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Ddotoypagio eEw@vAlov: Kataypagn tov tveava Isabel otic 16/9/2003 and to
povtap katakpriuvions (PR) tov dopvedpov TRMM. O cuykekpipévog Topavag
YTOTNoE TO avaTOMKA TapaAla otig 18/9/03.

IInyn http://cpgis.gmu.edu/vaccess/news/Isabel.htm



http://cpgis.gmu.edu/vaccess/news/Isabel.htm

AQIEPWVETAI OTNV OIKOYEVEIA [IOU
yla Tnv auépiorn aydmn Kai
ouuTTapaoraao...






EYXAPIXTIEX

Telkd 6molog eime TmG 0 Kopdg TPEYEL o0 vEPD EYEL amOAVTO diK10 KABMG YPAp® TIg
TEAEVTAIEG GEAIDEC OTNG TNG €PYOCiOg Kol 0eV £Y® TPOAAPEL VO, GLVEIONTOTOCW
¢ £ptaca uéxpt 6m. Kot 1o téhog avtng g epyaciog acbdavouat g gival kdtt
T0 TOAD ONUOVTIKO KaOd¢ onpaiverl to téAog (katd maco mbavotntal) Tng oiTnNTIKNIG
pov {ong, pog TeptOooL omd TIC O EVTLYICUEVES KO ONUOVPYIKES TTOL £X® TEPAGEL.
Oporoyd mwg OAo avTé TO XPOVIOL TEPACH UPKETEC SVOKOALEG Kol «EeviyTion Ue
ATOKOPVQ®UN TNV TOPOLGA EPYATia, 1 cLYYPAPN TNG omoiag dmpknce 1 ypdvo Kot
A éov! QoT1000, OGO KOLPACTIKA KOl OV NTOV, UITOP® VO T® WS TO AMMAAVG (0G0
TOPAAOYO Kot 0V aKOVYETAL) KOl TOTEV® OKPASOVTO TG OPEANONKA T LEYIOTO.
[Mopora avtd, opeilm va TopadeyT®d TS OV Ba Katdpepva va QEP® €1C TEPAG TNV
TopoVco SIAMUATIKN Yopig T Ponfeia Tov g0l katapynv Kot xwpig tn BepeAidon
oLUPBOA KATO®Y avOPOTOV TOVG 0TOioVE EMPAALETOL VO EVYAPICTHO® BePud Kot
oo KopOlds Kabéva EexmpiloTd.

‘Etor, apywd Oa MBeha va gvyoapiomion tov k. Kovtooyiwdvvn Anunrpio,
kaOnynt| EOvikod Metcofiov IloAvteyveiov, o omoiog vanpée wor o emPAénwv
KaOnNyNTg avtg TG epyaciog. Asv EEPO TPAYUATIKA TL VO TPOTOT® Yol AVTOV TOV
eCOPETIKO  EKTTAOEVTIKO, €moTHUOVA, GvOpwmo. Nao Tov €uyoploTiom Yoo Tig
GLUPOVAES TOV, TO APEPIOTO KOt OANOWVO evilapépov Tov. Ao mw povo mmg eivor N
JevTEPT OMAMUOTIKY €pyacio Tov KEve pali Tov (LETA TV TPOTTLYLOKT Lov) Kot Ha
Eavaxkava dAreg T0oeg! Tov evyoploTd Tave om’ dAa Tov pe Epabe va GKEPTOUOL Kot
VO AEITOVPY® OOV TPAYHOTIKOG EMOTNHOVAS Kol Vo PAET® mEPA amd ovTO TOL
(QOIVETOL TPOTO, TO TPOPAVEC.

To debtepo dropo mov gvyoplot®d Beppud givar o k. Mapdong Nikdraog, Aéktopag
EBvikov Metoofiov Tloivteyveiov, v TG onuovtikés oLuPovAég tov, TNV
ToALTIHOTOTH Kot OgpeAdon Ponfetd Tov otV cLALOYN TV eMLyEi®V dEdOUEVAOV 0T
T0VG 6tafnovc ™S EMY aAld kot Yo TO YEVIKOTEPO EVOLAPEPOV TOL Y1 TNV TPOOSO
avtg ™G epyaociag. Emiong, tov guyoplot® omd v Kopold HOL Yo TIS VIEPOYES
ov(Ntoelg ov Elyope KATA Tn SIPKEL OWTOV TOV HETOTTUYIOKOV Kot TN Oepun
vroot)pi&n mov pov €oeiEe. Mali pe tov k. Kovtooyudvvn, amoterel yio péva

TPOTLTO Oy LOVO EMGTHHOVA AAAG KoL avOpdTOL!



EminpooBétmc, Oepuéc evyopiotiec B nOeha va exppdcm otovg K. [dvvn

Mopkovn kot Aviovn KovkovPivo, pnén g epevvntikng opdoag ITIA ko kahovg
pov @ilovg, yo TV moALTIUN Ponbeld TOVG GTNV SlEKTEPAIMON VTG TNG EPYACIAS.
Kot ot dvo tovg, mapd 10 Pefapnuévo tovg mpdypappa, oiEbecav moAd xpoVO
Bonbavtag pe, o pev I'dvvng omv popeomoinon kot cHVTOEEN TOL KEWWEVOL KOl O
AVIOVNG OTNV KATAPTIOT TOV YOPTOV.
Axépo, Bewpd onuavtikd va guyaptotom v kKo Kotpdvn Boaotlikn kot tov K.
AayovBapdo Kovotavtivo and 10 E6vikd Actepookoneio ABnvav kot tov k. Apn
Nworoo and v EMY, ya v guyéveln Toug kot v ypryopn e&uanpétnon toug,
KaBmG pov mopeiyov Evav ToAD HEYAAO OYKO LETEMPOAOYIK®V OEOOUEVMDVY Bpoyng o€
£va TOAD GUVTOLO XPOVIKO JAGTN L.

Oa Mrav coPapn mapdrewym va punv avaeepfd ota ovopata 2 TOAD KOAMV

pov eilwv mov Bonncav evepyd otV 0OAOKANP®GT aTOD TOL £pYov. ApyIKd, GTOV
TOAD KOAO Kol TodIKO MOV OIA0 KOl GLUVAOEAPO apyltéKTova punyovikd Niko
Toobmpo ylo TNV GNUOVTIKY] GUVEIGPOPA TOV GTNV TANKTPOAOYNOT| T®V TOALAPIOU®Y
dedopévov amd tovg otabuovg g EMY. Agvtepov, otov emiong moAD KaAd Kot
Todkd pov ¢ido I'dvvm Meld mov Hov TOPUY®PNCE TOV VTOAOYLGTH TOL (TO
vrepunyavnua!!!l) yio va kéveo kdmoleg PEATIGTOMOMGELS e TIG OmOlEg O O1KOGC
VTOAOYIOTNG OTAQ «KOAAOLYEY.
Agv o pmopovca pe timota vo Eexdom TV mOAD KoAN pov @iAn, cuvadeApo
TOMOYPAPO  UNYXOVIKO KOl GUUQOLTATPLO. OTO TOPOV  UETATTUYLOKO, AYyeEMKY|
Ale&omovAoL, TNG OTO10G TO OVOLLOL AVAPEP® TOALAKLG GTNV TAPOVGO EPYOTio KOOMG
TEPOL amd NG TPOCWOMKEG TNG GVUPOVLAEG, M OKIE TNG UETOTTLYIOKY €PyOcia
amotéAece €vo «UmovGOVAO» Yo péva kol pe Bonnoe apdvracta otnv ekndvnon
avtov Tov épyov. EmmAéov, pali pe mv Ayyelkn, 06Aw va guyapiotiow v ‘EAeva,
mv Aéomowva, ™ Mapia, t Mapioa kot ™ Aéomowva, OnAadt OAO TO «TOPEAKL TOV
LETOTTTUYLOKOD, Y100 TOV VLIEPOYO Ypdvo mov mépaco pHali Ttovg o€ OVTO TO
LETOTTUYLOKO KOL TNV WYOYOAOYIKT LVITOGTHPIEN TOV OV TTapELYOLV.

OloxAnpmvovtag, o ko vo Tm £va LEYAAO ELYOPLOTD GTN UNTEPO LLOV KoL
TNV OKOYEVELQL OV Y10 TV VIOUOVN TOVG KOl TNV oydmn ov Hov €0e1&av Katd
ovYYypaen owToL Tov £pyov. Kot va okeptel kavelc g dgv elpon Kot 0 EVKOAOTEPOG
YOPaKTNPOG. .. [Toca «Eevoytion va Buunbd 6to omitt UTPOGTE GTOV VTOAOYIGTH TOL

dev uovv poévog. Tpaypatikd dev vedpyet Yoo péva LEYAADTEPOG VITOGTNPIKTNG OO

Vi



TNV O1KOYEVELD LoV TTov TAvTa PE vOappOVEL, pe cuuPovievel katl Thvta eival dimAa
LoV 6€ OAEG TIG EMAOYEG LLOV.

Téhog, kaBoTL dev pnuilopot yo T LviAun Hov, euyoapleTt®d OA0VS 6G0VG Eeyvhm Kot
YEVIKA OAOVG OGOLG GUVEBOAAGY HE TOV TPOTO TOVG OTN GLYYPOPY OVTAG TNG

OUTAMUOTIKNY EPYOCING.

AbOnva, Xertéufprog 201 1.
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HHEPIAHYH

Emyepeiton o mpodtn a&loAdynon tov dopueoptkdv 0e00UEVEOV VETOD GE LIKPY|
YPOVIKN KAIpoKa wive omd OAn v EAAnvikh emkpdtewa. Ta dopvgopikd dedopéva
mov a&toloyovvtal givar avtd mov mPokHTTOLY Omd Tov aAyYOplBuo 3B42V6E g
amootoAic TRMM g NASA. H pkpodtepn ypoviky xAijoko oty omoio
a&loAoyovvtal Ta dedopéva etvarl 1o 3mpo, Tov givarl Kol 1 YPOVIKN EVKPIVEIN GTNV
omoio dwotiBevionr To dopvPopikd dedopéva avtoh Tov GAYopiBHoV, EVED M YOPIKN
gvukpivel eivar 0.25°. H a&ohdynon €ywve pe 1 Pondeio emiyeiov (onueloakdv)
LETPNOE®V VETOL OV ANPONKav amd 29 otabuovg e EMY, 6co 10 duvatdv mo
opoopopeo  Katavepunuévoug otov EAAaoikd ywpo. H ypovikn mepiodog mov
KaAvmTeEL avtn 1 agloddynon Eekwva and 1/1/1998 (dnAadr| amd tdte mov dpyioov va
dwtifevtar o doPLPOPIKE SESOUEVO TOL GULYKEKPIUEVOL aAyopiBov) péxpl Tig
31/5/2010.

EmumAéov, 1660 oamd to. d0pv@optkd dedopévo 0G0 Kol Omd TS EMIYELES
petpnoelg eENynoav, pe eumelpikn| katovoun, puéyota 10etiog kot Setiag kot Eywve
ovykplon HETOED TV  avtioToyywv Tindv. Ot SdpKeleg TV  UEYIOT®OV OV
vroAoyiomnkav eivor ot 3, 6, 12, 24 ko 48 dpeg. AmO TNV GOYKPION OLTN
VTOAOYIOTNKE TO OQOAUN peYIOTOV TV  dopveopikev dedopévayv. Emiong,
EMYEPNONKE N AVATOPAGTACT] TNG XWPIKNG KATOVOUNG TOV COUALOTOC LEYIOT®V GE
xapteg, pe v ypfon Zvotnuatov Feoypapikdv [Tinpogopuov (ETTI-GIS), 6nmg
EMIONG Kot TOV 01OV TOV HEYIGT®V TOL TPOEKLYOV OO TO dOPLPOPIKE OEOOUEVA
yopig kapio 010pOwon. Téhog, a&ilel va onuelwdel T Tépa amd TIg TIUEG HEYIoT®V
eAEyyxOnKe Ko KaTd OGO Ol SOPLPOPIKES WETPNOELS TPOCOUOIOVOLV TNV odloita
(ovyvomta, péyedog K.a.) TV IoYLP®OV ENEGOdImV Ppoyng Héca 6° avtd T0 ST

tov 10 tepimov voporoyikdv etdv (1/1998-5/2010).

Xi



ABSTRACT

We evaluate satellite precipitation data at the fine time scale all over the Greek
territory. The evaluated satellite data are derived from the algorithm 3B42 Version 6,
from the NASA TRMM mission (Tropical Rainfall Measuring Mission). The finest
time scale in which this data is evaluated is 3 hours, which is the temporal resolution
of the 3B42V6 data. The spatial resolution of the data is 0.25°. In order to evaluate
the satellite data, we used ground observations data from 29 meteorological stations
belonging to the National Meteorological Service of Greece (EMY). The time period
of this evaluation starts in 1/1/1998, since TRMM satellite data is available, and ends
in 31/5/2010.

After the comparison between satellite and ground data, we extracted the
maxima of both data sets by using the empirical distribution and then we compared
the respective values. These are 10 and 5 years maxima as the period of the
evaluation slightly exceeds a hydrological decade. The durations of the maxima are 3,
6, 12, 24 and 48 hours. Through the maxima comparison, we calculated the bias of
the maxima and we tried to depict its spatial distribution on maps using a
Geographical Information System (GIS). Moreover, we depicted the spatial
distribution of the satellite maxima without any correction. Finally, apart from
comparing strictly the maximum values, we checked if the satellite data can simulate
the behaviour of maxima (frequency, intensity etc) through the study period (1/1998-
5/2010).

Xii



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

1. EIXATQI'H

1.1. I'ENIKH TOIIOPETHXH

H dmoapén dedopévov KoTakpuvions VnAng aglomotiog Kot HEYAANG YOPIKNG Kot
YPOVIKNG KAALYNG KpiveTan OepeAMdONG TOCO Yo, TV OMOTEAECUATIKT dloyEipion TV
VOOUTIKOV TOPwV, OGO Kot Yo TNV Pertioon Tov HOVIEA®V UETEMPOAOYIKNG
TPOYVAOONG, OAAG KOl Yio TNV HEAETN TNG KAMUOTIKNG SOKOUAVOTG GE TOTIKO Kot
TOYKOGLO EMIMEDO, DOTE VO YIVEL KATAVONT 1 OUVOUIKY] TOV KAMUOTIKOV GAAXY®V
Kot vo Kataotel (060 glvat Suvatov) 1 TPOYVMOOT| TOVS GTO GUEGO PEALOV.

[Mopadoociaxd, N pétpnon g Ppoxdntmong yivetar pe ™ xpnon PpoyousTpov
OV TOPEYOLV OPKETA OKPPBEIS CNUEKEG UETPNOES TG Katakpnuvions. otdco, ta
Bpoyouetpa divouv abpoiotikd to Hyog Ppoyng ) otiyun g nétpnone. Ta dpyava
mov dtvouv TV Katavoun g Ppoyns oe oxéom pe 1o xpdvo givar ot fpoyoypdpot
nov divouv petpnoelg oe ocvveyn xpovo. Ilpopavag, évag PpoyopeTptkdc otabpog
npémel va 01B€TEL Kol ToL VO Opyava: PBPoxoypaPo Yot n HETPNON KATOKPY|LUVIONG
0€ KPN YPOVIKN KAMpaKo amoutel pETpnomn o€ cvveyn xpovo, kot PpoyOUeETpo Yo
v enaAnBgvon tov Bpoyoypdpov.

