4.381hPa�lat�2,
upolog–sthke h mËsh Ëntash twn ufËsewn sthn perioq† aut† wc 1.20 hPa�lat�2 anà Ëtoc.

Sq†ma 4.30: Katanom† sqetik∏n suqnot†twn (%) thc mËgisthc Ëntashc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Sto sq†ma 4.31 pou akolouje– parousiàzetai h epoqiak† katanom† twn sqetik∏n su-
qnot†twn thc mËgisthc laplasian†c thc kentrik†c p–eshc gia tic ufËseic pou dhmiour-
g†jhkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn per–odo 1990-2008.

Pio sugkekrimËna, to qeim∏na h mËgisth laplasian† akolouje– mia arketà isorroph-
mËnh katanom†, emfan–zontac k‘rio mËgisto (84.3%) sto diàsthma 0.5-1.75 hPa�lat�2,
en∏ kal‘ptei Ëna e‘roc tim∏n apÏ 0.25 Ëwc 3 hPa�lat�2. H mËsh mËgisth laplasian†
gia tic ufËseic pou genn†jhkan to qeim∏na sthn perioq† thc Kentrik†c Mesoge–ou upo-
log–sthke wc 1.28 hPa�lat�2, me tic ufËseic pou Ëqoun mËgisth laplasian† r2P  1.5
hPa�lat�2 na apotelo‘n to 31.5%. Katà thn ànoixh h mËgisth laplasian† twn ufËsewn
parousiàzei mia arketà kanonikopoihmËnh katanom†, h opo–a kal‘ptei Ëna e‘roc tim∏n apÏ
0.25 Ëwc 2.5 hPa�lat�2. EpiplËon, emfan–zei k‘rio mËgisto (77.5%) sto diàsthma 0.5-1.5
hPa�lat�2, en∏ oi ufËseic pou dhmiourgo‘ntai sthn perioq† aut† katà thn earin† per–odo
kai Ëqoun mËgisth laplasian† r2P 1.5 hPa�lat�2 apotelo‘n to 17.5%, upolog–zontac
th mËsh mËgisth laplasian† gia tic ufËseic pou dhmiourg†jhkan thn epoq† aut† wc 1.15
hPa�lat�2. Paràllhla, h katanom† thc mËgisthc laplasian†c gia thn fjinopwrin† pe-
r–odo tou Ëtouc kal‘ptei to megal‘tero e‘roc tim∏n, apÏ 0.25 Ëwc 4.5 hPa�lat�2, Ïmwc
elàqistec (3.7%) e–nai oi ufËseic pou qarakthr–zontai apÏ mËgisth laplasian† r2P  1.5
hPa�lat�2. Katà thn per–odo aut† oi ufËseic parousiàzoun mËgistec timËc laplasian†c
apÏ 0.5 Ëwc 1.5 hPa�lat�2 se posostÏ 71.6%, en∏ lambànoun mËgistec timËc laplasia-
n†c r2P  1.5 hPa�lat�2 se posostÏ 21.0%. ’Etsi, h mËsh mËgisth laplasian† gia
tic ufËseic pou genn†jhkan thn epoq† aut† upolog–sthke wc 1.15 hPa�lat�2. TËloc,
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oi ufËseic pou dhmiourgo‘ntai sthn perioq† aut† katà thn jerin† per–odo parousiàzoun
mËgisth laplasian† pou kuma–netai sto e‘roc tim∏n 0.25 Ëwc 2.25 hPa�lat�2. Màlista,
megàlo e–nai to posostÏ (19.1%) eke–nwn pou Ëqoun mËgisth laplasian† r2P  1.5
hPa�lat�2, de–qnontac Ïti an kai oi ufËseic pou dhmiourgo‘ntai sthn Kentrik† MesÏgeio
katà to kaloka–ri e–nai l–gec Ëqoun Ïmwc sqetikà megàlh Ëntash, en∏ h mËsh mËgisth thc
laplasian†c aut∏n e–nai 1.09 hPa�lat�2.

Sq†ma 4.31: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc mËgisthc laplasia-
n†c thc kentrik†c p–eshc twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Kentrik†c
Mesoge–ou katà thn per–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.5.4 Anatolik† MesÏgeioc

'Opwc fa–netai sto sq†ma 4.32, h katanom† thc mËgisthc laplasian†c thc kentrik†c p–eshc
gia tic upÏ melËth ufËseic pou dhmiourgo‘ntai sthn perioq† thc Anatolik†c Mesoge–ou,
parousiàzei ep–shc m–a asummetr–a proc ta aristerà. Paràllhla, k‘rio mËgisto (57.5%)
parousiàzetai gia tic ufËseic me mËgisth laplasian† apÏ 0.5 Ëwc 1 hPa�lat�2, en∏ ant–je-
ta oi ufËseic pou entop–sthkan me mËgisth laplasian† r2P � 1.75 hPa�lat�2 apotelo‘n
posostÏ thc tàxewc tou 7.7%. EpiplËon, to e‘roc tim∏n thc mËgisthc laplasian†c thc
kentrik†c p–eshc gia tic upÏ melËth ufËseic kuma–netai apÏ 0.293 Ëwc 3.601 hPa�lat�2,
me mËsh Ëntash twn ufËsewn sthn perioq† aut† na e–nai 0.99 hPa�lat�2 anà Ëtoc.
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Sq†ma 4.32: Katanom† sqetik∏n suqnot†twn (%) thc mËgisthc Ëntashc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Sto sq†ma 4.33 pou akolouje–, parousiàzetai h epoqiak† katanom† twn sqetik∏n
suqnot†twn thc mËgisthc laplasian†c thc kentrik†c p–eshc gia tic ufËseic pou dhmiour-
g†jhkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn per–odo 1990-2008.

AnalutikÏtera, gia tic ufËseic pou gennio‘ntai katà th diàrkeia tou qeim∏na h mËgi-
sth laplasian† akolouje– mia arketà isorrophmËnh katanom†, emfan–zontac k‘rio mËgisto
(83.8%) sto diàsthma 0.5-1.75 hPa�lat�2, en∏ kal‘ptei Ëna e‘roc tim∏n apÏ 0.25 Ëwc 2.75
hPa�lat�2. H mËsh mËgisth laplasian† gia tic ufËseic pou genn†jhkan thn epoq† aut†
sthn perioq† thc Kentrik†c Mesoge–ou upolog–sthke wc 1.29 hPa�lat�2, me tic ufËseic
pou Ëqoun mËgisth laplasian† r2P  1.5 hPa�lat�2 na apotelo‘n to 33.8%. Katà thn
ànoixh h katanom† thc mËgisthc laplasian†c twn ufËsewn parousiàzei mia asummetr–a
sta aristerà, emfan–zontac k‘rio mËgisto (80.0%) ep–shc sto diàsthma 0.5-1.75, en∏ ka-
l‘ptei Ëna e‘roc tim∏n apÏ 0.25 Ëwc 2.75 hPa�lat�2. H mËsh mËgisth laplasian† gia
tic ufËseic pou genn†jhkan thn epoq† aut† sthn perioq† thc Kentrik†c Mesoge–ou upo-
log–sthke wc 1.09 hPa�lat�2, me tic ufËseic pou Ëqoun mËgisth laplasian† r2P  1.5
hPa�lat�2 na apotelo‘n to 18.3%. Paràllhla, h katanom† thc mËgisthc laplasian†c
gia thn fjinopwrin† per–odo tou Ëtouc kal‘ptei to megal‘tero e‘roc tim∏n, apÏ 0.25 Ëwc
3.75 hPa�lat�2, Ïmwc elàqistec (9.0%) e–nai oi ufËseic pou qarakthr–zontai apÏ mËgisth
laplasian† r2P  1.75 hPa�lat�2. Katà thn per–odo aut† oi ufËseic parousiàzoun mËgi-
stec timËc laplasian†c apÏ 0.5 Ëwc 1.25 hPa�lat�2 se posostÏ 61.2%, en∏ to posostÏ
twn 20.9% ufËsewn lambànoun mËgistec timËc laplasian†c r2P  1.5 hPa�lat�2. H
mËsh mËgisth laplasian† gia tic ufËseic pou genn†jhkan thn epoq† aut† upolog–sthke
wc 1.07hPa�lat�2. TËloc, oi ufËseic pou dhmiourgo‘ntai sthn Anatolik† MesÏgeio ka-
tà thn jerin† per–odo parousiàzoun mËgisth laplasian† pou kuma–netai sto e‘roc 0.25
Ëwc 1 hPa�lat�2, me elàqistec (6.4%)na e–nai oi ufËseic eke–nec pou qarakthr–zontai apÏ
mËgisth laplasian† r2P  1 hPa�lat�2. An kai thn per–odo aut† emfan–zetai arketà au-
xhmËnoc arijmÏc kuklogenetik∏n epeisod–wn sthn Anatolik† MesÏgeio, oi ufËseic autËc
den e–nai Ëntonec kaj∏c to 93.6% aut∏n Ëqoun mËgisth laplasian† r2P  1 hPa�lat�2,
en∏ h mËsh mËgisth thc laplasian†c touc upolog–sthke wc 0.74 hPa�lat�2.
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Sq†ma 4.33: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc mËgisthc laplasia-
n†c thc kentrik†c p–eshc twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Anatolik†c
Mesoge–ou katà thn per–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.5.5 Sugkritikà apotelËsmata

Sunoy–zontac, Ïpwc fa–netai kai sto sq†ma 4.34, upàrqei omoiÏthta ston trÏpo katano-
m†c twn sqetik∏n suqnot†twn thc mËgisthc Ëntashc twn ufËsewn elàqisthc diàrkeiac 24
wr∏n, anàmesa stic treic upoperioqËc dhmiourg–ac touc. 'Omwc, an kai stic treic autËc
perioqËc ta mËgista thc laplasian†c twn ufËsewn lambànoun ta megal‘tera posostà sto
eur‘tero diàsthma 0.5-1.25 hPa�lat�2, me ant–stoiqa posostà emfànishc 67.8%, 55.3%
kai 69.6% gia th Dutik†, Kentrik† kai Anatolik† MesÏgeio, h katanom† thc mËgisthc la-
plasian†c gia tic ufËseic thc Kentrik†c Mesoge–ou fa–netai na akoloujo‘n mia pio omal†
katanom†, en∏ h katanom† aut†c gia tic upÏloipec d‘o upoperioqËc melËthc parousiàzei
megal‘terec diakumànseic me m–a asummetr–a proc ta aristerà.

Paràllhla, sto diàsthma pou proanafËrjhke an†koun kai oi mËsec timËc thc mËgi-
sthc laplasian†c thc p–eshc gia tic ufËseic kàje upoperioq†c (Dutik†c, Kentrik†c kai
Anatolik†c Mesoge–ou) pou upolog–sthkan wc 1.09, 1.20 kai 0.99 hPa�lat�2 ant–stoi-
qa. Ant–jeta, to elàqisto posostÏ ufËsewn kai gia tic treic perioqËc parousiàzetai gia
r2P  2 hPa�lat�2 me sunolikÏ posostÏ ant–stoiqa 7.3%, 6.3% kai 1.75%.

EpiplËon, parathre–tai Ïti oi ufËseic pou dhmiourgo‘ntai se kàje upoperioq† melËthc
kal‘ptoun diaforetikÏ e‘roc tim∏n mËgisthc laplasian†c thc p–eshc, me autËc thc Duti-
k†c Mesoge–ou na kuma–nontai apÏ 0.386 Ëwc 2.994 hPa�lat�2, thc Kentrik†c Mesoge–ou
apÏ 0.317 Ëwc 4.381 hPa�lat�2 kai tËloc thc Anatolik†c Mesoge–ou apÏ 0.293 Ëwc 3.601
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hPa�lat�2.

Wc proc thn katanom† thc mËshc tim†c thc mËgisthc laplasian†c twn ufËsewn, h opo–a
fa–netai ston p–naka 4.2, anà Ëtoc kai anà epoq† xeqwristà se kàje m–a apÏ tic perioqËc
melËthc, allà kai ta graf†mata epoqiak∏n katanom∏n pou prohg†jhkan (sq†ma 4.29,
4.31 kai 4.33) kai aforo‘n ta Ëth 1990-2008, g–netai fanerÏ Ïti oi perissÏterec ufËseic
parousiàzoun mËgisth Ëntash katà thn qeimerin† per–odo tou Ëtouc. Ant–jeta, oi ufËseic
pou dhmiourgo‘ntai katà th jerin† per–odo qarakthr–zontai apÏ pol‘ mikrÏterh Ëntash.
Wc proc tic ufËseic thc fjinopwrin†c kai earin†c periÏdou, an kai emfan–zoun uyhlËc
timËc laplasian†c pou se arketËc peript∏seic xeperno‘n autËc pou diapist∏nontai katà
th qeimerin† per–odo, h pleioyhf–a twn ufËsewn pou sunant∏ntai katà tic periÏdouc autËc
Ëqoun pol‘ mikr† Ëntash.

Sq†ma 4.34: Sugkritik† apot‘pwsh twn sqetik∏n suqnot†twn (%) thc mËgisthc Ënta-
shc twn ufËsewn, pou dhmiourg†jhkan xeqwristà sthn perioq† thc Dutik†c, Kentrik†c
kai Anatolik†c Mesoge–ou ant–stoiqa, katà thn per–odo 1990-2008, elàqisthc diàrkeiac
24 wr∏n.

P–nakac 4.2 MËsh tim† thc mËgisthc laplasian†c thc kentrik†c p–eshc twn ufËsewn
(se hPa�lat�2), me elàqisth diàrkeia zw†c 24 ∏rec, oi opo–ec genn†jhkan xeqwristà se

kàje m–a upoperioq† melËthc, anà Ëtoc kai epoq†.

'Etoc Qeim∏nac 'Anoixh Kaloka–ri FjinÏpwro

MesÏgeioc 1.10 1.29 1.11 0.81 1.13

Dutik† MesÏgeioc 1.09 1.28 1.09 0.82 1.14

Kentrik† MesÏgeioc 1.20 1.28 1.15 1.09 1.15

Anatolik† MesÏgeioc 0.99 1.29 1.09 0.74 1.07
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4.6 MËgisto bàjoc

To bàjoc thc ‘feshc ousiastikà antiproswpe‘ei thn sunolik† ep–drash enÏc qamhlo‘,
sunduàzontac to mËgejoc (akt–na) kai thn Ëntash (laplasian† thc kentrik†c p–eshc) au-
to‘, Ïpwc Ëqei †dh analuje– sto kefàlaio 3.

4.6.1 MesÏgeioc

'Opwc fa–netai sto sq†ma 4.35, h katanom† tou mËgistou bàjouc gia tic ufËseic pou dh-
miourgo‘ntai sthn perioq† melËthc kai Ëqoun elàqisth diàrkeia zw†c 24 ∏rec, akolouje–
mia kanonikopoihmËnh morf† parousiàzontac m–a asummetr–a proc ta aristerà. Paràllhla,
h pleioyhf–a twn mËgistwn tim∏n bàjouc gia tic upÏ melËth ufËseic e–nai sthn kl–maka apÏ
2 Ëwc 10 hPa, me posostÏ emfànishc 85.5%, kai k‘rio mËgisto sto diàsthma 2-4 hPa me
posostÏ 30.3%, en∏ ant–jeta oi ufËseic pou entop–sthkan me mËgisto bàjoc megal‘tero
apÏ 12 hPa apotelo‘n sunolikÏ posostÏ thc tàxewc tou 4.1%.

Kaj∏c to e‘roc tim∏n mËgistou bàjouc gia tic upÏ melËth ufËseic sthn perioq† thc
Mesoge–ou kuma–netai apÏ 0.955 Ëwc 18.062 hPa, upolog–sthke to mËso mËgisto bàjoc
twn ufËsewn sthn perioq† aut† wc 5.73 hPa anà Ëtoc.

Sq†ma 4.35: Katanom† sqetik∏n suqnot†twn (%) tou mËgistou bàjouc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Mesoge–ou katà thn per–odo 1990-2008, elàqisthc
diàrkeiac 24 wr∏n.

Wc proc thn epoqiak† katanom† tou mËgistou bàjouc twn upÏ melËth ufËsewn, pou
parousiàzetai sto sq†ma 4.36, parathre–tai Ïti to e‘roc tim∏n tou mËgistou bàjouc pou
qarakthr–zei tic ufËseic pou genn†jhkan katà th jerin† per–odo e–nai pol‘ mikrÏtero se
sqËsh me eke–nwn pou genn†jhkan tic upÏloipec epoqËc tou Ëtouc. Ant–jeta, parousiàzei
mËgisth sugkËntrwsh (64.9%) sto diàsthma 1-3.5 hPa, en∏ mÏno Ëna posostÏ thc tàxewc
tou 14.5% qarakthr–zetai apÏ D � 4.5hPa. 'Etsi, to mËso mËgisto bàjoc gia tic ufËseic
pou genn†jhkan to kaloka–ri sthn perioq† thc Mesoge–ou upolog–sthke wc 3.33 hPa.
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Paràllhla, an kai oi katanomËc tou mËgistou bàjouc gia tic ufËseic pou genn†jhkan katà
tic epoqËc tou qeim∏na, thc ànoixhc kai tou fjinop∏rou fa–netai na kal‘ptoun to –dio e‘roc
tim∏n (0-18 hPa), katà th qeimerin† per–odo ligÏterec e–nai oi ufËseic pou qarakthr–zontai
me qamhlËc timËc mËgistou bàjouc se ant–jesh me tic ufËseic pou dhmiourg†jhkan katà tic
àllec d‘o epoqËc (ànoixh kai fjinÏpwro). Màlista, oi mËsec timËc mËgistou bàjouc pou
upolog–sthkan ant–stoiqa gia tic ufËseic tou qeim∏na, thc ànoixhc kai tou fjinop∏rou
e–nai 7.41hPa, 5.87hPa kai 5.82hPa, en∏ to posostÏ twn ufËsewn me D  8hPa pou
antistoiqe– se kàje epoq† pou proanafËrjhke e–nai 38.6%, 19.8% kai 22.6%.

Sq†ma 4.36: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) tou mËgistou bàjouc
twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Mesoge–ou katà thn per–odo 1990-
2008, elàqisthc diàrkeiac 24 wr∏n.

4.6.2 Dutik† MesÏgeioc

Thn –dia morf† fa–netai na akolouje– kai to istÏgramma thc katanom†c tou mËgistou
bàjouc gia tic ufËseic pou dhmiourgo‘ntai sthn perioq† thc Dutik†c Mesoge–ou kai Ëqoun
elàqisth diàrkeia zw†c 24 ∏rec (sq†ma 4.37), me m–a Ïmwc megal‘terh asummetr–a sta a-
risterà. H pleioyhf–a twn mËgistwn tim∏n bàjouc, gia tic upÏ melËth ufËseic, suneq–zei
na e–nai sthn kl–maka apÏ 2 Ëwc 10 hPa, me posostÏ emfànishc 90.7%, kai k‘rio mËgisto
sto diàsthma 2-6 hPa me posostÏ 55.7%, en∏ ant–jeta oi ufËseic pou entop–sthkan me
mËgisto bàjoc megal‘tero apÏ 12 hPa apotelo‘n sunolikÏ posostÏ thc tàxewc tou 4.6%.

Kaj∏c to e‘roc tim∏n mËgistou bàjouc gia tic upÏ melËth ufËseic sthn perioq† thc
Dutik†c Mesoge–ou kuma–netai apÏ 1.294 Ëwc 18.062 hPa, upolog–sthke to mËso mËgisto
bàjoc twn ufËsewn sthn perioq† aut† wc 6.04 hPa anà Ëtoc.
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Sq†ma 4.37: Katanom† sqetik∏n suqnot†twn (%) tou mËgistou bàjouc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Wc proc thn epoqiak† katanom† tou mËgistou bàjouc twn upÏ melËth ufËsewn gia
thn perioq† thc Dutik†c Mesoge–ou (sq†ma 4.38) parathre–tai xanà Ïti to e‘roc tim∏n
tou mËgistou bàjouc pou qarakthr–zei tic ufËseic pou genn†jhkan katà th jerin† per–odo
e–nai pol‘ mikrÏtero se sqËsh me eke–nwn pou genn†jhkan tic upÏloipec epoqËc tou Ëtouc.
Ant–jeta, parousiàzei mËgisth sugkËntrwsh (78.5%) sto diàsthma 2-4.5 hPa, en∏ mÏno
Ëna posostÏ thc tàxewc tou 20.3% qarakthr–zetai apÏ D � 4.5hPa. 'Etsi, to mËso
mËgisto bàjoc gia tic ufËseic pou genn†jhkan to kaloka–ri sthn perioq† thc Mesoge–ou
upolog–sthke wc 3.88 hPa. Paràllhla, an kai oi katanomËc tou mËgistou bàjouc gia tic
ufËseic pou genn†jhkan katà thn earin† kai fjinopwrin† per–odo tou Ëtouc fa–netai na
kal‘ptoun Ëna eur‘tero fàsma tim∏n, se sqËsh me autÏ thc qeimerin† periÏdou, ligÏterec
e–nai oi ufËseic pou qarakthr–zontai me qamhlËc timËc mËgistou bàjouc kai dhmiourg†jh-
kan to qeim∏na se ant–jesh me tic ufËseic pou dhmiourg†jhkan katà tic àllec d‘o epoqËc
(ànoixh kai fjinÏpwro). Màlista, oi mËsec timËc mËgistou bàjouc pou upolog–sthkan
ant–stoiqa gia tic ufËseic tou qeim∏na, thc ànoixhc kai tou fjinop∏rou e–nai 7.51 hPa,
6.09 hPa kai 6.49 hPa, en∏ to posostÏ twn ufËsewn me D � 8hPa pou antistoiqe– se
kàje epoq† pou proanafËrjhke e–nai 41.8%, 21.6% kai 20.6%.
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Sq†ma 4.38: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) tou mËgistou bàjouc
twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo
1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.6.3 Kentrik† MesÏgeioc

ParÏmoia morf† akolouje– kai to istÏgramma thc katanom†c tou mËgistou bàjouc gia
tic ufËseic pou dhmiourgo‘ntai sthn perioq† thc Kentrik†c Mesoge–ou kai Ëqoun elàqi-
sth diàrkeia 24 ∏rec, me mia asummetr–a sta aristerà, Ïpwc fa–netai kai sto sq†ma 4.39.
Paràllhla, h pleioyhf–a twn mËgistwn tim∏n bàjouc, gia tic upÏ melËth ufËseic sthn
perioq† aut†, suneq–zei na e–nai sthn kl–maka apÏ 2 Ëwc 10 hPa, me posostÏ emfànishc
89.6%, kai k‘rio mËgisto aut† th forà sto diàsthma 4-8 hPa me posostÏ 52.3%, en∏ a-
nt–jeta oi ufËseic pou entop–sthkan me mËgisto bàjoc megal‘tero apÏ 12 hPa apotelo‘n
sunolikÏ posostÏ thc tàxewc tou 4.6%.