[Mopd ™ peydin onpacio g VmapEng a&lOMICTOV EMYEW®V UETPNCEMV
Bpoyxodmtwong, otov EALadKO ydpo givar omopadikes, KPEG G UNKOG KOl GLyVAL
dwakomtopeveg AMoym ProPaov otovg otabuog Ko cvyva kpivovior ava&lomioTteg
MOy TOAAOV eldelyewv kot e£00Ooipmv Aabmv. Axdpa, ot petpnoelg Pacilovran
oLuyva ce Opyavo ToAoldg TEXVOLOYING Kol M okpifeld TOV UPETPNOEMV emapieTol
oTNV oYoANCTIKOTNTA (Ko TO IAOTIHO) Tov Tapoatnpnth. A&ilel va onuelmdel mwg
moALol otabuol, cLYVA AEITOVPYOVV HOVO LE BPOoYOUETPO 1| LOVO LE BPoxoYpAPO Yia
peyaia ypovikd dtouotrpata (Potéotoviog, 2011).

Onwg elvar mpogavég, ot mo ovyvég ehdelyelg elvar oto  dedopéva
Bpoyxoypapov, oNANON G° GLTA TOL OVOPEPOVTOL GTN WIKPN ¥POoVIKN KAipoko (7.y.
KMUoKo Gpog 1 TPUOPOL), oV &lvol OUME Kol T O CNUOVTIKE OTOV [UAGUE Yo
AVTITANUUVPIKO GYEOOGUO Kot dtaxeipton TANUULP®V. APKETEG OPEG M EAAEWYT
TETOLOV OTOLKEIV £YEL OOMNYNOEL GE CNUAVTIKEG VTEPIIOCTAGIOAOYNOELS 1| OOTOYIEG

EPYOV AVTITANUUVPIKNG TPOCTUCIAG.
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Toco n EAdenyn dedopévav, 6GO Kot 1 AVOUOIOLOPPT YMPIKN KATOVOUTY TV
BpoyoUETPIKOV OTAOU®MV €XEL GOV GULVETELN TNV EAAUT KAALYM, EOIKOTEPO OTIG
duompdolteg mEPOYES Kol BOAACCIEG TEPLOYEG, LE OMOTEAEGHO TN GLYVI XPNOM
OEOOUEVDV OO  «YEITOVIKES) AEKAVEC TOVL OUMG OMEYOLV TOAD omd TO onueio
EVOLOPEPOVTOC N KOl EYOVV TEAEIWG OPOPETIKEG KMUATIKEG cLVONKeg Kol dlaita
Bpoyns, av&dvovtog Tt Kotd moAl v voporoyikn afefaidtnta. BéPara, n EAleym
dedopévemv oe dvompdotteg kot Bordooieg mepoyés Oev eivar uoévo EAAnvikd
TPOPANLO AL KoL TOAADY GAL®V YOPDV TOV KOGLOV, OVETTUYHUEVOD 1) U).

Emiong, peydio mpoPAnua, oe maykodcuo eminedo, €ivar ot dtocuvoplokésg
Aekdves amoppong, Omov mapaTnpovvtol coPapéc eAdelyelc | TANPNS avumopéia
petpnoewv. v EAAGSa tétoteg Aekdveg givarl tov EBpov, mov avtipetonilel kot ta
onuovtikotepa. mpofAnuoata tAnppvpov (Pwtoémoviog, 2011), tov Néotov, TOL
Ztpopova, Tov A0 kot tov A®ov. Mdélota, kabmng otov ‘EBpo, otov Nécto, otov
Ztpopova kot tov A&d n EALGda Bpicketarl ota Katdvn, o Kivduvog TV TANUULP®V
etvar peydhoc ko 1 vmapén dedopévav Bpoyng (kor amoppong) Bepelddng otov
OVTUTANUULPIKO GYESOCUO TV Topandve meploy®v. Duoikd, Kol 0€ OVTEG TIC
Aekdveg 1060 otV EALGO0, 0G0 Kol OTIG YeiTOVES YDPES VILAPYOVY GOPaPES EAAEIYELS
o€ Bpoyouetpikd dedopéva.

Muw dAAn Adon yoo TV Topoyn PPOYOULETPIKMOV OESOUEVOV GE SLVGTPOCITEG
ePloyEG elvor M ypnom enlysiwv PBpoxoueETpIK®V pavtdp, move omd Bdlacoeg Kot
SKPOTIKEG AEKAVES, LLE GLUVEXT] KAADYT] TOGO YOPIKA OGO Kot XPOVIKE, 0ALN 1| 0mdd0ooT)
TOVG TEPLOPILETOL OPEVOG OO TO GYETIKA KPS €DPOG pETpNong tovg (<150 km) ko
apetépov and v opoypoeio (Kotpmwn, 2010).

‘Etolr Adowmodv, ta Bpoyouetpikd dedopévo Tov TPOEPYOVIAL OO UETPNOELS
TOV UETEMPOAOYIKAOV S0pLuPOpV Yivovtolr OAO Kol 7O EAKLOTIKA, OPEVOG O10TL
TOPEYOVY TANPN YWOPIKY| KOL YPOVIKT] KAALYT OKOLO KOl GE TEPLOYES OTTOL 1) LETPNOT) LLE
TIG emiyeleg pebdoovg dev eivar eIkt Kol aQeTEPOL O10TL €ivol EDKOAN TPOGRAGLNL
HEGM TOL O1OOIKTOOV. ZVVETMG, TO TEAELTOIOL YPOVID, TO OOPLEOPIKE dedouéva,
Bpiockovv OA0 kot mo evpeio epoppoyn, KoBmg dtiBevior 6e LYNAY ¥POVIKT Kot
YOPIKN OVAALGT KOl OTOTEAOVV L0 KOAY Kot €0KOAN AVoT o€ TEPLoyEs Le coPapéc
eMelyelg 1 ko wavted avomoap&la emiyeiwv dedopévav. Emiong, to dopveopikd
dedopéva Ba pmopovoav va Bewpnbovv €va kodd pétpo afloAdynong emiyelwv
dedopévov mov Bewpovvtar avallomioto kot mhavog vo fondncovv oty dtopbmaon

TOV OEVTEPMV 1 GTI GLUTANPMOOT| KEVOV-EAMITOV TILOV 1 akOUo VoL GUUBAAAOLY TV
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EMEKTAON YPOVOCEPOV eMyeinv dedopévmv uikpov pnkovg (Fotopoulos et al, 2010,
Endrey and Inbeah, 2009).

Ta dopveopikd dedopéva PpoydnTOoNS TOKIAOLY GE YPOVIKT CVAALGN LE TNV
Tpiopn vo eivar M pikpotepn dvvorn (mpoidvio 3B42 kor 3B42RT). Emumdéov, M
erebBepn S1a0eon OEIOTIOTOV OEOOUEVOV GE WIKPN XPOVIKN KAIHOKO, OLGLOCTIKG Oa
KOTOopynost v avaykn enpeptopov (disaggregation) towv HETE®POLOYIKOV dEGOUEVOV
KAVOVTOG TOV VOPOAOYIKO oxedlooud TOAD €VKOAOTEPO KOl TOAD OKPPECTEPO
(Koutsoyiannis, 2003). Emiong, kanota and ovtd to dedopévo (3B42RT) pe pukpn
YPOVIKT avilvon (3 opav) eivan dabéoipa o€ (oyedov) mpayuatikod ypovo (Real Time),
pe Ayeg MPEG LOTEPN O, KO LITOPOVV VO TOHEOLV KABOPIGTIKO pOAO GTNV TPAYVMOOT| Kot
OVTILETOTIOT TANUUVP®OV G PEGOIEG Kot HeYOIAEG Aekdves Pe YPOVOLG GLYKEVTPMOTG
TOAAATTAGGLOVG TV 3 WPAOV.

duvod, Yo va mai&ovv tétooug pOAOVG Ta SopLEOPIKA dedopéva Ba Tpémet,
TOVAQYIOTOV Gg TomKO eminedo, va amodewydel 1 a&omiotion tovg. Emedn opmg dev
amotehoVv amevBeiog petpnoels PpoyxdmtOong oAAL EKTIUNGELS QLTINS MHECW
petpnocmv aktwvofolac, n akpifeia tovg eivor apeiieyoduevn. Eivor, Aowmov,
OKOTILO Vo mpaypotomonBel n a&loAdynomn tovg e Paon Tig emiyelec LETPNOELS
€161 OOTE VO TPOcdopoTel 1 axpifela Tovg Kot vor KaBoploTel TO EMTPETOUEVO EVPOG
XPNONG TOVG.

Qot660, NON omd Ta T€AN ToV 1997, Bpioketal oe Tpoyld 0 HETEMPOAOYIKOS
dopvpopog TRMM (Tropical Rainfall Measuring Mission). Apyikdg 6tdx05 ™G
OTOGTOANG aVTNG MTOV M HETPNON NG PPoxOnT®ONG YOP® ONO TOLG TPOTIKOVG Yol
vewypapiko mAdtog -30 éwc +30. H ypriyopn emruyio g a&lomoinong tov Petpriicewv
avTOV odnynoe oe mopdroon TG (ong ™¢ amootong uéxpt ko to 2012 (NASA,
TRMM, 2011) kot pe v Towtoypovn Bedtioon tmv alyopifpmy Kot T0 GUVOLAGUO LE
petpnoelg amd aAlovg dopuveopovg (Aqua, Meteosat 5, Meteosat 7 k.a.) emétpeye v
EMEKTAON TOV PETPNoE®V omtd T0 -50 ¢ 10 +50 pe yopikn avdAvon mov PTAvEL TO
0,25°x 0,25° (NASA, TRMM, 2011).

Axopa, and to 2013, 1 GPM (Global Precipitation Mission) 0a eiodyetl v véa
YEVIAL OOPLEOPIKAOV TPOIOVTIWV PpoxdnT®ong kot avopévetor vo givor moAd mo
BeAtiopéva ko mo axpiPn amd avtd g amoctoAng TRMM ko Bo koAvrtovy €va
£0POG YEMYPAPIKOV TANTOV omd 0 65° Popeto uéypt to 65° votio (Han et al, 2010).

Yvvendg, mEPo amd TN XPNOWOTNTA TOVg, Ol €€ehiéelg ko ol PeATidoelg TV
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HETEMPOLOYIKDV TPOTOVTOV B0l ATaGYOANGOVV OPKETA TNV EMGTNOVIKY] KOWVOTNTA GTO

GUEGO HEAAOV.

12. ZXZKOIIOXY EPr'AXIAY

2KOMmOG TNG TOPOVCAS EPYACIOG Evol 1 AEIOAGYNOT TV SOPLPOPIKDOV PPOYOUETPIKMDV
dedopévmv AemThg ¥povIKNG KAlpakag (adyopifpog 3B42 Version 6) mov &yovv mpokdyet
and TG petpnoelg tov dopvedpov TRMM g opdvoung omocToAng, GE YPOVIKA
dotpata 3, 6, 12, 24 ko 48 opdv Kot 1 KatdpTion ¥aptdv Yo OAov tov EAladuco
YDPO, UE UEYIOTO OEKOETIOG KO TEVTOETIOG YOl TO TOPATAVE Ypovikd dacthpate. H
KOTOVOLLY) TTOV YPNGUYLOTOLEITON Y10, TOV DITOAOYIGUO T®V PEYIGT®V Elvarl 1) oTA] EUTEPIKY],
Kabmg to péyebog g xpovoselpds Twv dopueopikdv dedopévav (Iavovdplog 1998 e
Mdwo 2010) Oev emuapémer TNV TPOCOPUOYN KOMOWG HOONUOTIKNG  KOTOVOUNS
(Kovtooyibvvng, 1996).

Eivar iowg m mpdtn emomuovikn épevva mov emyelpel va aEloloynoet
dopvpopikd dedopéva Katokpruviong pe Paon tig perproeg g EMY (EOvikn
Metewporoyikr] Yanpeoia) oe 1660 pkpn ypovikn kAipoko (pikpodtepng tov 24
®padVv) Kot 6 OAov Tov EALadwd ydpo. Ducikd, 610 eE@TEPIKO £X0VV Yivel TOAAES
avtiotoyeg peréteg (Feidas, 2010), mwov kot TaAl Ou®S T0 Ypovikd Prpo aEloAdynong
dev glvan pikpotepo amd 24 dpec (Chokngamhong and Chiu, 2008).

[Ipopavdg, M €pguva mpémel va cvveylotel kot 6to PEAAOV HE OVTIGTOLYES
gpyacieg, KaBDS o1 d0pLPOPIKES TEYVOLOYiES cuveX(DS avafaduilovtal Kot ot emiyelo
petewporoyikoi otafuol cuveydg moAlomrlacialovror. Mnv Eeyvape g eival akopo
vopic (AMydtepo amd 15 € ypovocelpds) yio vo Pydlovpe KATO0 GUUTEPUGLOL Y0
v a&lomotio TV dopuEOPIKMV dedOUEVAV, E101KA Yia TNV EAAGSa, dmov ta emiysia
O€dOUEVO Y10 TO YPOVIKO OACTNUO. AEITOVPYIOG TOV UETEMPOAOYIKAOV O0PLOPOP®V
napovctdlovv cofapd mpoPfAuata avaslomotiog Kot EAEIYE®DV, TOVANYIGTOV GTN
HIKPN ¥povikn KAlpoKka, 1 omoio apopd ¢ eml 10 TAEIOTOV TNV TOPOVGH EPYNCin
(Lkpdtepn tv 24 wpdv). Evedmiotodpe nwg oto dueco AoV Ba vepKeEPUGTOLV
T0. TEPIGGOTEPO TPOPANLLATO TOV AVTIUETOTICE 1) TAPOVGO LEAET, OTS 1) SLGKOALN
evpeong a&lOMoTOV ENTYEIOV OEOOUEVMV GE UIKPT| XPOVIKT KAILoKa, divovTag £T61 TN
duvaTOTNTO G€ PEAAOVTIKEG HEAETEG VO ODGOLV U0 TTO OAOKANPOUEVN EIKOVA GTNV

aE10AGYN O™ TOV dOPVPOPIKDOV LETEMPOAOYIKADV TPOIOVTMV.
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Qo1000, Lo TPAOTN TPOSTAOELN 0EOAOYNONG £YIVE OO TNV EPEVVITIKT OLLAON

ITIA tov EMII (http://itia.ntua.gr/) yio v meployn tov Aekavomediov Tmv AOnvov
Kol TNV gupvtepn Aekdvn amoppong tov Knewsov (Kovtocoyidvvng k.a., 2010). H
HEAETT eketvn elxe MG OKOTO TNV YPNON TOV dOPLPOPIKDOV SEGOUEVMV GE GUYKPIOT| LUE
entyeln yo v Koatdption ouppiov Koapumvilodv yoo v weproyn. H obykpion exeivn
OUMOC APOPOVCE LOVO TO PEYIGTO YO TIC YPOVIKES KAIHaKkeS 3, 6, 12, 24, 48 wpdv, ¢
KOTOvOUn HeYioTtev, aveEaptnta omd TV YPOovikn kotavour tove. IIpopavdg, kot
ekel OTMG Kol 6TV TOPOVoa EPYAGIN, Yio TO. SOPLPOPIKE dedopéva, YpNoILoToOnKe
N EUTEPIKN KOTOVOUT KOt Ol Kdmolo pafnpotikny, AGy®m Tov HIKpoD UNKOUG TNg
ypovocelpdg (1997-2009).