Kaj∏c to e‘roc tim∏n mËgistou bàjouc gia tic upÏ melËth ufËseic sthn perioq† thc
Kentrik†c Mesoge–ou kuma–netai apÏ 1.165 Ëwc 17.071 hPa, upolog–sthke to mËso mËgi-
sto bàjoc twn ufËsewn sthn perioq† aut† wc 6.52 hPa anà Ëtoc.
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Sq†ma 4.39: Katanom† sqetik∏n suqnot†twn (%) tou mËgistou bàjouc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Wc proc thn epoqiak† katanom† tou mËgistou bàjouc twn upÏ melËth ufËsewn gia thn
perioq† thc Kentrik†c Mesoge–ou, pou parousiàzetai sto sq†ma 4.40, parathre–tai xanà
Ïti to e‘roc tim∏n tou mËgistou bàjouc pou qarakthr–zei tic ufËseic pou genn†jhkan katà
th jerin† per–odo e–nai pol‘ mikrÏtero se sqËsh me eke–nwn pou genn†jhkan tic upÏloipec
epoqËc tou Ëtouc. BËbaia, aut† th forà parousiàzei mËgisth sugkËntrwsh (70.8%) sto
diàsthma 2.5-5.5 hPa, en∏ mÏno Ëna posostÏ thc tàxewc tou 20.8% qarakthr–zetai apÏ
D � 5.5 hPa. 'Etsi, to mËso mËgisto bàjoc gia tic ufËseic pou genn†jhkan to kaloka–ri
sthn perioq† thc Kentrik†c Mesoge–ou upolog–sthke wc 4.62 hPa. Paràllhla, an kai
oi katanomËc tou mËgistou bàjouc gia tic ufËseic pou genn†jhkan katà thn qeimerin† kai
earin† per–odo tou Ëtouc fa–netai fa–netai na Ëqoun parÏmoia morf†, parousiàzontac mËgi-
sta sta –dia diast†mata, h katanom† thc qeimerin†c periÏdou fa–netai na kal‘ptei Ëna l–go
megal‘tero e‘roc tim∏n. Màlista, oi mËsec timËc mËgistou bàjouc pou upolog–sthkan a-
nt–stoiqa gia tic ufËseic pou dhmiourg†jhkan katà thn epoq† tou qeim∏na kai thc ànoixhc
e–nai ant–stoiqa 7.44 hPa kai 5.87 hPa, en∏ to posostÏ twn ufËsewn me D � 8hPa pou
antistoiqe– se kàje epoq† pou proanafËrjhke e–nai 37.0% kai 20.0%. TËloc, h katanom†
mËgistou bàjouc gia tic ufËseic pou genn†jhkan katà th fjinopwrin† per–odo tou Ëtouc
parousiàzei pol‘ megàla posostà ufËsewn mikro‘ bàjouc (2.5-4 hPa) allà kai ufËsewn
pou qarakthr–zontai apÏ entonÏtero bàjoc(8-9.5 hPa), me posostà ant–stoiqa 23.5% kai
19.8%. EpiplËon, an kai h katanom† aut† kal‘ptei to megal‘tero e‘roc tim∏n apÏ tic
katanomËc twn upÏloipwn epoq∏n tou Ëtouc, mÏno to 1.2% twn ufËsewn aut∏n qarakth-
r–zetai apÏ D � 12hPa, upolog–zontac Ëtsi to mËso mËgisto bàjoc gia tic ufËseic pou
genn†jhkan to fjinÏpwro sthn perioq† thc Kentrik†c Mesoge–ou wc 6.06 hPa.
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Sq†ma 4.40: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) tou mËgistou bàjouc
twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn pe-
r–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.6.4 Anatolik† MesÏgeioc

'Opwc fa–netai kai sto sq†ma 4.41, to istÏgramma thc katanom†c tou mËgistou bàjouc
gia tic ufËseic pou dhmiourgo‘ntai sthn perioq† thc Anatolik†c Mesoge–ou kai Ëqoun
elàqisth diàrkeia 24 ∏rec, parousiàzei mia asummetr–a sta aristerà, emfan–zontac Ëna
pol‘ Ëntono mËgisto (44.5%) sto diàsthma gia tic upÏ melËth ufËseic thc perioq†c me
timËc mËgistou bàjouc apÏ 2 Ëwc 4 hPa. Paràllhla, emfan–zei elàqisth metabol† metax‘
twn posost∏n twn ufËsewn me mËgisto bàjoc sta diast†mata 0-2 hPa, 4-6 hPa kai 6-8
hPa, me posostà ant–stoiqa 14.1%, 12.9% kai 13.2%, en∏ oi ufËseic pou entop–sthkan me
mËgisto bàjoc megal‘tero apÏ 10 hPa apotelo‘n sunolikÏ posostÏ thc tàxewc tou 6.1%.

Kaj∏c to e‘roc tim∏n mËgistou bàjouc gia tic upÏ melËth ufËseic sthn perioq† thc
Anatolik†c Mesoge–ou kuma–netai apÏ 0.955 Ëwc 14.342 hPa, upolog–sthke to mËso mËgi-
sto bàjoc twn ufËsewn sthn perioq† aut† wc 4.62 hPa anà Ëtoc.
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Sq†ma 4.41: Katanom† sqetik∏n suqnot†twn (%) tou mËgistou bàjouc twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Wc proc thn epoqiak† katanom† tou mËgistou bàjouc twn upÏ melËth ufËsewn gia thn
perioq† thc Anatolik†c Mesoge–ou, pou parousiàzetai sto sq†ma 4.42, parathre–tai xanà
Ïti to e‘roc tim∏n tou mËgistou bàjouc pou qarakthr–zei tic ufËseic pou genn†jhkan
katà th jerin† per–odo e–nai pol‘ mikrÏtero se sqËsh me eke–nwn pou genn†jhkan tic
upÏloipec epoqËc tou Ëtouc. Ant–jeta, parousiàzei mËgisth sugkËntrwsh (66.4%) sto
diàsthma 2-3.5 hPa, en∏ mÏno Ëna posostÏ thc tàxewc tou 4.0% qarakthr–zetai apÏ D �
4.5 hPa. 'Etsi, to mËso mËgisto bàjoc gia tic ufËseic pou genn†jhkan to kaloka–ri sthn
perioq† thc Mesoge–ou upolog–sthke wc 2.73 hPa. Paràllhla, an kai oi katanomËc tou
mËgistou bàjouc gia tic ufËseic pou genn†jhkan katà thn qeimerin†, earin† kai fjinopwrin†
per–odo tou Ëtouc fa–netai na kal‘ptoun to –dio fàsma tim∏n, ligÏterec e–nai oi ufËseic
pou qarakthr–zontai me qamhlËc timËc mËgistou bàjouc kai dhmiourg†jhkan to qeim∏na
se ant–jesh me tic ufËseic pou dhmiourg†jhkan katà tic àllec d‘o epoqËc (ànoixh kai
fjinÏpwro), kaj∏c to posostÏ twn ufËsewn me D � 8 hPa, pou antistoiqe– stic ufËseic
kàje epoq†c pou proanafËrjhkan, e–nai 37.8%, 16.7% kai 16.4%. Màlista, h katanom†
tou mËgistou bàjouc gia to fjinÏpwro parousiàzei Ëntono mËgisto sto diàsthma 1.5-3
hPa, h katanom† thc ànoixhc sto eur‘tero diàsthma 2-7.5 hPa, en∏ h katanom† tou
qeim∏na sto diàsthma 7-10 hPa, kànontac fanerÏ kai apÏ tic mËsec timËc bàjouc pou
upolog–sthkan, gia kàje m–a epoq† xeqwristà (6.99 hPa, 5.48 hPa, 4.74 hPa), Ïti oi
ufËseic pou dhmiourgo‘ntai katà th qeimerin† per–odo tou Ëtouc qarakthr–zontai apÏ
megal‘tero bàjoc.
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Sq†ma 4.42: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) tou mËgistou bàjouc
twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn pe-
r–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.6.5 Sugkritikà apotelËsmata

Sunoy–zontac, Ïpwc fa–netai kai sto sq†ma 4.43, upàrqei omoiÏthta ston trÏpo katano-
m†c twn sqetik∏n suqnot†twn tou mËgistou bàjouc twn ufËsewn elàqisthc diàrkeiac 24
wr∏n, anàmesa stic treic upoperioqËc dhmiourg–ac touc, kur–wc Ïmwc gia tic ufËseic pou
dhmiourgo‘ntai sthn perioq† thc Dutik†c kai Kentrik†c Mesoge–ou, kaj∏c h katanom†
aut† gia tic ufËseic thc Anatolik†c Mesoge–ou pou apotelo‘ntai apÏ Ëna pol‘ megàlo
posostÏ kalokairin∏n ufËsewn, àra kai asjenËsterwn, diamorf∏nei thn katanom† thc me
plhj∏ra tim∏n (58.6%) apÏ 0-4 hPa.

EpiplËon, diaforà upàrqei kai sto fàsma mËgistou bàjouc pou kal‘ptoun oi ufËseic
anàloga me thn perioq† gËnnhs†c touc. Pio sugkekrimËna, oi ufËseic pou dhmiourgo‘ntai
sthn perioq† thc Dutik†c Mesoge–ou kal‘ptoun Ëna e‘roc tim∏n mËgistou bàjouc, apÏ
1.294 hPa Ëwc 18.062 hPa, sumperilambànontac ufËseic me tic mËgistec timËc mËgistou
bàjouc, se ant–jesh me tic ufËseic pou dhmiourgo‘ntai sthn Anatolik† MesÏgeio kai ka-
l‘ptoun to mikrÏtero e‘roc tim∏n, 0.955 Ëwc 14.342 hPa, sumperilambànontac ufËseic me
tic elàqistec timËc mËgistou bàjouc.

Wc proc thn katanom† thc mËshc tim†c tou mËgistou bàjouc twn ufËsewn, h opo–a
fa–netai ston p–naka 4.3, anà Ëtoc kai anà epoq† xeqwristà se kàje m–a apÏ tic perioqËc
melËthc kai aforo‘n ta Ëth 1990-2008, allà kai oi epimËrouc epoqiakËc katanomËc sta
sq†mata 4.37, 4.39 kai 4.41, g–netai fanerÏ Ïti oi perissÏterec ufËseic pou qarakthr–zo-
ntai apÏ megal‘terec timËc mËgistou bàjouc Ëqoun dhmiourghje– katà thn qeimerin† per–odo
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tou Ëtouc, emfan–zontac mËsh tim† mËgistou bàjouc 7.51 hPa, 7.44 hPa kai 6.99 hPa,
ant–stoiqa gia thn Dutik†, Kentrik† kai Anatolik† MesÏgeio. Ant–jeta, oi perissÏterec
ufËseic me mikrÏterh tim† mËgistou bàjouc dhmiourgo‘ntai kai gia tic treic perioqËc me-
lËthc katà th diàrkeia tou kalokairio‘, emfan–zontac mËsh tim† mËgistou bàjouc gia thn
per–odo aut† 3.88 hPa, 4.62 hPa kai 2.73 hPa. Paràllhla, oi fjinopwrin† kai earin†
per–odoc qarakthr–zontai apÏ gËnesh plhj∏rac ufËsewn me mikrÏ bàjoc allà kai me pol‘
megàlo bàjoc pou pollËc forËc xepernà tic megal‘terec timËc mËgistou bàjouc twn qei-
merin∏n ufËsewn. 'Omwc kai stic d‘o peript∏seic to posostÏ twn ufËsewn me mikrÏterec
timËc mËgistou bàjouc upertere–.

Ep–shc, ax–zei na shmeiwje– Ïti oi ufËseic pou dhmiourgo‘ntai sthn Anatolik† Me-
sÏgeio lambànoun thn mikrÏterh mËsh tim† mËgistou bàjouc, tÏso anà Ëtoc Ïso kai gia
kàje epoq† xeqwristà, (p–nakac 4.3) sugkritikà me tic àllec d‘o perioqËc melËthc, Ke-
ntrik† kai Dutik† MesÏgeio, gegonÏc pou pijanÏtata ofe–letai ston pol‘ megàlo arijmÏ
kuklogenetik∏n epeisod–wn sthn perioq† aut† katà th diàrkeia tou kalokairio‘, ufËseic
pou sthn pleioyhf–a touc e–nai arketà asjene–c kai me mikrÏ bàjoc.

Sq†ma 4.43: Sugkritik† apot‘pwsh twn sqetik∏n suqnot†twn (%) tou mËgistou
bàjouc twn ufËsewn, pou dhmiourg†jhkan xeqwristà sthn perioq† thc Dutik†c, Ke-
ntrik†c kai Anatolik†c Mesoge–ou ant–stoiqa, katà thn per–odo 1990-2008, elàqisthc
diàrkeiac 24 wr∏n.

P–nakac 4.3 MËsh tim† tou mËgistou bàjouc twn ufËsewn (se hPa), me elàqisth
diàrkeia zw†c 24 ∏rec, oi opo–ec genn†jhkan xeqwristà se kàje m–a upoperioq† melËthc,

anà Ëtoc kai epoq†.
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'Etoc Qeim∏nac 'Anoixh Kaloka–ri FjinÏpwro

MesÏgeioc 5.7 7.4 5.9 3.3 5.8

Dutik† MesÏgeioc 6.0 7.5 6.1 3.9 6.5

Kentrik† MesÏgeioc 6.5 7.4 5.9 4.6 6.1

Anatolik† MesÏgeioc 4.6 7.0 5.5 2.7 4.7

4.7 MËgisth akt–na

H mËgisth akt–na, pou lambànetai gia kàje ‘fesh, apotele– Ënan aplÏ de–kth thc qwrik†c
katanom†c pou sqet–zetai me ta Mesogeiakà qamhlà. Màlista, arketËc melËtec Ëqoun
de–xei Ïti oi baj‘terec ufËseic qarakthr–zontai apÏ megal‘tero mËgejoc, dhlad† akt–na
(Grotjahn et al, 1999; Simmonds, 2000; Rudeva and Gulev, 2007; Flocas et al, 2010).

4.7.1 MesÏgeioc

To istÏgramma thc mËgisthc akt–nac (sq†ma 4.44), gia tic ufËseic pou dhmiourg†jhkan
sthn perioq† thc Mesoge–ou, akolouje– mia arketà kanonikopoihmËnh katanom†, me to
megal‘tero posostÏ twn ufËsewn aut∏n (77.5%) na qarakthr–zontai me mËgisth akt–na
apÏ 4 Ëwc 6.5 �lat, en∏ per–pou to 93.2% Ëqoun mËgisth akt–na mikrÏterh apÏ 7 �lat,
emfan–zontac Ëtsi mËsh mËgisth akt–na 5.5 �lat. Paràllhla, oi upÏ melËth ufËseic Ëqoun
mËgisth akt–na pou kal‘ptei to e‘roc tim∏n apÏ 2.8 Ëwc 8.4 �lat, gegonÏc pou upodhl∏nei
Ïti ta perissÏtera apÏ ta Mesogeiakà qamhlà br–skontai entÏc thc mesokl–makac † thc
uposunoptik†c kl–makac, se ant–jesh me ta sunoptikà sust†mata tou BÏreiou Atlanti-
ko‘ ta opo–a Ëqoun anamenÏmenh mËgisth akt–na 1000-2000 km (dhlad† per–pou 9-18 �lat)
(Nielsen and Dole, 1992). Màlista, ta apotelËsmata autà Ërqontai se sqetik† sumfwn–a
me ta ant–stoiqa apotelËsmata twn Trigo et al. (1999), oi opo–oi parat†rhsan Ïti sthn
perioq† melËthc touc, pou perilàmbane mia eur‘terh Ëktash thc Mesoge–ou (15.75�W -
45�E, 24.75�N -50.625�N) kai me qwrik† diakritÏthta 1.125⇥1.125, perissÏterec apÏ to
65% twn ufËsewn pou dhmiourg†jhkan, sumperilambànontac kai Ïlec tic ufËseic me e-
làqisth diàrkeia 12 ∏rec, e–qan mËgisth akt–na mikrÏterh apÏ 550 km († 4.95 �lat). Sthn
per–ptwsh thc dik†c mac melËthc, kai lÏgw tou Ïti sumperilambànontai mÏno oi ufËseic
me diàrkeia toulàqiston m–ac hmËrac, to posostÏ autÏ apotele– to 35.7%. EpiplËon, to
apotËlesma autÏ sumfwne– me ta apotelËsmata twn Campins et al. (2011), oi opo–oi par'
Ïlo pou parous–asan thn katanom† twn sqetik∏n suqnot†twn thc mËgisthc akt–nac gia
tic ufËseic pou dhmiourg†jhkan sth MesÏgeio elàqisthc diàrkeiac 12 wr∏n gia ta Ëth
1957-2002, emfànisan mËgista se parÏmoia diast†mata, en∏ h genikÏterh katanom† touc
Ëqei e‘roc tim∏n apÏ 200 Ëwc kai 800 km (dhlad† per–pou 1.8-7.2 �lat). TËloc, oi ufËseic
thc paro‘sac ergas–ac pou entop–sthkan me mËgisth akt–na mikrÏterh apÏ 3.5 �lat apote-
lo‘n to 1.0% ep– tou sunÏlou twn ufËsewn pou genn†jhkan sthn perioq† thc Mesoge–ou
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katà ta qrÏnia melËthc 1990-2008.

Sq†ma 4.44: Katanom† sqetik∏n suqnot†twn (%) thc mËgisthc akt–nac twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Mesoge–ou katà thn per–odo 1990-2008, elàqisthc
diàrkeiac 24 wr∏n.

Sth sunËqeia, upolog–sthke h mËsh mËgisth akt–na twn Mesogeiak∏n aut∏n ufËsewn,
me elàqisth diàrkeia 24 ∏rec, anà epoq†, parathr∏ntac idia–tera shmantikËc epoqiakËc
metabolËc gia to mËgejoc twn ufËsewn. Pio sugkekrimËna, to qeim∏na h mËsh mËgisth
akt–na e–nai per–pou 6.0 �lat, thn ànoixh 5.5 �lat, to kaloka–ri 4.2 �lat kai to fjinÏpw-
ro 5.5 �lat. Sthn ant–stoiqh melËth twn Campins et al. (2011), gia tic MesogeiakËc
ufËseic me elàqisth diàrkeia tic 12 ∏rec parousiàzontai mikrËc apokle–seic oi opo–ec o-
fe–lontai katà k‘rio lÏgo stic pio mikr†c diàrkeiac ufËseic pou Ëqoun sumperilhfje– sta
apotelËsmata. 'Allwste, Ëqei toniste– se pollËc prohgo‘menec melËtec o megàloc susqe-
tismÏc thc diàrkeiac zw†c miac ‘feshc me to mËgejoc thc akt–nac thc. BËbaia, pËra apÏ
tic apokl–seic stic mËsec timËc me ta apotelËsmata twn Campins et al. (2011), upàrqei
mia analogik† sumfwn–a ston trÏpo pou h mËsh mËgisth akt–na katanËmetai anà epoq†,
parousiàzontac to qeim∏na mËsh mËgisth akt–na per–pou 565 km († 5.1 �lat), thn ànoixh
521 km († 4.7 �lat), to kaloka–ri 475 km († 4.3 �lat) kai to fjinÏpwro 519 km († 4.7 �lat).

Ta apotelËsmata autà epibebai∏nontai kai apÏ tc ant–stoiqec epoqiakËc katanomËc twn
tim∏n mËgisthc akt–nac gia tic ufËseic pou dhmiourg†jhkan sthn perioq† aut†, de–qnontac
megàlh suss∏reush mikr∏n tim∏n mËgisthc akt–nac gia tic ufËseic pou genn†jhkan th
jerin† per–odo en∏ elàqisth gia tic ufËseic pou genn†jhkan katà thn qeimerin† per–odo
tou Ëtouc, h pleioyhf–a twn opo–wn qarakthr–zetai me mËgisth akt–na apÏ 5.5 Ëwc 7 �lat.
Ant–stoiqa, oi katanomËc gia tic timËc thc mËgisthc akt–nac twn ufËsewn pou genn†jhkan
katà thn ànoixh kai to fjinÏpwro akoloujo‘n mia metabatik† katanom†, sqetikà isorro-
phmËnh anàmesa stic ufËseic me mikrÏterec kai megal‘terec timËc mËgisthc akt–nac.
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Sq†ma 4.45: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc mËgisthc akt–nac
twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Mesoge–ou katà thn per–odo 1990-
2008, elàqisthc diàrkeiac 24 wr∏n.

4.7.2 Dutik† MesÏgeioc

ParÏmoia morf† parousiàzei kai h katanom† twn sqetik∏n suqnot†twn thc mËgisthc a-
kt–nac twn ufËsewn gia thn perioq† thc Dutik†c Mesoge–ou, Ïpwc fa–netai kai apÏ to
sq†ma 4.46, kal‘ptontac Ëna e‘roc tim∏n apÏ 3.6 Ëwc 8.4 �lat kai me mËgisto posostÏ
twn ufËsewn (34.5%) aut† th forà na entop–zontai sta diast†mata metax‘ 4.5 �lat kai
6 �lat, kai kur–wc sto diàsthma 5.5-6 �lat, me posostÏ 22.0%. Ant–jeta, elàqistec e–nai
oi ufËseic pou parousiàzoun mËgisth akt–na me tim† R  4 �lat kai R � 7.5 �lat, me
sunolikÏ posostÏ aut∏n na apotele– to 5.8%, en∏ upolog–sthke h mËsh mËgisth akt–na
twn ufËsewn pou genn†jhkan sthn perioq† aut† wc 5.7 �lat anà Ëtoc.

Sq†ma 4.46: Katanom† sqetik∏n suqnot†twn (%) thc mËgisthc akt–nac twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo 1990-2008,
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elàqisthc diàrkeiac 24 wr∏n.

Paràllhla, Ëgine o ant–stoiqoc upologismÏc gia thn mËsh mËgisth akt–na twn ufËsewn
aut∏n anà epoq†, me th mËsh mËgisth akt–na gia tic ufËseic pou dhmiourgo‘ntai sthn Du-
tik† MesÏgeio to qeim∏na na e–nai per–pou 6.0 �lat, thn ànoixh 5.7 �lat, to kaloka–ri 5.1
�lat kai to fjinÏpwro 5.7 �lat. Ta apotelËsmata autà epibebai∏nontai kai apÏ tc ant–stoi-
qec epoqiakËc katanomËc twn tim∏n mËgisthc akt–nac gia tic ufËseic pou dhmiourg†jhkan
sthn perioq† aut† (sq†ma 4.47), de–qnontac megàlh suss∏reush mikr∏n tim∏n mËgisthc
akt–nac gia tic ufËseic pou genn†jhkan th jerin† per–odo, emfan–zontac posostÏ 96.2%
gia tic ufËseic pou genn†jhkan thn epoq† aut† kai e–qan mËgisth akt–na mikrÏterh apÏ 6.5
�lat, en∏ elàqisth gia tic ufËseic pou genn†jhkan katà thn qeimerin† per–odo tou Ëtouc,
h pleioyhf–a twn opo–wn (73.6%) qarakthr–zetai me mËgisth akt–na apÏ 5.5 Ëwc 7 �lat.
Ant–stoiqa, oi katanomËc gia tic timËc thc mËgisthc akt–nac twn ufËsewn pou genn†jhkan
katà thn ànoixh kai to fjinÏpwro e–nai sqetikà isorrophmËnec emfan–zontac megàla po-
sostà ufËsewn tÏso me mikrÏterec Ïso kai me megal‘terec timËc mËgisthc akt–nac, en∏
idia–tera megàlo posostÏ e–nai eke–no twn ufËsewn (28.8%) pou dhmiourg†jhkan katà th
fjinopwrin† per–odo tou Ëtouc kai Ëqoun mËgisth akt–na sto diàsthma 5-5.5 �lat.

Sq†ma 4.47: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc mËgisthc akt–nac
twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo
1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.7.3 Kentrik† MesÏgeioc

ParÏmoia morf†, arketà kanonikopoihmËnh, parousiàzei kai h katanom† twn sqetik∏n
suqnot†twn emfànishc thc mËgisthc akt–nac twn ufËsewn pou genn†jhkan sthn perioq†
thc Kentrik†c Mesoge–ou katà ta Ëth 1990-2008, kal‘ptontac Ëna e‘roc tim∏n apÏ 3.2
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Ëwc 8.4 �lat kai me to megal‘tero posostÏ twn ufËsewn (83.4%) na qarakthr–zontai pàli
me mËgisth akt–na apÏ 4.5 Ëwc 7 �lat, emfan–zontac k‘rio mËgisto (19.9%) sto diàsthma
5.5-6 �lat. Ant–jeta, oi ufËseic pou parousiàzoun mËgisth akt–na megal‘terh apÏ 8 �lat
† mikrÏterh apÏ 4 �lat apotelo‘n to 1.8% tou sunoliko‘ plhjusmo‘ twn ufËsewn pou
genn†jhkan thn sugkekrimËnh qronik† per–odo sthn perioq† thc Kentrik†c Mesoge–ou,
en∏ upolog–sthke h mËsh mËgisth akt–na twn ufËsewn aut∏n wc 5.8 �lat anà Ëtoc.