Avtiotoym épevva €ywve and tov dwtoémovro (2011) yw v mEpLoyr ToL
'EBpov a&oroydvroc tov 3B42 pe Baon ta dedopéva tov GPCC (Global Precipitation
Climatology Center) xatw tov CPC (Climate Prediction Center). Qot660, T0 XpoviKo
Brpo a&lohdynong oe eketvn v gpyacia gival amd nuepn oo Kot whve. I'evikdg, and
ekel mpoékvye g To dedouévo tov 3B42 eivon a&omoto (Fotopoulos et al, 2010).
Axopa, n £pevva eKEIVI TPOGOVOTOAIGTNKE GTNV YPTOT TOV dOPLPOPIKDOV dEOOUEVMV
Yo TV TPOYVOCN TOV TANUULPOV oty mtepoyn. ' avutd ko agioroyeitol kot o
alyopBpog 3B42RT, mov eivan dedopéva ancvbeiog amd Tov dopueOPO GE «GYEIOVH
TPAYHaTIKO Ypovo, pe Alyeg dpec votépnon. Avtifeta, ta dedopéva Tov aryopifpov
3B42 Babuovopovvtar katr dopbdvovtar and emiyeiec petpnoelg (GPCC) (NASA,
3B42 Algorithm, 2011) kot y’ owtd givor ToAd kaAvTEPa, To oKpPn Kot pe TOAD
wkpotepa opdApata (Fotopoulos et al, 2010, Dinku et al, 2007, 2008, Yong et al,
2010, Tian et al, 2006). I'a to Adyo avtod, 1 a&loAdynon tov adydpibuov 3B42RT
kpinke pn avaykoaio otnv mopovco epyacio, KaOOS Kot yoti 0ev avapepOLOCTE
KaBOAOV GE TPOYVOOT TANUULPGDV, Apa To U O1opBoUEVE, «OYEDOVY TPAYLATIKOD
XPOVOVL, dESOUEVA ETVAL YAUNANG XPNCLOTNTOGC.

Ye peyohbtepn ypovikn kApoko (unviaio, €moyloKy], £TCL0 KOl VTEPETHOLA)
avtiotoleg epyacieg &govv mpaypotomombei omd tov Peida (2010) wor v
AleEomovAov (2010) pe amdmelpa aEOAOYNONG SOPLEOPIKOV TPOIOVIOV UEYOANG
YPOVIKNG KAlpaxkog omwg to 3B43 kor 3B42 (cuvaBpoiocpévo), pe mopamAncilo
aroteAéopata. H mapovoa epyacio amotedel cuvéyelin avtig g AieEomovAiov,
Kabmg kavel agloddynon tov idov dopveopikod mpoidvtog (3B42V6) yio to id10

xpovikd drotnua (1/1/1998 — 31/5/2010), aAld og pKpOTEPT YPOVIKT] KAILOKOL.


http://itia.ntua.gr/
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AT®OTEPOC GKOTOS TNG EPYNCIAG KOL TOL GLYYPAPEN TNG EIvVOL 1] TPOSPOPA LLOG
puikpng Ponbetag otnv kovodtNTO TOV UNYOVIKGOV. T 0mOTEAECUATA TNG, EVEATIGTO
Vo ¥pNOHEHGOLY dIvovTag Hia YEVIKY €KOVA Yo TNV a&lomoTiol TV d0PLPOPIKAOV
J€J0OUEVDV PPOYOTTM®ONG KOl Y10 TO OV UTOPovV Vo ANeBohv vdym 6Tov VOPOAOYIKO
OYEOOUO £PYOV YaUNANG dtaktvovvevong, (€pya meptodov emavapopdc taéng 10
eT®V), ot0 dueco péEAAov. Emiong, eimilo mwg dueca to EAAMNvikd kpdrtog Ha
«KOTAVONGEL MG YWPIS ETIYELEG NETPIGELS OEV PTOPOLUE VO £rovpe aSlOmoTA
Ko akpif] dgdopéve ko Bo Koatapticer kot Bo cuvinpel a&lompendg Eva TLKVO
diktvo otobumv pétpnomng Ppoyng-omoppons, On®MG OA0 TO OVETTLYUEVO Kot
noMTicpéva Kpdtn. Mnv Eexvolle TG ympic LETPOELS Kot TPOTOYEVT OEOOUEVA OEV
pumopovpe vo ov{ntodue ovTe Yoo 6MOTH SlElPoN LOUTIKOV TOPWV, OVTE Yld

BEATIOTO GYESOGUO VOPAVAMKDV-OVTITANUUVPIKAOV EPYWDV.

1.3. AIAPOPQXH EPIAXIAY

H dumhopatikn avtr| epyacio yopiletal og 6 kepahota. Apyikd, 6T0 TPMOTO KEPAAALO,
nmov elvar 1 gwoayoyn - mopdv kepdioto, divovtar KAmowo yYeEVIKA otolyeio yuo to
dopvpopikd dedopéva, TN YPNOWOTNTE TOVG KoL TN XPNON TOLS UEYXPL GTLYUNG GTO
eEotepkd aArld ko v EALGda. 1 cvvéxelwn, o d&ovag mov axoiovbeiton ivor o
eENG: TEPLYpaPn TOV OEOOUEVAOV (LUKPNG YPOVIKNG KAMUOKOS) TOV YPNGLoTomOnKoy
(ta Tpog a&10AGYN oM dOPLPOPIKE KO TO ENLYELR), TEPLYPOAPT| TG HLEBOSOV GVYKPIONG-
aloAdYNoNG TOV  JOPLEOPIKAOV OEOOUEVOV, KOTAPTION YOPTOV UEYIOTOV Kot
OTOTEAECUATO-CUUTEPACLOTO ATTO TV OEIOAOYNOT TV S0PLPOPIKMY OEOOUEVMV TN
LIKPN (POVIKT] KATLOKOL.

I[Tio ovykekpéva, oto KePAAo 2 yivetar €OIKA TEPLYPAPY TOV
JOPLPOPIKAOV  TPOIOVI®OV Kol TV oAyopifuwv moapaywyng tove. Eiwdikotepa,
neptypdoetar 6Lo 10 16Top1Kd ¢ anoctoing TRMM (Tropical Rainfall Measuring
Mission), To xopaKINPLGTIKG TV d0PLPOPMOV TOV GLUUETEXOVV GE QLT KOOMG Kot To
opyava PETPNON KATAKPAUVIONG Tov Ppiokovioal mave o avtovg. Emmiéov,
avaAdeTol 1 HEBOSOG TOPOY®MYNG TOV S0PLPOPIKAOV TPOIOVI®MY, Ol OAyOplOuol
enefepyaciog TOV TPOTOYEVAOV Oe00UEVOV KOOMDC Kot ot Tpdmol d10pOBwone Tovg.
Ewdwotepa avagepopocte oto alyopipo 3B42V6 1o dopuvepopikd Oedopévo TO

omoiov ypnowomomoape mpog aflordynorn. Télog, yiveror o avoeopd oe
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mpofAquata mov €yovv mapoatnpndel ota. SoPLEOPIKA OESOUEVO aO TOAOTEPES
HeAETEC eVTOG, aALA KLpimg ekTOG EAAGOG.

Y10 kepdAalo 3 avagepouacte ota dedopéva €ddpovg pe Pdorn ta omoia
yiveton 1 a&loddynon Twv So0pueopIK®V. ApyLKd, YIVETAL L0 GUVTOUT| OVOPOPE GTA
dedopéva GPCC ko CPC mov givon dedopéva mov otatifetar erevBepa 6To d100iKTLO.
Ta oedopéva avtd eivor oe popen KAvvaPov (ETQOVEINK OAOKANPOUEVE) KoL
TPOKVTTOVY amd mopeUPoArr) peta&d otabumdv omd O6An ™ yn  (Tpoeavdg
OVOLLOLOLLOPPO,  KATOVEUNUEVOV). XTI GLVEXEW YIVETOL E€KTEVIG OvaQOpPd oTo
dedopéva g EMY (EBvikry Metewporoyikry Ymnpeoia) pe Pdon 1o omoia
ovykpidnkav To S0pPLPOPIKA JeJOUEVO GTNV TOPOVCH UEAETN. AvaAvoviol To
yopaktnpotikd Tov 29 otabuav g EMY mov ypnowomomnkav, n poper| tov
dedopévemy kot o tpomog emefepyaciog tovg. EmmAdov, yivetar o voén og
npofAnuata, Kupiog aflomotiag, mov mapatnpiOnkav katd v emeepyacio TV
OEJOUEVOV QVTMV.

10 kePrato 4 avarvetar 61e£0dtka 1 pebodoroyio Tov akorovdnOnKe Yo ™
OVYKPION TOV 2 0E00UEVOV Kol TEMK®OG TNV 0E0AIYNON TOV S0pLPOPIK®OV. ApyiKA
aVOQPEPOLIE TN OOIKAGIOL TOV OKOAOLONOCAUE Yol VO PEPOVUE TO TPMOTOYEVN
dedopéva pog (6mwg o mpape amd 1o O10diKTLO, Yo To dOPLPOPIKE Kot OTWS TA
mpape and v EMY, yu ta dedopéva €0G(QOVS) OTNV OapoitnTn HOPPN Yo Vo
yiver 1 peta&y tovg cvykpion. Y otepa, TEPLYPAPOVLE TN OladKaGio GUYKPIoNG, TOV
VTOAOYIGUO TOV GTATICTIKOV OEKTOV KaBdS Kot ToV TpOTO e Tov omoio eEaydyape
To. PEYIOTO KOU Yoo TIG 2 (POVOGEPES (Tpayunotikn kot dopveopikn). Téhog,
AemTOUEPNG OVAPOPE  €YVE OTOV  TPOTO VLTOAOYICHOL 1TNG YPOVOCEPAS T®V
d0PLPOPIKOV dedOUEVOV 0TO onueio Tov ekdotote otabuod g EMY, dote va yivet
N ovykpon pe ta emiyeln dedopéva. Avti M ypovocelpd ekTiundnke pe pio un
ypoppkn mopepforn petald tov 4 yerrovikdv onueiov tov kavvafov (grid) otov
omoio ta dopvEopiKd dedopéva dlatibevral.

210 KEQAAOLO 5 TOPOLGLALOVTOL TOL OTTOTEAEGLLOTO, [LE LOPON XAPTOV. ZE OVTO
70 KeQAAOO avoivetat 1 pebodoroyia katdptiong xoptdv (pe to Aoyiopukd ArcGlS)
pe ta péytota 10etiog ko Setiag, owbpkelag 3, 6, 12, 24 ko 48 wpdv, v OAN ™V
EMéda, 0mwg ovtd mpoékvyay omd To d0PLEOPIKA Kol T EMIYE OEOOUEV TNG
EMY. Xm ocvvéyela kotaptiomnrov YOpTeC GPOAUATOV peyioTomv Yo va oeyBel n
KOTOVOUN TV CQOAUAT®V GTO XDOPO Kol TEAOS TAPOLGLALOVTOL Ol YAPTEC ME TO

ueyéon 10etiog (pnéyota (Maxima) amd To SopvEOPIKA Kot emiyeln dedopéva, HOTEPQ
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and owpbwon Tovg pe To emiyewn. IIpoeavde, o©10 KedAoo ovTO  Oev
wepAapPavovtal 0ol ot YapTeG, AOY® TO peydAov mAnBovg toug, aAld pHovo Kdamolot
EMKOVPIKE Kot 6Aot ot vOAouTot Bpickovtal oto Tapdptnua I

To kepdloo 6 eivor t0 KEPOAOO ©TO OmMOi0 OvoeEpPOvIol OAo  Ta
ovumepdouaTo amd TNV a&loAdYNoN TV dopLEOPIKMV dedouévav. Tlapovoidlovton
TOL AOTEAEGLLOTO OTO TOVG VITOAOYIGLOVS GVYKPICTC TMV d0PVPOPTIKADV OEOOUEVMV LE
to enmtyewn kot oyolalovtal. Emiong oyoldlovtar ot yxdptec wor téAog yiveton
exTipumon yia v a&lomioTio TV doPLEOPIKOV LETPNGEMV (KVPIME 6T LIKPT YPOVIKY|
KMPOKO) g TPOg TNV 1KAVOTNTE TOLG VO AVATOPAGTIGOVY EVa 1GYVPO EMELGOII0
Bpoyns. Téhog, axolovBel T0 KEPALNLO 7 GTO OMOI0 AVAPEPOVTOL GUYKEVIPOTIKA KO
TEPUANTITIKE OAOL TOL GUUTEPAGUATO TOL TPOEKLYAY OO TNV TOPOVCO, UEAETN Ko
QLOIKA dveTol TO vavoua yio. cLCTNOTN GYETIKA LE TN YPNON TOVG GTOV TOUEN TNG
SL(ELPIONG VOATIKAOV TOPMV KOl TOV VOPOAOYIKO GYESACUO EPYmV.

AxolovOel 10 mapdptnua, mov yopiletor o 3 uépn. Zto 1° pépog (A)
delyvovior OAo Tt aplOUNTIKG OTOTEAEGHOTO OO TOVS VTOAOYIGHOVG, OAd TO
Swypdppato Kot ot mlavotikég Katavopés yia kdbe otabud g EMY yopiotd. Xto
2° uépog (B) deiyvovron mivakeg peyictov Tindv amd ta eniyeio Sedopévol Kot TivVoKeg
cQoUAGTOV Y100 OAeg TIg Srapketes. Téhog, oto 3° pépog (I') mapovsialovial Olot o
YOPTES HEYIoTOV Kol GPOARATOV, 6€ OAES TIg ddpkeleg (3, 6, 12, 24 kar 48 ®dpeg), N

pebodoroyia TV 0moimV TEPLYPAPETOL OVOAVTIKE GTO KEQAALO S.
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2. AOPY®OPIKA METEQPOAOTIKA ITPOIONTA

21. HAIIOXTOAH “TRMM”

Onwg mpoavaeéptnke oty Eicaywyn, to mpog a&loldynon dopueopikd BpoyxoueTpikd
dgdopéva ¢ mapovcos epyaciag Exovv mpokvyel omd Tov dopvedpo TRMM g
opuovoung amootoc. H Amootol) Métpnong g Tpomkig Bpoydéntwong TRMM
(Tropical Rainfall Measurement Mission) amotelei o amd Kowod mwpoomabelo ™G
NASA (National Aeronautics and Space Administration) tov Hvouévov TToAtrteidv g
Apepuicng xan g JAXA (Japan Aerospace Exploration Agency) tg lomwviog, yio v
axppn Kataypoaen e PPoYONT®MONG GTIG TPOTIKES KOl VIOTPOTIKEG TEPLOYES TOV
TAoviTn pEcw® SopuPopov amd To ddotnua (AieEomoviov, 2010).