Sq†ma 4.48: Katanom† sqetik∏n suqnot†twn (%) thc mËgisthc akt–nac twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Paràllhla, Ëgine o ant–stoiqoc upologismÏc gia thn mËsh mËgisth akt–na twn ufËse-
wn aut∏n anà epoq†, ∏ste na fano‘n oi idia–tera shmantikËc epoqiakËc metabolËc gia to
mËgejoc twn ufËsewn, me th mËsh mËgisth akt–na twn ufËsewn pou dhmiourgo‘ntai sthn
perioq† thc Kentrik†c Mesoge–ou to qeim∏na na e–nai per–pou 6.2 �lat, thn ànoixh 5.4 �lat,
to kaloka–ri 4.9 �lat kai to fjinÏpwro 5.7 �lat. Màlista, apÏ ta ant–stoiqa diagràmmata
epoqiak∏n katanom∏n gia tic timËc mËgisthc akt–nac twn ufËsewn pou dhmiourg†jhkan
sthn perioq† aut† (sq†ma 4.49), emfan–zetai megàlh suss∏reush mikr∏n tim∏n mËgisthc
akt–nac gia tic ufËseic pou genn†jhkan kaloka–ri, emfan–zontac posostÏ 75.0% gia tic
ufËseic pou dhmiourg†jhkan thn epoq† aut† kai e–qan mËgisth akt–na mikrÏterh apÏ 5
�lat, en∏ elàqisth gia tic ufËseic pou genn†jhkan katà th qeimerin† per–odo tou Ëtouc,
h pleioyhf–a twn opo–wn (68.5%) qarakthr–zetai me mËgisth akt–na apÏ 5.5 Ëwc 7 �lat.
Ant–stoiqa, oi katanomËc gia tic timËc thc mËgisthc akt–nac twn ufËsewn pou genn†jhkan
katà thn earin† kai fjinopwrin† per–odo tou Ëtouc fa–netai na akoloujo‘n mia arketà
isorrophmËnec emfan–zontac megàla posostà ufËsewn tÏso me mikrÏterec Ïso kai me me-
gal‘terec timËc mËgisthc akt–nac, en∏ idia–tera megàlo posostÏ e–nai eke–no twn ufËsewn
(75.0%) pou dhmiourg†jhkan katà th earin† per–odo tou Ëtouc kai Ëqoun mËgisth akt–na
sto diàsthma 4-6 �lat.

92



Sq†ma 4.49: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc mËgisthc akt–nac
twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Kentrik†c Mesoge–ou katà thn pe-
r–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.7.4 Anatolik† MesÏgeioc

L–go idia–terh morf†, se sqËsh me aut† pou parous–asan oi ant–stoiqec katanomËc mËgi-
sthc akt–nac gia tic ufËseic twn perioq∏n thc Dutik†c kai Kentrik†c Mesoge–ou, fa–netai
na parousiàzei aut† thc Anatolik†c Mesoge–ou me d‘o k‘ria mËgista, Ïpwc fa–netai kai
apÏ to sq†ma 4.50, kai to e‘roc tim∏n aut†c na kuma–netai apÏ 2.8 Ëwc 8.1 �lat. Pio
sugkekrimËna, to 51.8% twn ufËsewn pou genn†jhkan sthn perioq† thc Anatolik†c Me-
soge–ou katà ta Ëth melËthc 1990-2008, qarakthr–zontai apÏ mËgisth akt–na apÏ 3.5 Ëwc
4.8 �lat, en∏ mÏno to 9.5% twn ufËsewn qarakthr–zontai apÏ mËgisth akt–na megal‘terh
apÏ 6.5 �lat † mikrÏterh apÏ 3.5 �lat. TËloc, upolog–sthke h mËsh mËgisth akt–na twn
ufËsewn Ïlwn twn ufËsewn pou genn†jhkan sthn perioq† thc Anatolik†c Mesoge–ou,
diàrkeiac toulàqiston m–ac mËrac, wc 4.9 �lat anà Ëtoc.
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Sq†ma 4.50: Katanom† sqetik∏n suqnot†twn (%) thc mËgisthc akt–nac twn ufËsewn,
pou dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn per–odo 1990-2008,
elàqisthc diàrkeiac 24 wr∏n.

Paràllhla, Ëgine o ant–stoiqoc upologismÏc gia thn mËsh mËgisth akt–na twn ufËse-
wn aut∏n anà epoq†, me th mËsh mËgisth akt–na gia tic ufËseic pou dhmiourgo‘ntai sthn
Anatolik† MesÏgeio to qeim∏na na e–nai per–pou 5.7 �lat, thn ànoixh 5.3 �lat, to kaloka–-
ri 4.2 �lat kai to fjinÏpwro 4.9 �lat. Ta apotelËsmata autà epibebai∏nontai kai apÏ tc
ant–stoiqec epoqiakËc katanomËc twn tim∏n mËgisthc akt–nac gia tic ufËseic pou dhmiour-
g†jhkan sthn perioq† aut† (sq†ma 4.51) de–qnontac xanà megàlh suss∏reush mikr∏n
tim∏n mËgisthc akt–nac gia tic ufËseic pou genn†jhkan th jerin† per–odo, emfan–zontac
posostÏ 92.3% gia tic ufËseic pou genn†jhkan thn epoq† aut† kai e–qan mËgisth akt–na
mikrÏterh apÏ 4.5 �lat, en∏ elàqisth gia tic ufËseic pou genn†jhkan katà thn qeimerin†
per–odo tou Ëtouc, h pleioyhf–a twn opo–wn (68.1%) qarakthr–zetai me mËgisth akt–na apÏ
5 Ëwc 6.5 �lat. Ant–stoiqa, oi katanomËc gia tic timËc thc mËgisthc akt–nac twn ufËse-
wn pou genn†jhkan katà thn ànoixh kai to fjinÏpwro e–nai sqetikà isorrophmËnec qwr–c
idia–tera mËgista emfan–zontac megàla posostà ufËsewn tÏso me mikrÏterec Ïso kai me
megal‘terec timËc mËgisthc akt–nac.

Sq†ma 4.51: Epoqiak† katanom† twn sqetik∏n suqnot†twn (%) thc mËgisthc akt–nac
twn ufËsewn, pou dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou katà thn pe-
r–odo 1990-2008, elàqisthc diàrkeiac 24 wr∏n.

4.7.5 Sugkritikà apotelËsmata

Se genikËc grammËc, Ïpwc fa–netai kai sto sq†ma 4.52, upàrqei megàlh omoiÏthta ston
trÏpo katanom†c twn sqetik∏n suqnot†twn thc mËgisthc akt–nac twn ufËsewn me perioq†
dhmiourg–ac touc thn Dutik† kai Kentrik† MesÏgeio. Ant–jeta, h katanom† thc mËgisthc
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akt–nac gia tic ufËseic pou genn†jhkan sthn perioq† thc Anatolik†c Mesoge–ou emfa-
n–zoun arketËc diaforopoi†seic, kur–wc sto diàsthma pou h mËgisth akt–na aut∏n lambànei
timËc mikrÏterec apÏ 4.5 �lat, dhmiourg∏ntac Ëna Ëntono mËgisto (33.1%) sto diàsthma
4-4.5 �lat. ApÏ thn àllh, sto diàsthma autÏ, R � 4.5 �lat, oi katanomËc mËgisthc akt–nac
gia tic ufËseic thc Dutik†c kai Kentrik†c Mesoge–ou emfan–zoun kai oi d‘o to posostÏ
7.25%, kànontac emfanËc Ïti stic d‘o autËc perioqËc dhmiourgo‘ntai oi perissÏterec u-
fËseic me tic megal‘terec timËc mËgisthc akt–nac. Màlista, to 9.0% kai ant–stoiqa to
8.2% twn ufËsewn pou gennio‘ntai sth Dutik† kai Kentrik† MesÏgeio Ëqoun mËgisth
akt–na megal‘terh apÏ 4.5 �lat, se ant–jesh me tic ufËseic thc Anatolik†c Mesoge–ou
pou apotelo‘n to 47.9% ep– tou sunÏlou touc.

Wc proc thn katanom† thc mËshc tim†c twn mËgistwn akt–nwn twn ufËsewn, h opo–a
fa–netai ston p–naka 4.4, anà Ëtoc kai anà epoq† xeqwristà gia kàje m–a apÏ tic perioqËc
melËthc kai aforo‘n ta Ëth 1990-2008, e–nai fanerÏ Ïti oi perissÏterec ufËseic parousi-
àzoun megal‘terec timËc mËshc mËgisthc akt–nac katà th qeimerin† per–odo en∏ mikrÏterec
katà th jerin† per–odo tou Ëtouc, gia kàje upoperioq† anexart†twc. Paràllhla, oi mËsec
timËc twn mËgistwn akt–nwn twn ufËsewn parousiàzontai thn ànoixh kai to fjinÏpwro
parousiàzoun mia fainomenikà endiàmesh tim† anàmesa stic ant–stoiqec tou qeim∏na kai
tou kalokairio‘ pou apotelo‘n tic akra–ec peript∏seic.

Sq†ma 4.52: Sugkritik† apot‘pwsh twn sqetik∏n suqnot†twn (%) thc mËgisthc a-
kt–nac twn ufËsewn, pou dhmiourg†jhkan xeqwristà sthn perioq† thc Dutik†c, Kentrik†c
kai Anatolik†c Mesoge–ou ant–stoiqa, katà thn per–odo 1990-2008, elàqisthc diàrkeiac
24 wr∏n.

P–nakac 4.4 MËsh tim† thc mËgisthc akt–nac twn ufËsewn (se �lat) me elàqisth
diàrkeia zw†c 24 ∏rec, oi opo–ec genn†jhkan xeqwristà se kàje m–a upoperioq† melËthc,

anà Ëtoc kai epoq†.
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'Etoc Qeim∏nac 'Anoixh Kaloka–ri FjinÏpwro

MesÏgeioc 5.5 6.0 5.5 4.2 5.5

Dutik† MesÏgeioc 5.7 6.0 5.7 5.1 5.7

Kentrik† MesÏgeioc 5.8 6.2 5.4 4.9 5.7

Anatolik† MesÏgeioc 4.9 5.7 5.3 4.2 4.9

4.8 KanonikopoihmËnoi rujmo– pt∏shc thc p–eshc anà 24
∏rec

M–a pio leptomer†c anàlush sqetikà me ton rujmÏ bàjunshc twn ufËsewn, prokeimËnou na
prosdioristo‘n kàpoiec isqurËc, akÏma kai ekrhktikËc peript∏seic kuklogËneshc, prag-
matopoi†jhke me bàsh ton kanonikopoihmËno rujmÏ pt∏shc thc kentrik†c p–eshc, pou
or–zetai wc:

NDRc =
�Pc

24
· sin 60

�

sin�
(4.1)

Ïpou �Pc e–nai o rujmÏc metabol†c thc kentrik†c p–eshc enÏc sust†matoc anà 24hr pou
sumba–nei se gewgrafikÏ plàtoc �. 'Otan to NDRc xepernà th monàda, to s‘sthma
jewre–tai Ïti qarakthr–zetai apÏ ekrhktik† anàptuxh (Lim and Simmonds, 2002). To
sugkekrimËno arijmhtikÏ krit†rio twn 24 wr∏n gia ton prosdiorismÏ twn ekrhktik∏n qa-
mhl∏n, prosomoi∏nei ta megal‘terhc qwrik†c kl–makac kai isqurÏtera qamhlà tou upÏ
melËth de–gmatoc, sugkritikà me ta ant–stoiqa qamhlà pou brËjhkan me to krit†rio twn
12 kai 6 wr∏n ant–stoiqa kai parousiàzontai sto epÏmeno upokefàlaio thc paro‘sac er-
gas–ac.

Se autÏ to shme–o na shmeiwje– Ïti h paro‘sa ergas–a epikentr∏netai stic ufËseic
twn opo–wn to pr∏to qronikÏ b†ma aniqne‘thke apÏ ton algÏrijmo sthn ekàstote pe-
rioq† melËthc. EpomËnwc, den perilambànontai deutere‘ousec allà kai eiserqÏmenec se
aut†n ufËseic oi opo–ec sun†jwc e–nai kai pio isqurËc kai oi opo–ec apotelo‘n megàlo
mËroc twn Mesogeiak∏n ufËsewn.

4.8.1 MesÏgeioc

Sto sq†ma 4.53, apeikon–zetai h katanom† thc sqetik†c suqnÏthtac tou mËgistou kano-
nikopoihmËnou rujmo‘ pt∏shc thc p–eshc anà 24 ∏rec, gia tic upÏ melËth ufËseic pou
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dhmiourg†jhkan sthn perioq† thc Mesoge–ou. 'Opwc parathro‘me, mÏno to 0.4% twn
ufËsewn parousiàzoun rujmÏ pt∏shc thc p–eshc megal‘tero apÏ 1 mb/24hr, upodeikn‘o-
ntac Ëtsi th spaniÏthta tou fainomËnou se sqËsh me th suqnÏthta thc sunhjismËnhc
kuklogËneshc. To parapànw sumpËrasma epibebai∏netai se Ëna bajmÏ apÏ touc Sanders
and Gyakum (1980), oi opo–oi exa–resan th MesÏgeio apÏ thn klimatologik† melËth thc
ekrhktik†c kuklogËneshc sto BÏreio Hmisfa–rio, jewr∏ntac pol‘ mikr† th suqnÏthta
touc sthn perioq† aut† se sqËsh me touc wkeano‘c, pÏso màllon loipÏn sthn sugke-
krimËnh melËth pou apÏ to sunolikÏ de–gma Ëqoun exaireje– oi deutere‘ousec ufËseic thc
Mesoge–ou.

Sq†ma 4.53: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 24 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

4.8.2 Dutik† MesÏgeioc

Wc proc thn katanom† thc sqetik†c suqnÏthtac tou mËgistou kanonikopoihmËnou ruj-
mo‘ pt∏shc thc p–eshc anà 24 ∏rec, gia tic upÏ melËth ufËseic pou dhmiourg†jhkan sthn
perioq† thc Dutik†c Mesoge–ou, parathre–tai Ïti per–pou to 0.5% twn ufËsewn aut∏n pa-
rousiàzoun rujmÏ pt∏shc thc p–eshc megal‘tero apÏ 1 mb/24hr, en∏ ant–jeta to 91.2%
parousiàzoun rujmÏ pt∏shc thc p–eshc mikrÏtero apÏ 0.5 mb/24hr.
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Sq†ma 4.54: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 24 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perio-
q† thc Dutik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

4.8.3 Kentrik† MesÏgeioc

Thn –dia stigm†, wc proc thn katanom† thc sqetik†c suqnÏthtac tou mËgistou kanoni-
kopoihmËnou rujmo‘ pt∏shc thc p–eshc anà 24 ∏rec, gia tic upÏ melËth ufËseic pou dh-
miourg†jhkan sthn perioq† thc Kentrik†c Mesoge–ou, parathre–tai Ïmoia me tic ufËseic
thc Dutik†c Mesoge–ou, Ïti per–pou to 0.5% twn ufËsewn aut∏n parousiàzoun rujmÏ
pt∏shc thc p–eshc megal‘tero apÏ 1 mb/24hr, en∏ ant–jeta Ëna mikrÏtero posostÏ thc
tàxewc tou 87.5% parousiàzoun rujmÏ pt∏shc thc p–eshc mikrÏtero apÏ 0.5 mb/24hr.

Sq†ma 4.55: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 24 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
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thc Kentrik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

4.8.4 Anatolik† MesÏgeioc

TËloc, wc proc thn katanom† thc sqetik†c suqnÏthtac tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 24 ∏rec, gia tic upÏ melËth ufËseic pou dhmiourg†jhkan
sthn perioq† thc Anatolik†c Mesoge–ou, den entop–zetai kam–a ‘fesh me rujmÏ pt∏shc thc
p–eshc megal‘tero apÏ 1 mb/24hr. Ant–jeta, apotele–tai apÏ Ëna posostÏ thc tàxewc
tou 93.2% idia–tera asjen∏n ufËsewn me rujmÏ pt∏shc thc p–eshc mikrÏtero apÏ 0.5
mb/24hr.

Sq†ma 4.56: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 24 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Anatolik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

4.8.5 Sugkritikà apotelËsmata

Mpore– to posostÏ twn ufËsewn thc Dutik†c kai ant–stoiqa thc Kentrik†c Mesoge–ou me
mËgisto kanonikopoihmËno rujmÏ pt∏shc thc p–eshc megal‘tero apÏ 1 mb/24hr na e–nai
–dio (0.5%), Ïmwc oi ufËseic thc Kentrik†c Mesoge–ou kal‘ptoun Ëna eur‘tero fàsma
tim∏n, pou ftànei ta -1.1136 mb/24hr, se sqËsh me autÏ twn ufËsewn thc Dutik†c Me-
soge–ou (-1.0563 mb/24hr) kai oi opo–ec qarakthr–zontai apÏ Ëna megal‘tero posostÏ
asjen∏n ufËsewn me mËgisto kanonikopoihmËno rujmÏ pt∏shc thc p–eshc mikrÏtero apÏ
0.5 mb/24hr.

EpiplËon, apÏ Ïla ta parapànw g–netai emfanËc Ïti ta ekrhktikà qamhlà pou brËjhkan
me to austhrÏtero krit†rio twn 24wrwn e–nai megal‘terhc qwrik†c kl–makac kai isqurÏte-
ra, se sqËsh me ta ant–stoiqa pou brËjhkan, kai parousiàzontai sto epÏmeno upokefàlaio,
me to elastikÏtero krit†rio twn 12wrwn epibebai∏nontac ta apotelËsmata tou Roebber
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(1984), o opo–oc je∏rhse Ïti to sugkekrimËno krit†rio anagnwr–zei ta isqurÏtera ekrhkti-
kà qamhlà kai katà sunËpeia ja Ëprepe na exetàzetai to endeqÏmeno na qrhsimopoie–tai kai
to krit†rio twn 12wrwn gia mia analutikÏterh prosËggish thc ekrhktik†c kuklogËneshc
se mia perioq†. To apotËlesma autÏ bËbaia ja prËpei na axiologhje– lambànontac upÏyh
th mikrÏterh qwrik† diakritÏthta twn dedomËnwn pou qrhsimopoi†jhkan sth sugkekri-
mËnh ergas–a, en∏ kai sthn ant–stoiqh melËth tou Roebber (1984) ta ekrhktikà qamhlà
entop–sthkan me upokeimenikÏ trÏpo mËsw thc qrhsimopo–hshc sunoptik∏n anal‘sewn e-
pifàneiac kai Ïqi plegmatik∏n dedomËnwn thc p–eshc. Me autÏ ton trÏpo epibebai∏netai h
orjÏthta thc enswmàtwshc tou elastikÏterou krithr–ou twn 12wrwn ekrhktiko‘ rujmo‘
pt∏shc thc p–eshc sth sugkekrimËnh ergas–a, wc antistàjmisma sto araiÏtero plËgma twn
dedomËnwn pou qrhsimopoi†jhke, Ëtsi ∏ste na g–nei efikt† h eparkËsterh prosomo–wsh
thc ekrhktik†c kuklogËneshc.

Sq†ma 4.57: Sugkritik† apot‘pwsh twn sqetik∏n suqnot†twn (%) tou mËgistou kano-
nikopoihmËnou rujmo‘ pt∏shc thc p–eshc anà 24 ∏rec gia tic ufËseic pou dhmiourg†jhkan
xeqwristà sthn perioq† thc Dutik†c, Kentrik†c kai Anatolik†c Mesoge–ou, katà thn pe-
r–odo 1990-2008.

4.9 KanonikopoihmËnoi rujmo– pt∏shc thc p–eshc anà 12
kai anà 6 ∏rec

Ant– thc periÏdou twn 24 wr∏n pou apaito‘ntai apÏ to krit†rio (4.1) gia ton rujmÏ
bàjunshc, h opo–a anafËretai kur–wc sta sust†mata pou baja–noun pio gr†gora (Roebber,
1984), àllec melËtec Ëqoun qrhsimopoi†sei thn per–odo twn 12hr allà kai twn 6hr, pro-
keimËnou na prosdior–soun tic pio Ëntonec ufËseic (Roebber, 1984; Rogers and Bosart,
1986; Gyakum and Barker, 1988; Roebber, 1989; Kouroutzoglou, 2014), kaj∏c Ïpwc
e–nai gnwstÏ h mesogeiak† ufesiak† drasthriÏthta qarakthr–zetai apÏ mikrÏterh qronik†
kl–maka, se s‘gkrish me tic wkeàniec ufËseic (Trigo et al, 1999; Picornell et al, 2001;

100



Lionello et al, 2006).

Parakàtw loipÏn, parousiàzontai oi katanomËc suqnot†twn twn 12wrwn kai 6wrwn
mËgistwn kanonikopoihmËnwn rujm∏n pt∏shc thc p–eshc gia ta qamhlà pou dhmiourg†jh-
kan katà to pr∏to qronikÏ touc b†ma sth MesÏgeio allà kai se kàje upoperioq† melËthc,
lambànontac upÏyh Ïla ta qronikà b†mata twn troqi∏n apÏ thn kuklogËnesh Ëwc kai thn
kuklodiàlush, d–nontac Ëtsi th dunatÏthta na diereunhjo‘n qarakthristikà ta opo–a den
e–nai dunatÏ na prosomoiwjo‘n exetàzontac mÏno to diàsthma twn 24wr∏n.

4.9.1 MesÏgeioc

ApÏ thn katanom† thc sqetik†c suqnÏthtac tou mËgistou kanonikopoihmËnou rujmo‘
pt∏shc thc p–eshc anà 12 ∏rec, gia tic ufËseic pou emfànisan to pr∏to qronikÏ b†ma
touc se olÏklhrh thn perioq† melËthc (sq†ma 4.58), fa–netai Ïti to 1.7% twn ufËsewn
parousiàzoun rujmÏ pt∏shc thc p–eshc megal‘tero † –so me 1 mb/12hr, epibebai∏nontac
Ëtsi ta apotelËsmata progenËsterwn ergasi∏n (Lionello et al, 2006; Campins et al,
2011), oi opo–ec ton–zoun Ïti h kuklogËnesh thc perioq†c thc Mesoge–ou qarakthr–zetai
genikà apÏ uyhl† suqnÏthta emfànishc rhq∏n qamhl∏n (shallow cyclones). Màlista, en∏
to e‘roc tim∏n ftànei ta -1.3946 mb/12hr, to 80.3% twn upÏ melËth ufËsewn sthn perio-
q† thc Mesoge–ou, qarakthr–zontai apÏ mËgistouc kanonikopoihmËnouc rujmo‘c pt∏shc
thc p–eshc mikrÏterouc apÏ 0.5 mb/12hr.

Ant–stoiqa, se Ïti aforà touc 6wrouc kanonikopoihmËnouc rujmo‘c pt∏shc thc p–eshc
(sq†ma 4.59), kai en∏ to e‘roc tim∏n ftànei ta -1.7768 mb/6hr, h pleioyhf–a kai sugke-
krimËna to 66.6% twn upÏ melËth ufËsewn parousiàzoun rujmÏ pt∏shc mikrÏtero apÏ
0.5 mb/6hr. Thn –dia stigm†, per–pou to 3.7% to‘ de–gmatoc parousiàzoun isqurÏterouc
rujmo‘c pt∏shc thc p–eshc parousiàzontac timËc megal‘terec † –sec me 1 mb/6hr, en∏
qarakthristikà to 0.7% lambànei timËc mËgistou kanonikopoihmËnou rujmo‘ pt∏shc thc
p–eshc megal‘terec † –sec me 1.5 mb/6hr.
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Sq†ma 4.58: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 12 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

Sq†ma 4.59: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 6 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

Sto parakàtw sq†ma (sq†ma 4.60) fa–netai h katanom† twn pio isqur∏n kuklogene-
tik∏n epeisod–wn, ta opo–a qarakthr–zontai apÏ mËgisto kanonikopoihmËno rujmÏ pt∏shc
thc p–eshc megal‘tero apÏ 1 mb/12hr, apokleistikà katà thn yuqr† per–odo tou Ëtouc
kai kur–wc katà touc m†nec NoËmbrio kai Ianouàrio. ApotËlesma pou sumfwne– me ta apo-
telËsmata àllwn ereun∏n pou Ëqoun asqolhje– katà kairo‘c me exairetikËc peript∏seic
Mesogeiak†c ekrhktik†c kuklogËneshc (Karacostas and F locas, 1983; Prezerakos and
Michaelides, 1989; Lagouvardos et al, 2007).