H wéa ¢ amootoing TRMM avantiybnke katd ™ dexoetio tov 1980 and
TV OVAYKN Yol EDPECT TANPOPOPUDY GYETIKAOV LE TNV KOTOKPNUVION GE TOYKOGLILO
KAMPOTOAOY1IKO eMIMEDO, £TGL OOTE VO KATAVONHOUV KAADTEPO O TOYKOGLLOG VOPOAOYIKOG
KOKAOG Kot yevikdTepa o1 dtadikacieg Katakpnuvions. Mia celpd culntnoemy kot
OLVEPYAOIOV avApeso oty emotnuovikny kowdmra tov HITA wor 11 lomoviag
o0MyNoE TEMKA GTNV AmTOPACT] VO TPAYLATOTOMOEL o dOPLPOPIKT OTOGTOAN, M
nepiontn TRMM, cg cuvepyacia tov 600 yopodv (NASA, TRMM, 2011).

O dopvedpoc TRMM, apod ta empépovg Opyavé TOL KOTACKEVACTNKAY OO
S1APOPOVE KATOOKEVOOTES, TEMKMOS cuvapporoyninke oto Kévtpo GSFC (Goddard
Space Flight Center) ¢ NASA ko1 otnv cuvéyetlo petopépdnke oy lanmvia 6mov
Kot ekto&evinke emtuydg eni tov wHpavAiov H-11 amd ) Bdon Tanegashima mg JAXA
(AleEomovrov, 2010). H extogevon €ywve otig 27 NoguPpiov 1997 (NASA, TRMM,
2011). O dopvpdpog TétnKe apyikd o€ Tpoytd Hyovg 350 km pe tpoyoxr kAion 35°, 1ot
®ote vo, umopel vor KOADTTEL TIG TPOTIKEG Teployég g lamwviog kot tov HITA. O
TPOTOG TANPNG UNvag pe dedopéva gival o lavovdaprog tov 1998 (NASA, TRMM,
2011). O TRMM dev eivar yemoTdolnog dopveopog, ovTe TOMKNG Tpoylas. H
nepiodoc tov eivar mepimov 92.5 min dnradn oyedov 16 tpoyléc kabe nuépa
(Are&omoviov, 2010). H opiloviio ypappkn taxdtnta tov dopvedpov eivor 7,3
km/s (NASA, TRMM, 2011). v ekodva 2.1 @aivetor 1 tpofoAn g TpoyLic TOv
TRMM ocg pa nuépa kor oty 2.2 1 8éon tov TRMM tv 1/1/2007 otig 13:40:52
(dwtomoviog, 2011). H pxpn tpoyroxn yovio kKAiong Kot To yopnAd VYOUETPO TPOYIAG
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TOPOLGIALOVY TO TAEOVEKTNUO, TTUKVAV Kol OEOMIGTOV UETPNOE®Y YOP® Ood TOVG
TPOTIKOVG, VA AOY® TOV TEPLOPICUEVOV YOVIOV TPOCTTMOONG TOV aKTVOV Tov HAlov,
OAOTIOLEITOL OTUOVTIKA O GYEJWGHOG TMV NAMOK®OV GLAAEKTOV TOV TOPEXOVV TO
HEYOADTEPO WEPOG TNG EVEPYELNG TOV KATOVOAMOKETOL OO TO. OPyovo, TOL EYOVV

eykataotabdel oto dopveopo (Adler et al, 2000).

Ewova 2.1. IIpofoin g Tpoyrag oo TRMM og ma nuépa
(Potomovrog, 2011).

Ewova 2.2. H 0¢on Tov TRMM tnv 1/1/2007 otig 13:40:52
(Potomovrog, 2011)

10
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Kvplog okomdg g amootoAng eivor m Kataypogn kot UETPNCTN TOV
KaTolyidwv Kot 1 mopakolovdnomn g eEEMENC TV KUKAMVOV GTIS TPOTIKEG Kl
VroTpOomIKEG TEPLOYEG. To oyédio Nrav Kot ivar ToAd PraAdd0&o, Kabdg gvelmiotel
HECHO NG KOTOVONON TOV TPOTIKOV KUKAMVOV VO 001YNOEL GTNV YEVIKOTEPN
KOTOVONOTN TNG OTUOCQAIPIKNG KLUKAOPOPIOG TOV TAGVATI KOl TOV KALATIKOV
aAlayov (Petersen et al, 2005). ITio ocvykekpluéva 1 OTOGTOAT, OVOUEVETOL VO,
OMCEL AMOVTNOEL GE 0,TL aPOpd OEHato GYETIKA LE TO TOYKOGUIO EVEPYELNKO
SVVAUIKO KOt TOV DVOPOAOYIKO KUKAO, TOPEYOVTOS TANPOPOPIES Y10 TV KOTAVOUY TNG
Bpoyxdmtmwong kot v oamerevBépwon Aavldvovcag Beppdtmrog o€ moyKOGULO
eninedo (Kummerow et al, 2000).

H xoatavonon avt Ba eivor €vag onuavtikodg mapdyovrog oty Pertioon tov
HOVTEA®V TPOGOUOIMONG TNG ATULOGQAIPIKTG KLUKAOPOPIAG aEAVOVTAG TOV YPOVIKO
opifovta mpdyvmong TV Kouptkav aAlayov pe peyodvtepn oStomotio. Emmiéov,
B 0doel onUAVTIK) GOONCN GTNV KATOVONGT] TOV UNXOVICUAOV TOV KALOTIKOV
aAMaydv (KMpotikng dtokbpavong) pe ovvénelo v Peitioon tov KMPOTIKOV
HoVTEL®V (TOVAG)IoTOV LUKPNG XpoVvikng KATpakag) (Petersen et al, 2005). Eriong, ot
LETPNGELS TOV S0PLPOPOV PLAOS0EOVV va TaiEovy BepeAiddn poOAo GtV KaTovONoN
g OepUOAANG KUKAOPOPING GTOVE MKENVOVG LE GUVETELD TNV KATOVONGN UEXPL KOt
npoPreyn pelldvov KMpatikdv eavouévoy émwg to El Ninio 1 n petafintoémra
0V peduatog tov kOAmov (Gulf stream) (Pessi and Businger, 2009). Télog, M
OmOCTOA Kol T omoteAéopatd ¢ Oa eivar KoBoploTikng onpociog yw v
alodoynon kot 1t Peitioon TOov  SOPLPOPIKOV  GLUGTNUOTOG UETPNONG  TOV
KOTOKPTLUVIGEDV KOl TOV HETEMPOLOYIK®OV TapapuéTpmv yevikotepo (Kummerow et al,
2000).

Ady® ™G HOVOIIKOTNTAG TOV EYXEPNUOTOS, CAAE Kot TNG EVPELNG OMOSOYNS
OV £YOVV TUYEL UEXPL OTIYUNG TO. dOPLPOPIKA TTPoidvTa, Tov dlatifevtor eAgvBepa

(http://disc.sci.gsfc.nasa.gov) oTnv  EMOTNUOVIKY KOWOTNTo, Kol Oyt unovo, m

emyelpnotokn didpkeia CoNG TOv dOPLPOPOL EMEKTAONKE amd ToL 3 £TN Kot 2 UVECS
Yo, T OTolaL iy apyIKA oYedAOTEL 0 BopLPOPOG 6TOL 6 Ypovia kot 2 unveg (Enright,
2004). H avénon avtn katéotn duvarth EA0YIGTOTOIMVTOS TNV KOTOVIAMGOT EVEPYELNG
kol kot eméktaon kovoipwv. H NASA pe vedtepn oamdQoacn NG, EMEKTEVE
TEPALTEP® TN SLAPKELO TNG AMOGTOANG Em¢ To £tog 2012 (Enright, 2004).

O dopveopog &xel ovvolkd PBapog 3512 kg, ek t@v omoimv t0 PApog TV

Kowoipov apywkd frav 890 kg (Parkinson et al, 2006). H péon extudpevn

11


http://disc.sci.gsfc.nasa.gov/

AéloAdynaon Aopu@opikwyv [Npoidviwv Bpoxomrwanc og Al Xpovikl KAiuaka

Katavdlmon evépyelog Tpv v ektdevon tov oy 1100 W evd katd ™ dbpkeia
™G apylkng Asttovpyiag tov petpndnke ion pe 850 W, n onoia peidOnke teyvnra
katd 30% petd to 2003, pe amotéhecpo v emunkovvon g ddpretog (ong tov. To
KUPLOTEPO UETPO UEIDONG TNG KATAVIAWDONG EVEPYEWNG NTOV 1) COENGN TOV VYOUETPOL
TPOYIGG e ovvémelo TNV pelmon ™ Paputikng EAENG ™¢ IMg kot dpa. v eotkovounon
Kowoipov. ‘Etot, amd tov Avyovosto tov 2001 0 TRMM Sopueopog and ta. 350 km
npomOnOnke ota 402,5 (= 1 km) (Parkinson et al, 2006).

e P e A N e S e

e A

Ewova 2.3. IIpofoin Tpoyrag T®v 7 0pv@opmv o€ pia nuépa
(Potomovrog, 2011)

Onwg éxer toviotel o TRMM eiye og apywd otéyo myv pétpnon g
KOTOKPTLLVIONG OTIG TPOTIKEG KOl VITOTPOTIKES TEPLoYES. 'Etot, apyikd 1o €0pog pueTpnong
tov fTav 10 +£30° yewypopikd mAdtog (NASA, TRMM, 2011). H svpeia omodoyr kot
YPNON OUMOG TV SOPLPOPIKADV TPOIOVIMV 001 YNOE TEPO OO TV YPOVIKT ETEKTOCT TNG
OTOGTOANG OAAG Kot otV YwpikY|. 'Etot, moAd cdvropo o TRMM octadiokd cuvovdleton
pe GANOVG UETEMPOAOYIKOUS JOpLPOPOLS (KLPIWS YEWOTAGYOVS) Kol To. dtféctpa
LETEMPOAOYIKG TTPOidVTaL KoldTouV e var peyakitepo £0pog amd to -50° péypt o +50°
YEWYPOPIKO TAGTOG KoAdmTovtac TAnpwg v EAAnvin emkpdreio (Adler et al, 2000).

O1 kvpiot dopveopot mov cuvepydlovton pe tov TRMM eivon ot Aqua, GOES-E,
GOES-W, MTSAT, Meteosat 5 (o onoiog kou mapomhiomxke otig 20/4/2007, IMA, 2010)
kou Meteosat 7. Zvvoikd, pall pe tov TRMM, €yovpe 7 khprovg dopu@oOpovs mov
CUUUETEYOVY OTNV OOGTOAN. Ta YOPUKTNPIOTIKE TPOXLAS KOl Ol HOVO, OAMV TMV
JopPLEOPOV POIVOVTIOL GTOV CLYKEVIPOTIKO mivoke 2.1, kabBdg kot ot mpoPorég twv

TPOYLOV OA®V TV S0pLPOP®V GE pia Nuépa, oty eova 2.3 (dmtdénoviog, 2011).
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MMivokag 2.1. XapaktnproTikd 60pv@opmv (Potémoviog, 2011)

Ioiotntes TRMM
Méon kivnon 15,5604 neprotpo@ic/muépa
[Iepiodog Tpoytdic 92,54 min
Kbproc aEovac tpoytbic 6726,338 km
MetoBAntotto Koptov GEova TPoylas +1,25 km
Exkkevtpdtto 0,0001086
MetoBAntoTnTo EKKEVTPOTNTOC +0,000001
Tovia Khionc 34,9636°
Metafintémnra yoviac kKhionc +0,05°
T'owvio Tepiysov 236,335°
Méon avouoiio Tpoytdc 72,723°
OpH1 avapopd 316,706°
2VVTEAEOTNG TPIBNC 7,1343x 10
Huepounvia ektdéEgvonc 27/11/1997 21:27
Bdpoc (kobapo) 2730 kg
Bdpoc (ohko) 3512 kg
Katovaimon oyedloson 1100 W
Mé£on TpoyLLOTIK) KOTOVIA®oN 350 W
Apywn ddpreta one 3 £tn ko 2 UNVeC
Extipcopevn dugpreta Lomng 13 ém xon 4 pnveg

Iowotyreg GOES-W

Méom kivnon 1,00268 meprotpopég/muépa
[Mepiodog Tpoyiig 23,9359 h
Kvpiog dEovag tpoyac 42161,418376 km
Exkevipommra 0,0000717
TCovio khiong 0,3018°
Tovia Tepiyeion 283,969°
Méon avopoiio tpoyiég 225,925°
Op01 avapopd 90,4273°
Huepounvia ektdéEgvong 03/05/2000 07:07
Bapog (ohko) 1090,953 kg
TCeypagikd PiKog 75°71'63" W
Iowryres Aqua
Méon kivnon 14,5712 meprotpopégmuépa.
[Tepiodog tpoyag 98,83 min
Exkevipomnta 0,0001134
TCovia Khiong 98,1925°
TCwvia mepiyeiov 53,9087°
Méon avopoiio Tpoyibg 306,223°
OpO1 avapopd 81 ,4732°
Huepounvia extd&evong 04/05/2002 09:55
Bapoc (oAkd) 3117,00 kg,
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Iowtnrec GOES-E

Méon kivnon

1,00281 wepiotpoéd/ nuépo

[Tepiodoc Tpoytdc 23,9327 h
Kvproc déovac tpoytdc 42167,5250 km
Exxevrpdmra 0,00012858
Tovia KMonc 0,34323864°
TCwvio teptysion 306,11221650°
Méon avoueiio tpoyiég 158,95743°
OpOn avapopd, 261 634°
Hugpounvia extd&evonc 23/07/2001 07:23
Bépoc (ohko) 1062,84 kg
Tewypopucd pnrog 134° 90' 10" W
Iowotyreg MTSAT
Méon kivnon 1,00271 weprotpo@éc/muépa
[Tepiodog poyiig 23,9351 h
Exxevrpdmma 0,0002866
Tovio Khiong 0,0205°
Twvia teptysion 118,749°
Méon avopohio Tpoytdc 183,489°
OpOn avopopd. 284,573°
Huepounvia extdéEevong 18/02/2006 06:55
Bdpoc (ohko) 1250,00 kg

I1o16TnTes Meteosat 5

Méon kivnon 0,934513 nepiotpopégmuépo
Iepiodog tpoy1dic 24,377535 h
Exxevrpdmra 0,0005009
Tovio kKhiong 9,1988°
Tovio mepiysion 99,3296°
Méon avopohio Tpoytdc 260,558°
OpOy ovaopd. 56,7646°
Huepopmnvio ekto&evong 02/03/1991 23:36
Huepounvia mohong 20/04/2007
Bdpoc (ohiko) 316,00 kg

Ioi1otyTes Meteosat 7

Méom kivnon 1,00276 mepiotpogic/muépa
[Tepiodoc Tpoylac 23,9339 h
Exkevipomnta 0,0000858
Tovia khiong 3,2761°
Tovia tepiyeion 4,2276°
Méon avopolio Tpoytéc 168,294°
OpOy avapopd 78,6339°
Huepounvia extdéEgvonc 02/09/1997 22:21
Bdapog (ohko) 3455,00 kg
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Eivor moAd onuovtikd yioo vo KotavoiGovUE TV Altovpyio. Tov d0pupopov
TRMM «or katd ocvvémelo vo kpivovpe v o&lomoTio ToV TPoidVI®MV TOv, Vo
OMGOLUE UL GUVIOUN TEPLYPOPT] TOV OpYdveov mov Ppickovial EVOOUUTOUEVOL
(eykateomnuéva) otov S0pLEOPO KOl Elval OVTA OV OVLGLOCTIKG TOPAYOLV T
dopveopikd peTE®POrOYIKE Tpoiovta. A&iler va onuelmbel mowg OAa ta Opyava
Aettovpyohv  péxpt  ofuepa  GpoTOL  €KTOC amd TO  Opyovo  UETPNONG NG
axtivoforovpevng ynuwng evépyelog CERES, mov aotdynce otoug mpdTovg 8 piveg
Kot Emonye va Agttovpyel (AdeEomoviov, 2010).

2tov dopvedpo TRMM é£yovv eykatactabel mévie OPOPETIKE OpyovaL
(NASA, TRMM Instruments, 2011, Parkinson et al, 2006). Ta tpia ££' avtdv omockomoby
oTn UETPNOYN NG KOTOKPHUVIONG Kot To dAAo OvO  ¥PNOIOTOvVTOL Yo, TNV
TOPoKOA0VON oM AAA®Y KOIPIKAOV ovopEVEVY. Ot bITOAOUTOL HOPLPOPOL £XOLV MAPOPL
opyova pétpnong, oA Hévo awtd ™G KPOKLUOTIKNG aKTvoPoAiog AapBavetor vadym
(Everett, 2001, Kummerow et al, 1998, 2000, NSDAQOJ, 2001).

Mo mv katoypoen ™G KOTOKPNUVIONG, TO OPYOVO TOV YPNGLLOTOLOVVTOL
givat: 0 povtap kotakpnuviong (Precipitation Radar, PR), 1o Opyavo omewdviong
rpokvpdtov (TRMM Microwave Imager, TMI) kot 0 copmtig opathg Kot LIEpLOpNS
aktvoPoliag (Visible and Infrared Scanner, VIRS). Ta dlo dvo Opyava givar to
ovomua pétpnong aktvoforovpevng evépyelag vepmv kot yng (Clouds’ and Earth’s
Radiant Energy System, CERES) kot 0o atcOntipag ansikdviong aoctpammdv (Lightning
Imaging Sensor, LIS) (Everett, 2001, Kummerow et al, 1998).

Avodvovrtog éva-éva to dpyava Egktvodpe amd to pavtdp katokpiuvions (PR)
mov gtvan To Pacikdtepo dpyavo mov £xel eykataoctadel. Eivor o mpmdto 0pyavo pétpnong
TocOTNTOC Ppoyng mov ypnowomoteitan amd 1o didomua. Asttovpyet ota 13,8 GHz kot
etvon oplovtiog moakotrag (polarization, NASA, TRMM Instruments, 2011). To pavtap
KOTOKPNLVIONG OTOCKOTEL GTO VO TTOPEYEL TPIOOLACTATO TPOPIA NG PpoydmTmong kot vo
petpder v €vtaon ¢ Ppoyng moveo amd otePd Kor wkeovovg. Ot UETPIOES TTOV
Aappévovtor amd to 6pyavo owtd, GTav GLVOLALOVTOL LLE OVTES TOV OPYAVOL OTEIKOVIONG
LKPOKLUATOV, TapEYouy T0 TPOPIA kab' VYOS Tng KATAKPNUVIONS, and TOo 0omoio
pumopel vo extiunOei n ekmopnn g ynvng Aavldavovsog axtivoBoliog. To gbpog Tov
QTTOTLTIMUOLTOS TOV OPYAVOL 6TO £50POg dev viepPaiver to 247 km (apyikd, dtov To VYog
TpoyLag Nrav 350 km, to evpog awtd dev Eemepvovoe to 215 km, DeMoss and Bowman,
2007), evd M katakdpoen avaivon tov eavel Emg ta 250 m apyilovtag omd To £50pog

Kot @Odvoviog oe Vyog Alyo peyoddtepo amd 20 km, koAvmtoviag mTANp®G TV
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tpomoo@aipa. H opilovtio avaivon oto vadip givar 5 km (apyikd 4,3) £ 0,15 km pe
0éom tov dopuPdpov (Areomoviov, 2010).

To 6pyoavo amewodviong pkpokvpdtov (TMI) eivar éva moAvkdvaro mabnTucd
POSOUETPO KpoKLpATOV. Atobétel 9 kavdio Yo mévie cvyvomteg: 10,7, 19,4, 21,3,
37,0 kou 85,5 GHz. X¢ xd0e cuyvomto mAny tov 21,3 GHz avtictorovv 2 kaviaia, Eva
oplovtiog kot éva KorakOpueng moAkdtntag (polarization). Ztnv cvyvomrto 21,3 GHz
AVTIGTOLYEL LOVO €va Kavall Katakopueng moAkdtag (Ade&omoviov, 2010). Ailel va
onuetdel mog ta 2 kavido cvyvomtag 10,7 GHz tomobemnkav kupiowg yo tv
EVIOTIOUO TMV EVIOVMV KUKAOVIKOV Kototyidwv mov ocvpfoiveov méve and tpomikég
neployes (Are€onodrov, 2010). O okomds Tov givor va mapéxel ddopEva Tov oyetilovion
pe v évtaon g Ppoyxdntoong mAve omd Tovg MKENVOVLS. Xnv eikova 2.4
eaivetal To amoTtOHTOU TG Tpoylag Tov TRMM, v 1/1/1998 (n mpot pépa
TAPOY®YNS dOPLEOPIK®Y TPoidvTmV ard tov TRMM) and to dpyavo TMI kar pe
YPOUOTIKY KMUAK®OT avamopictaviol ot pHeTpioels Bpoydntwong tov TMI v

idwa nuépa (http://rain.atmos.colostate.edu/CRDC/datasets/2A12.980101.png).H

akpifela Tov givor petwpévn tdvo amd v Enpd, KabMOS o1 OVOLOI0YEVEIG EKTOUTES
amod TNV EMEAVEIDL NG OTEPWIG OLoYEPAivovy TNV epunveio TOV UETPNGE®V
(®wtomovrog, 2011). Ocov agopd 10 dopvpopo TRMM, royo twv
YOPOKTNPIGTIKAOV TNG TPOYLAG TOV, TO ATOTOTMO TOV OPYAVOL EML TOL £0APOVS Elvan
KOVIKNG Hopenc, €bpovg 878 km (ue v apykn tpoyd frtav 758,5, DeMoss and
Bowman, 2007) ko1 opilovtiag avéivong 6 émg 50 km avdroya pe ) 0éom tov
d0pLPOPOL. LTOVG VIOAOUTOVS SOPVPOPOLS TO OMOTOTTMMA Eival cVVIB®EG KLKAMKO,
KkaBmg Exovv yematabepn| tpoyd (Potdmoviog, 2011).

O capotig opatic kot vépuOpng aktivoBoriog (VIRS) sivar Eva paouatiko
POSIOLETPO TTOV UETPAEL TNV EKTEUTOUEVT aKTVOPOAia oe TEVTE PaGUATIKES (MVEC,
AELTOVPYADVTOG TNV TEPLOYN TNG OPUTHS Kol TNG LITEPLOPNS akTivoPoring. H cvykpion
tov petpioemv tov VIRS pe avtdv tov TMI mapéyet tov t1pdémo €161 OOTE va
TPOKVTTEL aKkplPéotepn extiunon g Ppoydntmong, amx’ OTL HE TN XPNON TOV
netpnoewv yoptotd (NSDAJ, 2001). Avtd cvuPaivel ylati yépn oTIg LETPNGELS
tov VIRS pmopel va extiunbel n katavopy tov vepov, KAT® omd To Omoid
npaypoatonoleital n Ppoyxomtwon. H yovia cdpwong tov opydvov eivor £45° mov
uetappaletar oe 720 km yia v apyikn tpoyid, eved oe 833 km yuo v véa tpoyld
vyouétpov 402,5 km. mhdtog amoturdpatog 6to £8agog. H optloviia avaivon tov

dev vmepPaiver too 2 km (DeMoss and Bowman, 2007). Zmv ewdvo 2.5 éyxet
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oyedaotel To amotinopa Twv opyavev PR, TMI, VIRS oto £€dapog, yio tnv teMKn

tpoyd tov TRMM og vyopetpo mepinov 403 km (NASA, TRMM, 2011).

TRMM Microwave Imagéesr (TMI) Rainfall

January 1, 1

90N

GON

30N

EQ

305

60S

90S

mm/hr

Ewoéva 2.4. Arotonoon petprjoswv opydavov TMI too TRMM v 1/1/1998
http://rain.atmos.colostate.edu/CRDC/datasets/2A12.980101.png

Ot peTpnoelg 610 AGHO TNG OpaTNG OKTIVOPOALNG divouv EIKOVES TNG YNIVIG
EMPAVELNG KO TOV VEQOV avaAoya Le T 0E6m Tov A0V, KaBME KoL TNV avVAKANCT] TOV
ewtog mhve ota véen. Ta véen eppavifovtol yevik®dg Agvkd oAAd 1 €vioon TOv
Aevkol Kvpaivetar oviloyo He TO ThY0G TV VEQAOV Kot T 0Eomn Tov aveOTEPOL
OTPAOUATOG TOV VEPOV OC TPOS NG TPOSTINTOVCES OKTIVES TOL MAlov. Eivon mpopavég
OTL edveg opatov dev AapPdvovton katd v dpkewn g voytog (Kotpdvn, 2010,
Koutsiyiannis and Langousis, 2011). Ou petprioelg 6to @Aoua ™G vrépLOpng
axtivoPoAiag divouv ewoveg ¢ Beprikng axktivofolriog TG emEAVELNS TS YNG KOt
TV ve@av. Ot younAdtepeg Beppokpaciec Aapupdvovior omd To Kavaio Pe KPOTEPOL
UNKN KOpatog (VYnAdTepES GLYVOTNTESG), VM Ol LYNAOTEPES Oeppokpacieg amd to
KOvOALO Pe HeEYOADTEPO UNKT KOHOTOG (YaumAdtepeg cuyvotnteg). 'Etot, o emodveia
etvol mepLocOTEPO Agvkn OTaV €ivol yuyxpn ko dpo To €30(p0G KOl Ol (KENVOL
enpoviovtol e oKovLpo YKPL XPOUO EVAD TO LYNAL yoypd vEeN @oivovtol AsvkKd
(Kotpayvn, 2010).

To cOommuo pétpnong vEemong Kot oKTVOBOAOVUEVNG YAVNG EVEPYELOG

(CERES) eivar éva 6pyavo mov dev €xel oG otdyo TN uétpnon g Ppoyodmtwong,
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OTm¢ ta Tpia mponyovueva, aAdd T peiowon g afefardotntac oty TpoOPAeyn
TOV HOKPOYPOVIOV OAAQY®OV TOV KAlpotog g Imc. To Opyavo petpder tnv
axtivofoAovpevn ynwn evépyela, 1 omoio dtoywpiletar omd AT TOV VEQOV TNG
atpoocpapac (NASA, CERES, 2011). To woldyio avtig Tng OoKTIVOBOAOVUEVNC
eVEPYELNG Kol 1 1ooppomion peTaEh Ot Kol eketvng TtV vepav, Bewpeiton
KkaBoploTikng onuaciog yio Tig dtoekvpdvoelg tov kApotoc e yng (NASA, CERES,
2011, Lee et al, 2000).

TayxuTnTa opigovTiag
Kivnong: 7,3 km/s

Height 403km
16 times per day
every 92.5 min

Ewova 2.5. Zynpotikn avorapdotacsn TOV arToTuTORATOV 6T0 £00.00S TOV
opyavov PR, TMI kar VIRS T0ov d0pveépov TRMM
(NASA, TRMM, 2011, petd amé Tpocoppoyn)
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To ovykekpiuévo 0pyavo Aettovpyet oe éva @dopa amd 0,3 €og S um yo to
Bpayéa kopata kot and 8 £mg 12 um yia ta pokpd (NASA, TRMM Instruments, 2011).
H enitevén 100 otdov tov Pooiletor oty €€fynon ™G amOKAIONG  TNG
axtivofoAoduevng evepyeiog mov YPNOUYOTOLEITAL G QUGIKA HOVTEAN TPOPAEYNC
KMpoatog kot 0 kabopiopdg Tov 160Luyiov EMPAVEINKNG EKTOUTNG aKTVOPOAlNG, TO
omoio dladpapatilel oNUAVTIIKO pOLO OTIC ATHOCPALPIKEG SIEPYOAOCIES KO OTN LETAPOPEL
evépyelag amd Tov aépa otn Bdhaooa kot avtiotpoeo (Pessi and Businger, 2009). Ou
petpnoelg tov CERES Bempodvtar Begpelddovg onuociog ywo v emitoyio g
amooTOANG Ko v emitevén tov otoymv tg (Minnis and Trepte, 2008, Lee et al,
2000). TTapdra owtd T0 Opyavo 0VTO gival EKTOG AELTOVPYING amd TOV TPAOTO YPOVO,
MOyo kdmowog PAAPNC oto NAekTpovikd Tov cvotnua (Aleomoviov, 2010). Qotdoo,
a6 to 2000, alia 4 CERES Bpickovtar o€ tpoyid (6nwg avtd tov dopuedpov Aqua
N avtd tov EOS-AM Satellite) divovtog Tic HETPNOELS TOVG 6T SOPLPOPIKA TPOTOVTOL
(NASA, CERES, 2011, NASA, Mission Profile, 2011).

O awoOnmpog amekoviong aotpandv (LIS), sivar éva ontikd tmieokonio
GUVOLOGHEVO HE £VOL CUGTNUO QIATPAPIGUEVIC OTEIKOVIONG, TO OTOI0 KATOYPAPEL TIC
OCTPOATEG TOV CNUEIMVOVTIOL EVIOS TOV VEPAOV OAAL Kol aLTEG OV AapPdvouy Ydpa
and ta véen mpoc 1o £d0poc (Parkinson et al, 2006). H deiypotoinmtiky tov
wavotnta givar 500 ekdveg avd OLTEPOAETTO KO 1 SLOKPITIKN TOV €VKPIveln
Kopaivetor and 3 km oto vadip uéxpt 6 Km oty dkpn tov ontikod 7TESiov
(AkeEomovrov, 2010). Xe cvvovacud pe Tig peTprioelg tov opydveov PR, TMI ko
VIRS, ot petpnoeig tov LIS €xovv odnynoet dcte va yivouv onuoavtikd Pripoata 6t
OLOYETION TOV OCTPOTAOV UE TN PPOoYOTT®ON Kot He GAAEG 1O10TNTEG TOV KOTOLYIOWV

(Petersen et al, 2005, dwtémovrog, 2011).