Sq†ma 4.60: Katanom† thc sqetik†c suqnÏthtac (%) gia tic ufËseic pou dhmiour-
g†jhkan sthn perioq† thc Mesoge–ou kai parous–asan mËgisto kanonikopoihmËno rujmÏ
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pt∏shc thc p–eshc megal‘tero apÏ 1 mb/12hr, katà thn per–odo 1990-2008.

4.9.2 Dutik† MesÏgeioc

Paràllhla, apÏ thn katanom† thc sqetik†c suqnÏthtac tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 12 ∏rec, gia tic upÏ melËth ufËseic thc Dutik†c Meso-
ge–ou (sq†ma 4.61), fa–netai Ïti to 2.8% twn ufËsewn parousiàzoun rujmÏ pt∏shc thc
p–eshc megal‘tero † –so me 1 mb/12hr, kai to e‘roc tim∏n tou de–gmatoc na ftànei ta
-1.3946 mb/12hr, dhlad† to mËgisto olÏklhrhc thc perioq†c melËthc. Ant–jeta, h pleio-
yhf–a kai sugkekrimËna to 79.2% parousiàzoun rujmÏ pt∏shc mikrÏtero apÏ 0.5mb/12hr.

H ant–stoiqh exËtash twn 6wrwn kanonikopoihmËnwn rujm∏n pt∏shc thc p–eshc (sq†ma
4.62), kai en∏ to e‘roc tim∏n ftànei ta -1.7768 mb/6hr, katadeikn‘ei Ïti h pleioyhf–a
kai sugkekrimËna to 57.9% twn ufËsewn, pou parous–asan to pr∏to qronikÏ b†ma touc
sthn perioq† thc Dutik†c Mesoge–ou katà thn per–odo 1990-2008, qarakthr–zontai apÏ
mËgistouc rujmo‘c pt∏shc thc p–eshc mikrÏterouc apÏ 0.5 mb/6hr. Thn –dia stigm†,
per–pou to 4.9% tou de–gmatoc parousiàzoun isquro‘c rujmo‘c pt∏shc thc p–eshc me timËc
megal‘terec † –sec me 1 mb/6hr, en∏ to 1.2% lambànei timËc mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc megal‘terec † –sec me 1.5 mb/6hr.

Sq†ma 4.61: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 12 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perio-
q† thc Dutik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.
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Sq†ma 4.62: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 6 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Dutik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

4.9.3 Kentrik† MesÏgeioc

Paràllhla, apÏ thn katanom† thc sqetik†c suqnÏthtac tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 12 ∏rec, gia tic upÏ melËth ufËseic thc Kentrik†c Meso-
ge–ou (sq†ma 4.63), fa–netai Ïti to 1.5% twn ufËsewn aut∏n parousiàzoun rujmÏ pt∏shc
thc p–eshc megal‘tero † –so me 1 mb/12hr, kai me to e‘roc tim∏n tou de–gmatoc na ftànei
ta -1.2421 mb/12hr. Ant–jeta, h pleioyhf–a kai sugkekrimËna to 75.4% parousiàzoun
rujmÏ pt∏shc mikrÏtero apÏ 0.5 mb/12hr.

Wc proc touc 6wrouc kanonikopoihmËnouc rujmo‘c pt∏shc thc p–eshc (sq†ma 4.64),
kai en∏ to e‘roc tim∏n ftànei ta -1.5029mb/6hr, h pleioyhf–a kai sugkekrimËna to 62.5%
twn ufËsewn, pou parous–asan to pr∏to qronikÏ b†ma touc sthn perioq† thc Kentrik†c
Mesoge–ou katà thn per–odo 1990-2008, qarakthr–zontai apÏ rujmo‘c pt∏shc thc p–eshc
mikrÏterouc apÏ 0.5 mb/6hr. Thn –dia stigm†, per–pou to 5.1% tou de–gmatoc parousi-
àzoun isquro‘c rujmo‘c pt∏shc thc p–eshc me timËc megal‘terec † –sec me 1 mb/6hr, en∏
to 0.4% lambànei timËc mËgistou kanonikopoihmËnou rujmo‘ pt∏shc thc p–eshc megal‘te-
rec † –sec me 1.5 mb/6hr.
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Sq†ma 4.63: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 12 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Kentrik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

Sq†ma 4.64: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 6 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Kentrik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

4.9.4 Anatolik† MesÏgeioc

TËloc, parousiàzetai h katanom† thc sqetik†c suqnÏthtac tou mËgistou kanonikopoih-
mËnou rujmo‘ pt∏shc thc p–eshc anà 12 ∏rec, gia tic upÏ melËth ufËseic thc Anatolik†c
Mesoge–ou (sq†ma 4.65), me ligÏtero apÏ to 0.5% twn ufËsewn aut∏n na qarakthr–zontai
apÏ rujmÏ pt∏shc thc p–eshc megal‘tero † –so me 1 mb/12hr, kai me to e‘roc tim∏n tou
de–gmatoc na ftànei ta -1.2881 mb/12hr. Ant–jeta, h pleioyhf–a kai sugkekrimËna to
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87.2% parousiàzoun rujmÏ pt∏shc mikrÏtero apÏ 0.5 mb/12hr.

Wc proc touc 6wrouc kanonikopoihmËnouc rujmo‘c pt∏shc thc p–eshc (sq†ma 4.66),
kai en∏ to e‘roc tim∏n ftànei ta -1.6661mb/6hr, h pleioyhf–a kai sugkekrimËna to 81.2%
twn ufËsewn, pou parous–asan to pr∏to qronikÏ b†ma touc sthn perioq† thc Anatolik†c
Mesoge–ou katà thn per–odo 1990-2008, qarakthr–zontai apÏ rujmo‘c pt∏shc thc p–eshc
mikrÏterouc apÏ 0.5 mb/6hr. Thn –dia stigm†, per–pou to 0.7% tou de–gmatoc parousi-
àzoun isquro‘c rujmo‘c pt∏shc thc p–eshc lambànontac timËc megal‘terec † –sec tou 1
mb/6hr, en∏ to 0.36% lambànei timËc mËgistou kanonikopoihmËnou rujmo‘ pt∏shc thc
p–eshc megal‘terec † –sec me 1.5 mb/6hr.

To gegonÏc thc ‘parxhc elàqistwn peript∏sewn pio isqur†c kuklogËneshc sthn pe-
rioq† thc Anatolik†c Mesoge–ou, tÏso me ta krit†ria twn 12 kai 6 wr∏n Ïso kai twn
24 wr∏n me to opo–o den entop–sthke kam–a ekrhktik† per–ptwsh, ofe–letai sto Ïti h
pleioyhf–a twn ufËsewn genn†jhkan katà to pr∏to qronikÏ b†ma touc sthn perioq† aut†
katà th jerm† per–odo tou Ëtouc, Ïpwc de–xame se prohgo‘mena apotelËsmata. Ta jer-
mikà qamhlà an kai Ëqoun megàlh diàrkeia zw†c den apotelo‘n idia–tera isqurËc ufËseic.
Màlista, Ïpwc progenËsterec melËtec Ëqoun de–xei kai Ïpwc fa–netai sto sq†ma 4.60, ta
pio isqurà kuklogenetikà epeisÏdia emfan–zontai katexoq†n katà thn yuqr† per–odo tou
Ëtouc, katà thn opo–a dhmiourgo‘ntai oi katàllhlec proÙpojËseic gia ekd†lwsh isqur∏n
kuklogenetik∏n epeisod–wn kai thn ep–drash thc megàlhc kl–makac atmosfairik†c kuklo-
for–ac katà th diàrkeia tou qeim∏na na euj‘netai se megàlo bajmÏ gia aut†n (Nissen et
al, 2010).

Sq†ma 4.65: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 12 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Anatolik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.
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Sq†ma 4.66: Katanom† thc sqetik†c suqnÏthtac (%) tou mËgistou kanonikopoihmËnou
rujmo‘ pt∏shc thc p–eshc anà 6 ∏rec gia tic ufËseic pou dhmiourg†jhkan sthn perioq†
thc Anatolik†c Mesoge–ou, diàrkeiac toulàqiston m–ac mËrac, katà thn per–odo 1990-2008.

4.9.5 Sugkritikà apotelËsmata

Lambànontac upÏyh ta parapànw, me thn Anatolik† MesÏgeio na qarakthr–zetai apÏ pol‘
mikrÏ arijmÏ isqur∏n ufËsewn, tÏso gia touc 12wrouc Ïso kai gia touc 6wrouc kanoni-
kopoihmËnouc rujmo‘c pt∏shc thc p–eshc, h Dutik† kai Kentrik† MesÏgeioc fa–netai na
qarakthr–zontai apÏ Ëna arketà megal‘tero posostÏ isqur∏n ufËsewn oi opo–ec genn†jh-
kan katà to pr∏to qronikÏ b†ma touc se autËc. Paràllhla, ta parapànw apotelËsmata
apodeikn‘oun to gegonÏc Ïti o plhjusmÏc twn upÏ melËth qamhl∏n perilambànei peri-
pt∏seic me uyhlÏ rujmÏ bàjunshc gia ta qronikà diast†mata twn 12wrwn kai kur–wc twn
6wrwn, wstÏso oi dunamikËc kai jermodunamikËc diergas–ec pou epËdrasan den e–qan pi-
janÏn th qronik† diàrkeia, ∏ste o ant–stoiqoc 24wroc rujmÏc pt∏shc thc p–eshc na e–nai
tËtoioc pou na mporËsei na katatàxei autà ta qamhlà sthn kathgor–a twn ekrhktik∏n
qamhl∏n. Gia to lÏgo autÏ kai parà to skeptikismÏ me ton opo–o en–ote antimetwp–zetai
o orismÏc pou efarmÏzetai sthn ergas–a aut† allà kai se pl†joc àllwn, h shmas–a tou
krithr–ou tou 24wrou ekrhktiko‘ rujmo‘ pt∏shc thc p–eshc sunàdei me ton arqikÏ orismÏ
tou Bergeron (1954), Ëtsi ∏ste ta qamhlà autà na apotelo‘n mia xeqwrist† kai idia–terh
kathgor–a kuklogenetik∏n epeisod–wn.
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Sq†ma 4.67: Sugkritik† apot‘pwsh twn sqetik∏n suqnot†twn (%) tou mËgistou kano-
nikopoihmËnou rujmo‘ pt∏shc thc p–eshc anà 12 ∏rec gia tic ufËseic pou dhmiourg†jhkan
xeqwristà sthn perioq† thc Dutik†c, Kentrik†c kai Anatolik†c Mesoge–ou, katà thn pe-
r–odo 1990-2008.

Sq†ma 4.68: Sugkritik† apot‘pwsh twn sqetik∏n suqnot†twn (%) tou mËgistou kano-
nikopoihmËnou rujmo‘ pt∏shc thc p–eshc anà 6 ∏rec gia tic ufËseic pou dhmiourg†jhkan
xeqwristà sthn perioq† thc Dutik†c, Kentrik†c kai Anatolik†c Mesoge–ou, katà thn pe-
r–odo 1990-2008.
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5 Sumperàsmata

H paro‘sa ergas–a epikentr∏jhke ston entopismÏ twn ufËsewn, diàrkeiac toulàqiston
m–ac hmËrac, pou dhmiourg†jhkan thn per–odo 1990-2008 katà to pr∏to qronikÏ touc
b†ma kai aniqne‘thkan me th bo†jeia tou automatopoihmËnou arijmhtiko‘ sq†matoc MS,
tÏso se olÏklhrh thn perioq† melËthc (30�N -45�N , 10�W -38�E) Ïso kai xeqwristà se
kàje upoperioq† pou or–sthke (Dutik†, Kentrik† kai Anatolik† MesÏgeioc), allà kai
thn melËth thc suqnÏthtac kai twn metabol∏n thc kaj∏c kai àllwn qarakthristik∏n
Ïpwc h Ëntash kai to mËgejoc. Màlista s‘mfwna me ton upologismÏ twn mËgistwn ruj-
m∏n pt∏shc p–eshc gia tic ufËseic autËc brËjhke Ëna posostÏ pio isqur∏n peript∏sewn.
Bàsei loipÏn twn apotelesmàtwn pou suzht†jhkan sto prohgo‘meno kefàlaio, mporo‘n
na exaqjo‘n ta akÏlouja sumperàsmata:

• Oi kuriÏterec perioqËc kuklogËneshc pou entop–sthkan sthn eur‘terh perioq† me-
lËthc e–nai o KÏlpoc thc GËnobac kai h perioq† thc K‘prou, perioqËc me Ëntonh
drasthriÏthta kaj' Ïlh th diàrkeia tou Ëtouc allà me diaforetikà qarakthristikà
ekd†lwshc me thn m–a na e–nai entonÏterh katà thn yuqr† per–odo kai thn àllh na
entop–zetai kur–wc katà th jerm† per–odo tou Ëtouc. EpiplËon, entop–sthkan kai
àlla deutere‘onta kËntra kuklogËneshc pànw apÏ thn Ibhrik† QersÏnhso (kÏlpoc
Cadis) me megàlh puknÏthta to kaloka–ri, thn Boreioanatolik† Saqàra kur–wc katà
thn ànoixh me Ëntona kino‘menec troqiËc proc ta bÏreia kai boreioanatolikà, kai th
NÏtia Ital–a, to IÏnio, thn Adriatik†,thn BÏreia Ma‘rh Jàlassa kai se mikrÏtero
bajmÏ thn perioq† tou anatoliko‘ Aiga–ou na energopoio‘ntai katà thn yuqr† pe-
r–odo tou Ëtouc.