2.2.  AATOPIOMOI [TAPATQTHX METEQPOAOITKQN ITPOIONTQN

Ot petpnoelg tov opyaveov tov dopveopov TRMM vrdkewvtor oe enelepyacia
TPOKEIPLEVOL VO LETOTPOTOVV GE EKTIUNGELS TOGOTNTOG KATAKPNUVIONG KOl VO
dateBobv g petemporoykd dedopéva  PBpoyxdmtwong. H  emelepyoacia  avt
TpaypaTomoleital pe adyopifuovg mov ite £xovv avamtuydel oTo TAAIGLO TN OMTOGTOANG
TRMM, gite mpoimnpyov Kol TPOCUPUIGTNKOV KATAAANAQ GTO YOPOKTNPICTIKA TWV
opyaveov tov TRMM (AleEomovrov, 2010). 'Etol, tehkd amd TIC HETPNGES TOV

TRMM «xot 6& cUVOVAGHO LE HETPNGELS TOV AAAWDV 6 0pLEOP®V £YEL TPOKVYEL Lol

19



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

TAN0dpa Tpoidvtwv, TOAGOV emmédwv. To kabe eminedo delyvel v eneepyacio mov
&xel 0gyOel 10 KaOe mPoioV.
A&iler va onuelmdel mmg 6Aa ta Tpoidvta dtotifeviar ehevbepa 6To d1adiKTLO,

péoo amd tv emionun totoceAida g NASA (http://disc.sci.gsfc.nasa.gov), oe

avtifeon pe ta emiyela (TPMTOYEVT]) LETEMPOAOYIKA OEGOUEVA TNG YDPOG LLOG, TO OO0l
EYOVV TPOKLYEL OO PETEMPOAOYIKOVS 6TAOUOVE TOV GLVIOMG VKOV GE ONUOGIOVG

eopeig, omwg n EOvik Metewporoyikn Yranpeoio (http://www.hnms.gr/), mov oy

povo dev dratiBevton eEredBepa OAAG amoUTEITOL KO OPKETT) YPOPELOKPOATIKY] SLodIkacio
Yy TV mopay®pnon tovs. BéPaia, avtn n katdotaon teivel vo oAAdEel 61O ApEGO
péAlov kabamg to EBvikd Actepookoneio AIvav éxet eykataotiost Eva mukvo dikTvo
LETEMPOAOYIKMOV OTAOUADV, TV omoiwv ot peTprioelg (Letd and kdmola enelepyacia
BéPata OTmMG cuvabpoicels oe peyaAdTEPEG YPOVIKES KApaKeES) dlatiBevtol elevbepa

oto dwdiktvo oty devbvvon (http://www.meteo.gr/). To peOVEKTNUO AVTOV TOV

dedopévav gtvar Ot gtvat TOAD TPOGPATA (EYKATACTAGT TEPIGGATEPOV CTUAOUMV UETA
10 2007 w0 ToAAdV petd o 2009).

Ta mpoidvTa eivol AmOTEAEGUOTO TOV HETPNCEDV TV TPLOV opydvev (PR, TMI,
VIRS) tov dopvpopov TRMM kot tov opydveov TMI (kar CERES) tev vroloinwv
dopvedpav. YrevBouileton mog o Meteosat 5 énaye va Aettovpyet amo tig 20/4/2007,
omote kot 10 TMI tov elvan extdc Aettovpyiag Kol Gpo OV GUUUETEYEL GTIV TOPAYWOYN
TOV UETEMPOAOYIK®OV Tpoidoviwv. H oddayr oty tpémo petpricemv, OT®MG 1
npocBapaipeon opydvov HETPNONG Kol d0pLEOPOV OAAALEL TNV OUOLOYEVELL TMV
TPOIOVI®V KOTA UNKOG TNG YPOVOCEPAS TOLG Kot MHOVAS KOl TO CTOTIGTIKG TOLG
yapaktnprotikd (Huffman et al, 2010).

Kdabe mpoidv, €yer po KoK ovopaciocs mov amoteAeiton amd TEGGEPLS
xapaktpes. Ot TPOTOL JVO YOPUKTAPES PAVEPOVOLV TO €Minedo (Kot TO GTASI0) TOV
TPOIOVTOG EVA 01 LTOAOUTOL HLO YPNCOTOIOVVTUL MG AWEDY apBUdS Tov TTPoidvToc. Ol
ta emineda ektdc Tov 0 £yovv oTdo1a, Ta omoia ovoudloviar A, B, k.0.x. Ta wpoidvta
KOO0V EMTEOOV YPNGUOTOIOVV TPOIOVTO TOL TPONYOVUEVMV GTONIMV Kol EMTEI®V,
gwodyovtag Kamolo Peltioon pe kdmowov adyopiBuo eneepyocioc. To mpoidvta tov
devtépov otadiov tov Tpitov emmédov (3B), elvar To pOve mov ypnoiHoTOLOHV
TPOTOYEVY dedopéva mov dev mpoipyovial omd to dopveopo TRMM (NASA, 2005).
Ytov mivoka 2.2. oaivovtol To eTImEd Kot MG TPOKLITOVY Ta TPOIovTa Yo Kb Eval

a6 ovtd (Potdémovrog, 2011).
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IMivakag 2.2. Ta eninedo TOV 60pLPOPIKOV TPoidvTOV (PoTéToviog, 2011)

Emineoo Awaowcacia Hapaywyng Ipoiovrwv

[Mpwtoyeveig avenelépynoTteg LETPNOELS, XPOVIKA TOTODETNUEVEG,
0 o1 omoieg €yovv TEPAGEL EAEYYO TOLOTNTOG Kol £YOVV apalpedel

TVYOV TTEPITTEG EMAVOANYELS TOVG,

BonOntikd dedopéva kot dedopéva  yE®OVAPOPAS TOL  £YOVV
emovvapbel oto eminedo 0. H emefepyacio tovg £€xer yiveu
1 (A/B/T) V1W0OETOVTOG PLOIKEG HOVAdEC TOL elval KOTAAANAES Yoo KAOe
awcOnmpa. Tétown BonOntikd dedopéva eivat n avakAaotikOTNTO

0V pavtdp, N Beppokpacio POTEVOTNTAS K. 0.

Metewporoywés mapdpetpol (0nmg 1 viacn PpoyonT®ong), mov
TPoépyovTal amd OedOUEVO TOL €mMTEOOL 1, YPNOLLOTOIDVTOG
2 (A/B) dtpopovg aryopBuovg. Ot mapduetpotr avtég eivor 616910 TATES
N TPLOSACTATES, KATO UNKOS TOV OTOTLUTAOUATOS TOV OPYAVAOV TOV

dopLPOPOV.

Olo To amoteléopato TG EMPOAVEINKNG OAOKANPMOONG T®V

3 (A/B) TOPAUETPOV TOL EMTEOOV 2 G€ £vaV OUOWOHOPPO YWPIKE Kot

YPOVIKA Kévvao

Oocov agopd 10 eminmedo 1, to mpoidv 1BO1 eivar 10 povadikd mov
TPOEPYETAL OO LETPNGELS TOV COPMOTN 0pATNG Kat VEPLVOPNC axtivoPorioc VIRS.
210 1B01 mepiéyovron ot Tipég G aktTivoBoAioc, ot omoieg 0&xovVToL POSIOUETPIKT KO
yveopetpky] 010pBwot. Ot dopbdoelg avtég yivovtar pe Pacn Tig HeTpNoElg and 1o
opyavo CERES. Tlpogavag, enedn to 6pyavo CERES to0 TRMM éyet aoctoynoet
(AkeEomovrov, 2010), ypnoiponoovvtarl ta. CERES tov dAAwv dopupodpmv.

Me Bdon T1¢ petpnioelg and to dpyavo aneikdévions pikpokopdtov TMI kot
apov Tpootedel yewavapopd o€ kdbe pétpnon, mpokvmel To mpoidv 1B11, 1o omoio
nepéyel tn Beppokpacio e potevdTrTag ovd pio Tpoyld dopvedpov (nepimov 16
KOTOYPAPEG OVEL NULEPQL).

Amo tO0 povidp Katakpuviong mopdyoviar dvo mpoidvta emmédov 1. To
npdTOo givar to 1B21, to omoio mepiéyet T puBuiopévn Aapfovopevn 1oyd Kot To
devtepo givar to 1C21 mov mepi€yet v avaxiaotikdTTa Tov pavidp. [a 1o 1B21,

10 TA00G TOV YNOUKOV ONUATOV TOV POVTEp HETATPEMETOL G€ pvOuiouévn
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AapPavopevn 1oyd kat 66pvfo, ¥pNoIoToIdVTAS TOV 0AYOp1Oo Tov dnuiovpynoNnKe
€101kd yia to pavtap katokpruviong (NSDAOJ, 2001). Tt ovvéyeia tpootifetan
N TANPOPOPICL TOL YEOYPAPIKOL UNKOLG Kol TAGTOLG, YO TN UETOTPOTH TV
LETPNOEMV OVTAOV GE OVOKANGTIKOTNTO TOV pavtdp (Z) kot eEacBévion Bpoyxdntwong,
AouPavovtag £tot to Tpoidv 1C21 (Pwtoémovrog, 2011).

[Ipoywpdvtag oto eminedo 2, pe Paon 1o 1B11, vroroyileton o Tpoeid g
Bpoyng kor mpoxvmrel to 2A12. O o16)0g TOL aAyOplOpov 2A12 eivar m
OVOKOTOGKELT TNG KOTOKOPUONG KOTAVOUNG TOV VOPOUTU®V, TOV VEQPMOV KOl TNG
Bpoyomtwong pe M HEYIOTN OLVOTH] KOTAKOPLOT OVAALCT, CLYKPIVOVTAG TIG
petpnuéveg Bepuokpacieg POTEWVOTNTOG HE YVOOTE TPOPIA vepdV pag Paong
JEBOUEVOV avapOpAg oV £xovV YvmoTté Bepuokpaoies potevotntog (NASA, 2005).
Yvvovalovtag to 1B11, 2A12 kar 1C21 mpoxdmTOovV 1 péOM OLAUETPOC TV
vdpooTayovidiev, 0 cvvieleotig dOpBwong ¢ eEacBéviong g PpoydmTmong, M
évtacn ™G Ppoyng Kot ot TumkéS oamokAicels OA®vV TtV mpoavapepBelcOV
nopapétpov. O cvvdvoouds avtodg avapépetar g to mpoidv 2B31 (Pwtdémovirog,
2011).

YvveyiCovtag pe to eminedo 3, €dd Bo KAvovpe pio EKTEVH] avOQOPE GTO
npoiév 3B42 xor tov akydpiOuo mopoymyns tov, kabdg givar to mpoidv mov
a&oroyeiton otnv mapovca epyasia.. [Ipwv dpwe, a&ilel va avapepBodue oto Tpoidv
3B31 mov amotelel £vo pnviaio moykOGHo xaptn Ppoxomtwong, mive and Tt cTEPLd
pévo. o omoiog €xel vmoroyiotel og kbvvafo dactdoemv 5° X 5°, yio TAdtn omd 10
40°N uéypt ko 10 40°S, amd tov Aekéufpn tov 1997 péypr ofuepa. Ia tov
vroAoylopud tov ypnoipomolovvial ta mpoiovro 2A12 kot 2B31 (ovolooTikd
ovvovalovtal ol petpnoelg tov opyavov PR kot TMI) kot ta omoteléopata
aVaPEPOVTOL GTNV £VTOCT TNG PPOYOTTOGNS KOVTO OTNV EMUPAVELD TOV £3APOVG KoL
oe deKatésoepa KAtaKOpvea emineda (mpoeil) mov améyovv 250 M petald ToLG
(Haddad et al, 1997).

To mpoidv 3B42 mepiéyer v 3mpn €vtaon PpoydnTmons, ETPAVEINKA
olokAnpopévn, og kavvaBo 0,25° x 0,25° (NASA, 3B42 Algorithm, 2011). A&iCet vo
avapepet mog N éktaon 0,25° x 0,25° givon o éktoon 610 km? nePImov yo 10
yeoypapikd mAdtog tov AOnvav (Kovtsoyiavvng x.a., 2010), éktaon mBoavog
peydAn yw va BempnBoldv to yopoakplotikd g Ppoyng evioio kol o KAILOKa
eneloodiov pahota (Kovtooyidvvng, 1999, Muikov, 1994). Xto oynua 2.2 paivetot

o yxbptng g EALGS0g kol amd mave €xel mepactel o kdvvaPog Tov dopvEdpov
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Yoptkig avalvong 0,25°. T Tig avayKeS TS TapovGag pYOsiag, 0 Kavvapoc owtodg
vrepPaivel o Opro g EAAnvikng emikpdreiag dabétovrag 1353 onueio (grid
points). H ypovikn avéivon tov 3 opdv kat n yopiky tov 0,25° givat ot pukpdtepeg
duvatéc yoo Ta Tpog To Topov dtabécipua dopvgopikd dedouévo (NASA, 3B42
Algorithm, 2011, NSDAOJ, 2011). Enueidvetal no¢ otV TPOTN £KO0CT TOV
npoidvtog (2000) 1 yopiky avaivoon Hrav 1o moAd 1° X 1° (dwtémoviog, 2011). To
Potov KoAvmTEL TV Tepiodo amd v 1/1/1998 péyptr kot onuepa (pe 2-3 pnqvec

VOTEPNON).
Lo B I T I - LI B I S - T ]
LR R R R R
LR R R R R
Lo B Lo I I I
Lo B LoRR I B B I
Lo I I S I ) L LERR I I I I R
L Lo -0 0 e QO Q0o 0D
LA I Lo o 2o Qe Q0P Qe 0D
Lo I - P LI T I ) & LENE I B I I I T I - I ]
Lo ) o L] LI T I ) & LENE I B I I I T I - I ]
00. LRI I R & DR R
L R ] LRI I R & o> LR A
0000&0 ] LRI I R Lo B ] o R R R
&0 0@ 0 o LRI I R L R LR R A
000...‘_..0.0 0.0.{$-000..0000.00
LI I ] Lol LI Lo B R
000..& L e o0 ¢l
Lo I Lo ] Lo LIS SR ]
00....%. Lo I ] L &OOOM...OOOOOO
LI I B I I I R+ I ] Lo B I Y .09_‘3.#0..0!&."’..000.00
Lo R - T R I ] Lo ] S0 e o el o 0.00E‘OOOOO0.0
Lo R - T R I ] L] 0000'&£0mr-“0 #0000000
LR R o> & o e P 0“?000&00*00#00000
LR R R B T e & 4@, OOQOOQOOQOQQOQ‘Q.‘I. LR ]
0000000000000002""00000000000010000@0000 =
00000000000000000"\"000000000000—'00 L LRI B ]
Lo I I I e L 00%.0000.00
Lo I I I e L Lo e I I I ]
Lo I B ¢ I LERR I I I I R
LI B I I T I I T - I I v R - - B - I e ] LTI I I S T N I I ]
LI B I I T I I T - I I v R - - B - I e ] LTI I I S T N I I ]
Lo I T - T - I - ] LTI R I T I - I
Lo I T - T - I - ] LTI R I T I - I

Yyqna 2.4. Kavvopog (grid) dopv@opikdv dsdopévav yopikng avaivong 0,25°,

O alyopBuog Tapaywyns tov cuvovalet 4 frpata. Xto oynua 2.3. eaivovrol
avtd to Prpata oyxedaypappatikd. To Tpdto Prpa etvat 1 eKTIUNOT KOTOKPUVIONS
and TIC HETPNOES TV KpOoKLUOTIKOV OgkTtdv (TMI tov TRMM kot dAAwv
d0pLPOP®V, OVCCTIKA TO TTPOidv 2A12) Ko 0 GLVIVACUOG UE TIC UETPNOGELS TOL
povtap (PR) tov TRMM (mpoidév 2C21 kot o cvvdvaoudg to 2B31). O petpioelg
avtéc eivon 3opeg ko ympikng avaivong 0,25° (NASA, 3B42 Algorithm, 2011).
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"Yotepa, to 0e0TEPO Prpa eivon 1 EKTIUNON KOTOKPAUVIONG OO UETPTGELS
vépudpnc aktvoPoriag, mwoM omd tov TRMM kot dAlovg dopv@dpovg kot M
dopbwon tovg pe Paom Tovg UIKPOKLUATIKOVS dékTeG. Ot petpnoelg avtég ival
3wpeg kat yopikng avdivong 1° X 1° (dpa yperdletar Kol HeTatpony oty avdivon
0,25° x 0,25°, mov yivetar pe omAn wapeuforr, AleEomoviov, 2010) kot kKaAdTTOLY
g0POC YEOYPUPIK®OV TAATOV petod +60° and 10 Defpovdpio tov 2000 péypt
ofuepa. Tnv mepiodo 1/1998 péypt 2/2000 kordmrovv 1o +40° ko yi' ovtd TO
dedopéva tov 3B42 yio mhatn €€ amd 1o +40° yioo avtAv Vv mepiodo eivan
eMuméotata kot eviedmg avaéiomota (Huffman et al, 2007) Kot oty mopodoa
gpyacia, otig meployéc g EAMGSac pe yewypapikd mhdtog peyoldtepo omd +40°
ayvononke mApwg To xpovikd dtdotnua amd 1/1/1998 péypt 1/3/2000.

1° X110 Eniysw
MikpoKVPOTIKOL OEKTEG Agdopéva
TMI, SSMI, AMSU-B, 3" Zvédw
AMSR-E Aopvgopika v
IIpoiovra 0w .,
30pne 4° Xtadwo
APOVIKIG KoL > Sl(,)psﬂ((losn ne
0 , miyel
2° X110 0,25° yerpuriig s
, . A0G goopéva
Merpnoeig YrépuOpng avaAvong
AxkTwvopoiriag
3B42RT
GOES, Meteosat, GMS v
3B42 V6

Yyipa 2.3. Avarapdotacn ailyopidpov tapaywyns tov 3B42
(Funk et al, 2008, peta amd mpocappoyn)

"Etol dowmdv, mapd 10 611 0 TRMM Kot GUVERMDC 01 TPMTOYEVEIG KATAYPAUPES
tov meplopilovionl oTa YEOYPAPIKA AT peTaEy +30°, pe ypnon KoTaypopdv
vEpLOPNG akTvoPforiog amd AAAOVS YEMCTAGILOVS dOPLPOPOVS, KATESTH EPIKTN M
EMEKTOON TNG KOALYNG TV Tpoidviov tov TRMM, pe amotéhecpo ofuepa 1M
KdAvyn tov mpoiovtog 3B42 va exteiveton and tig -50° £m¢ T1¢ +50° poipeg and tov
deBpovdpro tov 2000.

To 1pito Prua elvar o cvVOLOCUOG TOV UETPNOEMV TOL TPAOTOL KOl TOV

devtepov Prinatog ya va dobei pia tipn (néon empaveiakn) oe kabe patvio 0,25° X
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0,25°. H éxtn mAéov £€kdoon tov akyopiBuov eneéepyosioc tov 3B42, mov veictatot
a6 tov 8/2004 (NASA, TSDIS, 2011) kot mpo@avdg eivar kaAdTEpn TOV
nponyovuéveov (Chokngamhong and Chiu, 2008, 2006), ektdg tov 011 GLVOVALEL
emmpdcbeteg petpnoels vépuOpng axtivoforiog omd GAAOVS  YEOMGTAGLUOVG
d0pLEOPOVG, xpNoomTolel alyopiBuovg yPIKA Kol YPOVIKA UETOUROAAOUEVIC
pvOuionc. O alyopiBuoc awtdc amotedel po TOOVOTIKY TPOGEYYIoN TAVTIONS TOV
evidoev TV péowv vrépubpwv petpioewv tov 1BO1 pe T perpnoelg tov
vewotdoiuwv dopvedpov (GOES-E, GOES-W, MTSAT, Meteosat-5 kot Meteosat-
7) KoL TOV SOPLPOPOL pE MONG YOUNAN TPOYLA Aqua. ZvuvovalovTag TO AmOTELECLLOL
NG TAOTIONG OVTNG [e TO TPoidv 2A12, 660 Mo «kpLO» eivarl £va onueio amd ™
Oepuoxpocio potevotnTag mov £xer M undevikn Ppoxdmtwon, TOoN HEYOADTEPT
Bpoyxomtwon Aoappdaver to onueio owtd. O adydpBpog avtdg eivar yvootdg pe 10
dvopa «AAyopiBpoc Metafintmg YmépuOpng ‘Evtaong Bpoyxdmtwong» kot m
onuepwvi tov ékdoon givar n 6m (3B42 V6, NASA, 3B42 Algorithm, 2011).

TéNog, yia v mapaymyn tov 3B42, xpnoipomotohviol ol HETPNGELS amd TO
diktvo emiysiwv otabudv pe tovg omoiovg yivetar 1 emaAnfevon TtV EVTACEWV
Bpoydntmong tov. Avtd elvar kot to Tétapto PriLa oTNV APy ToL adyopiBpov
3B42. To diktvo otabudv ivor to GPCC (Global Precipitation Climatology Center)
uéypt tov Maptio tov 2005 kot amod exel péypt ofuepa tov CPC (Climate Prediction
Center). ®voikd, eneldn 1N YPOVIKY KApOKO TOV eniyelimv dedouévmv dev gival idia
ue avtn tov 3B42, mpopavag yivetor cuvadpoton (aggregation) tov dedopévav Tov
3B42, fyiveton emowpbwon kot peETd  pe  omAd  adyoplBpo  empepiopov
(disaggregation) Eavayvpvipe oty 3mopn KAipaka tov 3B42 (Huffman et al, 2007,
Huffman and Bolvin, 2011).

Evtelic avtiotoryo gival kot to mpoidv 3B42RT (Real Time), mov exteivetan
petald tov mhatdv £60°, pe 1t Stapopd 6T emeldn Stavépetar e GYEdOV
npoypatikd ypovo (ue votépnon 6 émg 12 dpeg), dev £xel yiver emainbevon (ko
opbmwon) pe to dikTvo eniyelwv cvuPaTik®V oTabumV pHETpnong PpoydnTmong Kot
GUVETADG Ol LETPNOELG £XOVV TOAD HEYOADTEPA GOAApATA, WlaiTepa £E® amd ™ Ldvn
TOV TPOTMKAOV, OTMG TPOKLTTEL Ko and oyetikég pehéteg (Fotopoulos et al, 2010,
Dinku et al, 2007, 2010 a, Yong et al, 2010, Tian et al, 2006, 2007, Katsanos et al,
2004). A&iler va onueimbdei nog edukd yioo T {ovn 50° -60° Bdpeio kar voTio, M
aélomotia Tov petpnoemv tov 3B42RT sivar e€oupetikd opeiforeg (Funk et al,
2008).
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To mpoiov 3B42RT dpyioe va datiBeton emionua tov lavovdpro tov 2002.
Qc1000, amd T0TE 0 AAYOPIOUOC TOL £yel vmootel WOAAEG avoPabuicelg Ko
Bedtiwoelg pe mo onuavtikég ovtég Tov 2005 kot 2007. And tig 2/10/2008 dratiBeton
N mo Pertiopévn €kdoorn mov Bewpeitor TOAD kovtd oto dedopéva Tov 3B42V6.
SNUEIDOVETAL TOG 01 TPOTNYOVUEVES EKOOGELS BE®POVVTOL KOTOPYALWUEVES) Kot 1) 1010
n NASA amoBapphvel Toug ¥pNOTEC VO YPTCLUOTOIOVV TIG TPOTNYOVUEVES EKOOCELS
(Huffman, 2009). H yaunAn tov a&lomiotia kat o Aiyog xpovoc atov omoio dtatifetan
N véa ékdoomn Tov mpoidvtog (10/2008 Kot PHETA) 00NYNGAV GTNV ATOPAUGT) TOV VO UNV
xpnoponomBet kot aoroynBel o mapodoa pLeAET.

[Hoapdywyo mpoiov tov 3B42 eivor 10 3B43, to omoio mepieyel T1g unviadeg
Téc g Ppoxdémtmong otov 1810 kavvaBo (0,25° x 0,25°) yio v 8 ypovikn
nepiodo (1/1/1998 péypt onuepa). Kot 6° avtd to mpoidv, Kot Tov VTOAOYIGUO TOL,
Aappavovror vrdyn ot HETPNOELS PPoYOTTMOONG Amd TO EMLYEL0 OIKTLO GTUOUMOV TOV
nepthapfavoviar oto GPCC (NASA, 2005, NASA, 3B42 Algorithm, 2011).
Avokegpaloiovovtag, oto oyfuo 2.4, mapovcstdaleTor TO SIAYPOUUO PONG TV
odyopiBuov  mopaywyng tov  mpooavapepfiviov  mpoidviov  tov  TRMM

(PwtémOLAOG, 2011).

ENINEAO 1A , R
EMINEAO 18
EMINEAO 1C
EMINEAO 2A
EMINEAO 2B
ENINEAO 3
. GPCC ,)
Global Precipitation : R 7
Index (3842) &1

Xympa 2.4. Avdypappa pong mapaymyng tpoiovreyv tov TRMM
(Pwtémovirog, 2011)
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2.3. IIPOBAHMATA METEQPOAOIIKQN ITPOIONTQN

Av ka1 ot (OVn TV TpomikdV (Ye®Ypapikd mAdTog petod 30°N kar 30°S), 1
eMoAN Vo TOV S0PLPOPIKMV dEFOUEVOV e emiyetla £xel OelEeL TS VITAPYEL YEVIKA
KOAN OULGYETION, TOVAAYIGTOV Ylo TNV MUEPNOLO, HUNViKio, ETAOLO KOl ETOYLOKY|
KMpaxo (dotomovrog, 2011, Wolff et al, 2005, Su et al, 2008, Dinku et al, 2007,
2008, Asadullah et al, 2008, Gu et al, 2010, Koo et al, 2009, Chokngamhong and
Chiu, 2006, 2008, Nickolson et al, 2003), evtovtoic é£® amd v (dVN T®V TPOTIKOV
(oto Poppd amd to +30 péypt 10+50 Ko oto voto amd to -30 péxpt to -50) £yxouvv
dwmiotmbel opropéva TpofAnpata to oroia @aivetal vo TePopilovy GNUAVTIKA TNV
a&lomotia tovg (Liu et al, 2010, Tian et al, 2006, 2007, Han et al, 2011, Wolff et al,
2005). MdéAota, n dagopd oty aélomiotion kot tnv akpifeta tov 3B42 pmopel va
glval £vtovn ouyKkpivovtog TEPLOYES KOVIA GTOVS TPOTIKOVS LE TEPLOYES LOKPLYL OO
OVTOVG, OTTMOG ATOdEIKVOETAL GE Epevva oL deENyOn oty Avcotpario 6mov otig BA
neployés (néoa oty LOvn TV TPOTIKAOV) ElYOUE KOA TPOCEYYION TV
Bpoyontwcewv and tov 3B42 evd omv NA Avotpoiioa to cedAipoto Mrov
onuavtikd (Oke et al, 2009).

Ewdwd to mpoiov 3B4A2RT, dnwg mpoavapépOnke, paxptd amd v {ovn tov
TpomK®V Oewpeitar youning aélomotioc pe peydia opdipota (Funk et al, 2008,
Han et al, 2011, Tian et al, 2007) kot pe évtovn advvapio oty akpiPn Kotaypoen
woyvpav encicodiov (Katsanos et al, 2004). tnv meployn Hog, Kot GLYKEKPUEVO GTN
Aexdvn tov 'EBpov, kpidnke eviehdg avoSlOmoTo GOUOOVO HE TNV £PELVO TOV
dwotonmoviov (Fotopoulos et al, 2010). BéPata, oe {dveg TPOmIKOV pmopel vo d0oEt
e€iocov kald amoteléopata (Romilly and Gebremichael, 2010, Jiang et al, 2010) kot
va ypnopomombei yio mv mpdyvoon maAnuuopodv (Hazarika et al, 2007, Li et al,
2008) ko ot OPIGUEVEG TEPIMTOOELS HE TOAD KoAOTEPA OmOTEAECHATA OO TO
3B42V6 (Bitew and Gebremichael, 2011).

Onwg @aivetar, Ta S0pLPOPIKA TPOTOVTA AOLVATOVV VO TPOCOUOLDGOLY LUE
amodektn oakpifelo v dloita TOV Ppoyontdoemv  €OKPATOL KAIPATOG YlaTi
eumepucheiel ToALEG petafolég kot dtukvpdavoels. Avtifeta, oe Eva Tpomikd KAipa (1
Kol epnuikd) mov 1 oOlatta givor oxeddv otabepny OA0 TO YPOVO, £YOVLUE TOAD
KaAvTtepec mpocopowdoelg (Han et al, 2011). ITo cvykekpiuéva, To £YKOTECTNUEVA
OTOVG SOPVEAPOVG OPYOUVO OSVVATOLV VO KOTAYPAYOLV TIG Ppoy€g TOAD YOUNANG

évtaong (<0,1 mm/h, ®otémoviog, 2011) kTt TOL oNuaivel TG Oa Exovpe coPfopn
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VIOEKTIUNOM TNG BPOIGTIKNG PPOoYOTTM®GNG, E01KA 0TA HEGH (E0KPATO) YEMYPUPIKA
mAdtn mov 10 35% g oo Ppoyng TEPTEL Le TETOWO 1) KO UIKPOTEPT] £VIOON
(Kovtooyidvvng kot Zavioémovrog, 1999). Eniong, and moAAEg HeAETES OivETAL TTMOG
vrapyel cofapn vroektiunon (g tééng Tov 50%) TV WYLPOV KaToyid®V, Kol GE
OPICUEVEG TEPMTMOELS akOpo kol otovg tpomikovg (Han et al, 2011, Santos et al,
2009, Nair et al, 2009). Zoupwva pe to mopomdvm, To TPoidvto 3B42 eivau
TPOPUVMOG TOAD O AEIOMOTA 6E PEYAAN YPpovIKT KAIpoKa (LEYHADTEPN TNG LEPOG)
KOl VOTEPOVV OPKETA OTT HKPT (LIKPOTEPT TNG HEPAS).