• Katà thn yuqr† per–odo tou Ëtouc h kuklogËnesh ekdhl∏netai kur–wc sthn jalàs-
sia perioq† thc Mesoge–ou † kontà stic aktËc thc, en∏ ant–jeta katà thn jerm†
per–odo tou Ëtouc, kai kur–wc touc kalokairino‘c m†nec, kuklogenetikà epeisÏdia
entop–zontai apokleistikà se qersa–ec perioqËc aut†c. To gegonÏc autÏ ofe–letai
stouc mhqanismo‘c pou epidro‘n xeqwristà anàloga me thn epoq†, me tic ufËseic
pou dhmiourgo‘ntai katà thn yuqr† per–odo tou Ëtouc emfan–zontai me megàlh qw-
rik† kl–maka taxide‘ontac arketà makruà apÏ to shme–o gËnes†c touc kai oi opo–ec
e–nai pio Ëntonec kai bajiËc apÏ eke–nec pou dhmiourgo‘ntai katà th jerm† per–odo
kai fa–netai na e–nai sqedÏn stàsimec. Paràllhla, oi Ëntonec kai braq‘biec ufËseic
thc yuqr†c periÏdou, kai kur–wc twn qeimerin∏n mhn∏n, dhmiourgo‘n mia shmantik†
troqià pou xekinà apÏ ta up†nema twn 'Alpewn kai kino‘menh notioanatolikà ftànei
mËqri ta per–qwra thc K‘prou.

• ApÏ tic 1002 peript∏seic kuklogËneshc pou entop–sthkan mËsa sthn eur‘terh pe-
rioq† melËthc thc Mesoge–ou, to 34.5% entop–zetai sthn Dutik†, to 33.0% sthn
Kentrik† kai to 32.5% sthn Anatolik† MesÏgeio.
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• Wc proc thn qronoseirà thc katanom†c twn et†siwn suqnot†twn gia thn perioq† thc
Mesoge–ou parousiàzetai mia anodik† tàsh, me mËgisto kuklogenetik∏n epeisod–wn
na shmei∏netai katà to Ëtoc 1996 kai elàqisto to 2002. Paràllhla, h ant–stoiqh
qronoseirà gia thn perioq† thc Dutik†c Mesoge–ou parousiàzei mia kajodik† tàsh,
me mËgisto na emfan–zetai katà to Ëtoc 1996 kai elàqisto to 2006. Ant–jeta, oi qro-
noseirËc twn et†siwn suqnot†twn gia thn perioq† thc Kentrik†c kai thc Anatolik†c
Mesoge–ou parousiàzoun anodik† tàsh, me mËgisto kuklogenetik∏n epeisod–wn na
shmei∏netai katà to Ëtoc 1995 kai 2008 ant–stoiqa kai elàqisto to 2002.

• Wc proc thn endoet†sia katanom† twn suqnot†twn kuklogËneshc, sthn perioq† thc
Mesoge–ou fa–netai mia saf†c prot–mhsh sth dhmiourg–a kuklwnik∏n epeisod–wn ka-
tà th qeimerin† per–odo (30.6%), parousiàzontac elàqisto arijmÏ kuklogenËsewn to
fjinÏpwro (21.9%). Ant–jeta, gia kàje upoperioq† melËthc ta mËgista kai elàqista
twn suqnot†twn emfànishc kuklogenetik∏n epeisod–wn diapist∏nontai se diafore-
tikËc epoqËc, epibebai∏nontac thn ‘parxh diaforetik∏n mhqanism∏n pou lambànoun
q∏ra se kajem–a. Pio sugkekrimËna, gia thn perioq† thc Dutik†c Mesoge–ou mËgi-
sto kuklogenËsewn parousiàzetai katà thn ànoixh (29.6%) en∏ elàqisto katà th
jerin† per–odo (22.9%), allà Ïqi me megàlh diaforà apÏ tic suqnÏthtec twn àllwn
epoq∏n. Oi kuklogenËseic pou dhmiourgo‘ntai sthn Kentrik† MesÏgeio Ëqoun mËgi-
sth suqnÏthta emfànishc katà thn qeimerin† per–odo (44.1%) en∏ elàqisth katà th
jerin† (19.0%). TËloc, gia thn perioq† thc Anatolik†c Mesoge–ou to mËgisto pa-
rousiàzetai katà thn jerin† per–odo (38.3%) en∏ to elàqisto katà th earin† per–odo
(18.4%).

• Wc proc thn melËth twn dunamik∏n qarakthristik∏n twn ufËsewn, oi katanomËc thc
mËgisthc akt–nac, mËgistou bàjouc kai Ëntashc gia tic ufËseic pou genn†jhkan stic
perioqËc thc Dutik†c kai Kentrik†c Mesoge–ou moiàzoun se megàlo bajmÏ, me tic
ufËseic thc Kentrik†c Mesoge–ou na e–nai l–go pio isqurËc sthn pleioyhf–a touc.
Ant–jeta, oi ufËseic pou dhmiourg†jhkan sthn perioq† thc Anatolik†c Mesoge–ou
sthn pleioyhf–a touc qarakthr–zontai apÏ mikrËc timËc akt–nac, bàjouc kai lapla-
sian†c thc kentrik†c p–eshc, martur∏ntac Ïti h perioq† apotele–tai apÏ megàlo
posostÏ asjen∏n ufËsewn mikr†c qwrik†c kl–makac, gegonÏc pou ofe–letai sthn
Ëntonh kuklogenetik† drasthriÏthta thc perioq†c katà touc kalokairino‘c m†nec.

• Màlista, exetàzontac thn epoqiak† katanom† twn dunamik∏n aut∏n qarakthristi-
k∏n gia tic ufËseic pou genn†jhkan tÏso sthn MesÏgeio Ïso kai stic upoperioqËc
pou or–sthkan gia thn sugkekrimËnh melËth, g–netai emfanËc Ïti h qeimerin† per–odoc
qarakthr–zetai apÏ megal‘tero pl†joc ufËsewn me megal‘terec timËc mËgisthc la-
plasian†c, pou sundËetai me megal‘terec timËc bàjouc kai akt–nac, en antijËsei me
thn jerin† per–odo tou Ëtouc pou qarakthr–zetai apÏ megal‘tero pl†joc ufËsewn
me mikrËc timËc laplasian†c, bàjouc kai akt–nac, epibebai∏nontac Ëtsi to gegonÏc
Ïti katà touc qeimerino‘c m†nec lambànoun q∏ra entonÏterec ufËseic en∏ katà to
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kaloka–ri oi asjenËsterec.

• Wc proc thn katanom† thc elàqisthc p–eshc twn upÏ melËth ufËsewn kai akolou-
j∏ntac thn kathgoriopo–hsh katà touc Maheras et al. (2001) gia autËc, to mega-
l‘tero posostÏ isqur∏n ufËsewn parathre–tai sthn Dutik† MesÏgeio (8.4%), to
megal‘tero posostÏ mËtriwn ufËsewn sthn Kentrik† MesÏgeio (47.7%), en∏ to me-
gal‘tero posostÏ asjen∏n ufËsewn entop–zetai sthn Anatolik† MesÏgeio (56.4%)
upologizÏmeno ep– tou sunÏlou thc ekàstote perioq†c melËthc. Paràllhla, wc proc
thn epoqiak† katanom† thc elàqisthc p–eshc oi ufËseic pou dhmiourg†jhkan tÏso
sthn Dutik† Ïso kai thn Kentrik† MesÏgeio katà th diàrkeia tou kalokairio‘ qa-
rakthr–zontai apÏ tic uyhlÏterec timËc elàqisthc p–eshc, kai idia–tera eke–nec thc
Dutik†c Mesoge–ou, en∏ oi elàqistec timËc aut∏n entop–zontai katà th qeimerin† kai
earin† per–odo ant–stoiqa. Ant–jeta, oi ufËseic pou dhmiourgo‘ntai sthn Anatolik†
MesÏgeio lambànoun tic megal‘terec timËc touc katà thn fjinopwrin† per–odo me
mikr† diaforà apÏ th qeimerin† kai tic mikrÏterec katà thn ànoixh.

• TËloc, exetàzontac touc mËgistouc kanonikopoihmËnouc rujmo‘c pt∏shc thc p–e-
shc tÏso anà 12 Ïso kai anà 6 ∏rec epibebai∏jhke Ïti h Anatolik† MesÏgeioc
qarakthr–zetai apÏ to mikrÏtero posostÏ isqur∏n peript∏sewn kuklogËneshc, se
ant–jesh me tic ufËseic thc Dutik†c kai Kentrik†c Mesoge–ou, en∏ exetàzontac
touc ant–stoiqouc mËgistouc kanonikopoihmËnouc rujmo‘c pt∏shc thc p–eshc anà
24 ∏rec den aniqne‘thke kam–a per–ptwsh isqur†c kuklogËneshc gia thn perioq†
aut†. Paràllhla, oi isqurÏterec peript∏seic kuklogËneshc parousiàzontai ex' o-
lokl†rou katà thn per–odo apÏ ton NoËmbrio Ëwc kai ton Màrth, en∏ apotelo‘n
gegonÏc arketà spànio gia thn perioq† thc Mesoge–ou h opo–a apotele–tai kur–wc
apÏ rhqËc ufËseic.

• GenikÏtera, oi omoiÏthtec kai oi diaforËc katà thn statistik† melËth twn dunami-
k∏n qarakthristik∏n twn dhmiourgo‘menwn ufËsewn se kàje upoperioq† melËthc
exart∏ntai apÏ touc mhqanismo‘c pou ephreàzoun thn ekàstote perioq† allà kai
o bajmÏc aut†c thc epirro†c. Màlista, h baroklinikÏthta fa–netai na e–nai pol‘
shmantik† kai gia tic treic perioqËc pou exetàsthkan, en∏ h orograf–a fa–netai Ïti
diadramat–zei kur–arqo rÏlo sthn kuklogenetik† drasthriÏthta tÏso sthn perioq†
tou kÏlpou thc GËnobac kai thc Ibhrik†c Qerson†sou Ïso kai genikÏtera thc Duti-
k†c Mesoge–ou, dhmiourg∏ntac Ëntonh baroklinikÏthta sta qamhlÏtera str∏mata.
Thn –dia stigm†, oi diabatikËc diadikas–ec twn qamhlÏterwn strwmàtwn, Ïpwc oi
Ëklush lanjànousac jermÏthtac kai oi jermikËc roËc apÏ thn epifàneia thc jàlas-
sac, fa–netai na Ëqoun Ëntonh ep–drash sthn perioq† thc Kentrik†c Mesoge–ou kai
kur–wc sthn Anatolik† MesÏgeio ephreàzontac me autÏn ton trÏpo thn exËlixh thc
kuklogËneshc kai stic treic perioqËc melËthc.
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