AKOpO, 0€ KOMOEG TMEPUITAOGELS TOPATNPOVLVTOL GOoPapd cedipota AOY®
VYOUETPOV, KOODG avt) M mopduetpog dev vmoioyiletor movBevd. I[evikd ot
30pLPOPOL VIOEKTILOVY KOTA TOAD TO opoypapikd eowvouevo (Dinku et al, 2010 (a)).
Xe oplopéveg TEPLOYES dNUovpyeital capng oxéomn LETaED VYOUETPOL, YEOYPAPIKOD
TAGTOVG Kal aKpiPERg TV dopLEopPIK®V dedopévav, omwe oto Laohahe g Kivag
omov 1M oaxpifer av&dver 660 YOUNAOTEPO TO YEOYPAPIKO TAATOS Kot OGO
yoapnAdtepo to vyouetpo (Yong et al, 2010). And v GAAN, oV TEPLOY NG
Notwog Kopéag, mapatnpndnke cofapn vToeKTiunomn e KaTaKpnUviong Tive amd
mv 0dAocca, HapTUPOVTEG £TGL [o KOTOw aduvopio TV opydvev Tove omd
vdartveg empaveleg (Koo et al, 2009).

‘Eva dALo tpoPAnpa, mov cuveEeTar Kot e TO VYOUETPO, IvaL 1) YLOVOTTTMOT)
kabmg oev umopel va petpnbel pe akpifela pe to verotapeva opyava. Metpdton
éupeco ovvovalovrag tnv Oeppokpocio aépa kot v Katakpiuvion (Huffman and
Bolvin, 2011). Xtov vmoloylopd Tng mapatnpovvIaL YEVIKG UEYAAES OTOKAGELG
uewwvovtog v aflomotio TV dopLPOPIK®OY mTPoidvtewv To yewdvo (Liu et al,
2010). EmmAéov, m AevKN| TayoUévr EMQAVEW TOL €3GQOVE, OTav avTO &ivol
yoviopévo, emnpedlel TG UETPNOES TV opyavewv tov TRMM, peidvovrog
nepotépm TV aStomiotio Tovg (Pmwtomoviog, 2011).

H NASA, pe v véa ékdoon 6 (V6) twv d0pu@opik®v Tpoiovimv, £xet
emyelpnoel vo dopbmcel tétoov gidovg mpoPAnquarta. H véa €kdoon eivar capmdg
Kahvtepn amd Tig Tponyovpeves (Chokngamhong and Chiu, 2008) aAAd kot waAt £xet
Kdmoleg advvapieg, OT®G M KoToypaen Ppoydv pe mOAD pkpéc evtdoelg (<0,1
mm/h). T1" avtd n ypNRon Tov SopLEOPIKOV dedopévmv (Kuping avTtdv 7oL deV
dopbovovron pe emiyewn, 6mwg to 3B42RT) 0o mpémer va yiveton pe 1dwitepn

TPOCOYN, EOIKA OTIC TEPLOYEG EKTOC TV TPOTIKMV.
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3. EIII'EIA AEAOMENA

3.1. ITPOIONTA GPCC KAI CPC

To «évipo maykdopiog kotokpiuviong kKot KApatoroyiag GPCC  (Global
Precipitation Climatology Center) 19pvOnke to 1989 votepo amd aitnon Tov
Taykoouiov opyovicpod kipatoroyioag WMO (World Meteorological Organization)
Kol Aertovpyet vd v aryido v [eppavikng Metewporoyikng Yanpesiog DWD
(Deutscher Wetterdienst) (AieEomoviov, 2010). Amotehel éva @uhddo&o eyyeipnua
Kol oKOTOG Tov glval M avdAvon g KOTOKPNUVIONG € TOYKOGUIO EMMESO Yol
KMUOTOAOYIKOVG GKOTOVG,.

To mpoiovia GPCC eivar empdveleg unviciog Katakpiuviong yu. 6Ao tov
kOéopo pe ™ popen kdvvafov. Ymhpyovv 2 ewdwv mpoiovia GPCC: 1o oyeddov
Tpaypotikov ypovov (near real time) kot to un wpaypatikod ypdvov (non real time).
Kot ta 800 owatiBevion elevBépa 010 dadVkTI0O 0md TN oeAida g [epuavikng

Metewporoyiknic Yanpeoiog (http://gpcc.dwd.de), oe ywpikcég avarvoelg 2,5° ko 1°,

He to un mpaypatikod ypdvov va daribevion kol oe ywpiky avéivon 0,5°. To
TPOTOYEVT dedOUEVA GLAAEYOVTOL OO £val LEYAAO SIKTVO EMIYEIWV HETEWPOAOYIKMDV
otafumv, 10 TANB0C TV omoimv peTaBAAleTon cuvex®G AOY® PAaBov, avaSlomoTtiog
Kot mpdobeong vémv otobudv oto diktvo (Schneider et al, 2008). 'Etot, o ta
dedopéva oxeddv mpaypoTikod ypdvov ypnowonoteitor éva diktvo 6 000 — 8 000
otafumv kot wapadidovionr 5-30 nuépeg petd to téAOG KABe pnvo, VO Yoo TO pn
TPOYUATIKOV ¥pOvov, To diktvo elvar g tééng tov 10 000 — 50 000 otabudv kot

napadidoviar pe votépnon unvov 1 kot etov (http://gpec.dwd.de). Tlpogoavag, mo

axpin Kot mo a&dmota ivol Tor U TPAYUOTIKOO YpOVoL apoh TPOEPYOVTOL OTd
TEPLOGATEPOVS GTAOLOVG KOl TEPVOVV OO TOAD TEPLGGATEPOVS EAEYYOVS OELOTIOTIOG
(Schneider et al, 2008). A&iler va onueiwbel moc to un mPOypoTikod ypOHVoL
KOADTTOUV o ¥povikn mepiodo amd to 1901 péypt ko 1o 2007 cvuPdirovtag £1ot
KOl G€ KMUOTOAOYIKEG LEAETEG,

Ta wpoidvta GPCC éyouvv e€ehybel mold ta televtaio ¥pdvia Kot GUEPO
Bpioketon omv éxdoon 4. Ta dedopéva avtd Bewpoldvtar yevikd TOAD a&lOmoTo
(Fotopoulos et al, 2010, Schneider et al, 2008) kot £éxovv cuuPaiel To pHEYIOTO, GTOV

alyopipo emoinBevong kot dOpbwong TV  dopvEOopIK®Y TPoidviwv 3B42.
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MdaMmota, ta 3B42 vreptepodv kaTd TOAD GAAA®V S0PLPOPIKAOV dESOUEVODV aKPBOS
AOY® avtig TG d1opbmong pe ta dedopéva tov GPCC (Tian et al, 2006). Inusidvetal
emiong, mwg oe MOAAEC peAéteg €youv ypnotpomombel ¢ péTpo cHyKplong Kot
a&loAoyNong TV S0pLPOPIKMY dedopévav, dtav dev vtapyovy eniyeto (Fotopoulos et
al, 2010) 1 xor tov dlwv tOV cmysiov dedouévov, Otav avtd Bewmpodvtat
ava&omoto (Chokngamwong and Chiu, 2008).

Ta wpoidvia tov Kévipov khpatikng mpoyvoong CPC (Climate Prediction
Center) eivar Apepkavikng mpoéhevong amd tov opyaviopd NOAA (National
Oceanic nad Atmospheric Administration) t¢ Apepikng. Eivat avtictorya avtdv tov
GPCC «a1 mpoépyovtar amd 17 000 eniyeiovg otabpoic oe dAov tov Koopo. Kat €dd
0 apOuog Tov otafuadv petafdiietor kKo £xel etdoet péxpt ko 30 000. To wpoidvta
avtd divouv empaveleg nuepnolag PpoyomTOong, e oxedOV TPAYUATIKO ¥POVO, GE
kavvofo 0,5° x 0,5° and to 1979 péypt xar cuepo.

Opoimg pe exeiva tov GPCC, givar ghevBépa oto dtadiktvo ot devBuvon

(http://www.cpc.ncep.noaa.gov/). Kot avtd pe ) cepd toug givan apketd aglomiota

kot akpiPn (ko cvoyetiCovrar kolog pe tao GPCC ot unviaia khipoko) (Fotopoulos
et al, 2010, Chen and Xie, 2007, Chen et al, 2008) kot amd to 2005 wor petd
amoTeELOVV Kot PEG® S10pBwong TV dopveopikdv mpoidviwv 3B42V6 (Huffman et
al, 2007, Huffman and Bolvin, 2011). Qotdco, ta dedopéva CPC mpwv amd to 2006
HE aVTA LETA, OEV £Y0VV VIOGTEL TNV 1010 EMeepyacio Kol GUVERTNDS OV TOPOVGLALOVV
OTOTIOTIKY opotoyévela kot xpetdloviat tpocoyn (Pwtémoviog, 2011).

mv mapoboo epyacio dev ypnolwomomdnkav KaBOAov To TOPATAV®
dedopéval, oV KoL VINPYE YEVIKA SVGKOAID GTNV €VPECT OEOOUEVMV GTN AETTY| YPOVIKY|
KMpoka and eniysiong otabuovc. Ocov apopd ta dedopéva tov GPCC, avtd sival
Kot apyfv o€ punviaio KAlpoko Kot £Tot Aouov ta S0pLEOoPIKA dedopéva Bo Empemne
va cuvabpolstodv kat vo aEtoAoynbovv oe oyxéon pe avtd tov GPCC oto ypovikd
fua Tov pnva, mpdypo mov £xetl yiver amd v AleEomoviov Yoo OAn v EAAGSa
(Are&omovlov, 2010) kot tov PwtdémovAo yia T Aekdvn tov EBpov (Fotopoulos et al,
2010). EmmAéov, a&ilel vo onueiwbdel mowg oto diktvo tov emysiov otabudv, ox’
omov avtiel ta dedopéva tov 10 GPCC, dev cvppetéyovv moAlol eniysiol otabuol
and v EAAGOa kol avtol mov ovupetéyovv elval katd TOAD AVOLOLOLOPPO
KOTOVEUNUEVOL. ZVYKEKPIUEVA, amd Ta 152 patvia mov kaAvrtovv tov EALadWo ydpo
(kaOe parvio givan 0,5° X 0,5%) pévo to 54 dwbétovy Eva | TEPIGGOTEPOLS GTAOOVG

v v mepiodo 1/1998 pe 12/2007 (emedn o apBuog towv otabpdv yuo kdbe atvio
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petaPdAdetar cuveymg divetal o UEGOG OPOG Y10 TNV CLYKEKPIUEVN TTEPT0d0). XE OAN
To, VTOAOUTO, YiveTal EKTIUNGOT HE OmAN TOPEUPOAY|, TPAYLO TOV LELOVEL KOTO TOAD
mv oakpifela Tov dedopévov (AieEomoviov, 2010). Xto oyfua 3.1. @aivetar o
apBpdc (Lécog 6pog) Twv otadumy Yo Kabe patvio otov EALadKO ydpo amd tov
1/1998 péypt tov 12/2007. v mepintmon mov o0 6TabUog Oev £YEL AEITOVPYNGEL Y

OAN TV Tapamave TEP1000, TOTE 0 LECOG OPOG Elval LIKPOTEPOG TNG povadag (<1).

=

q B Y
L] n 1] L] 1] L] n 1] L] ‘—ll-x]L T\" '!_r L] 1] 1] n L] 1]

a ] 1] a 1] a ] 1] L 1] 1] 1] 1] a 1]

Yympoa 3.1. Méoog apOpog otaOpov ava eatvio
(ALe&omovrov, 2010)

Yyetikd pe ta dedopéva CPC, mwhd n pkpdtepn ypovikn KALoKo otny omoio
dtvovtan givon n nuepnota, ondte AL vVINPYE TPOPANUO HE TIC KPOTEPES KALLOKEG
(3h, 6h, 12h), otic omoieg mpénel va yivel aELOAGYNON TOV SOPLPOPIKOV TPOIOVIMV
3B42. AAMwote, n gvpeon emyeiov OedOpEVOV GE PEYOADTEPN KAIpOKO Omd TNV
NUEPNTIOL EIVAL KOYETIKEY EVKOAN Y10 TOAALOVS 6TaBpOVG TG Ywpag. EmmAiéov, alilel
va avagepbel Tog ot entyelor otabuol Toug omoiovg ypnoipomolel 1o CPC oy

meployn pog etvor poévo 10 ko didot 2 otig yeitoveg yopeg (1 ota Zkdéma ko 1 ot
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Boviyapia) 0nmc eaivetal oto oynua 3.2. Luvend¢ KatoAafoivovupe Tmeg T0 GOAALLO

napeppoing Oa etvor coPapo.
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Yympa 3.2. Aiktvo emysiov otadpov Tov CPC otnv NA Evponn
(http://www.cpc.ncep.noaa.gov/products/global monitoring/precipitation/global preci

p accum.shtml)

Télog, N cuoyétion mov vrdpyet a priori peta&d tov dedopévov GPCC, CPC
Kol Tov dopvgopik®dv 3B42V6, kabmhg coppetéyovv to mpoto 6Tov aAyoplfuo
TOPAY®YNG TOV 0e0TEp®V, €€ apyng Hewdvel v aflomotioc TG cLYKPIONG Kot

a&loAdynomng TV 60pLEOPIK®Y TPoidvTmV pe avtd tov GPCC kol CPC.
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3.2. AEAOMENA EMY

H Efviky Meteoporoywny Yanpesio (EMY) 10p0Onke 10 1931 610 Ydpo tov TOTE
veoovotatov Ymovpyeiov Agpomopiog pe KOPL OMTOGTOAN TN UETEMPOAOYIKY
Voo TNPIEN TOV EOPEMV TNG €OVIKNG Guuvag Kot TG €6VIKNG owKovouiag e YDpog
HaG. XT0 TAOUG10 TOV 6TOY®V, TOV apYLKAE TEONKaV e Tov 10pLTiKd vopo g EMY, n
Ymnpeoia avéntuée omv mepiodo 1931-1940 Aiktvo Metempoloyikdv ZTabuov,
opybvooe kot Aettovpynoe 1o Tunua [poyvocewv Koapov kot v Metemporoyikn
Yyxol s EMY, evod 610 Ydpo ¢ debBvoig cuvepyasiog Eywve pélog e AtebBvoig
Metewporoyiknic Opyavoong (1935). Metd tov 2° Maykdouo IMoiepo n EMY
oxedloce Kol vVAoOmoince TNV ovadlopYAVOGN TNG, TOV  EKGLYYPOVICUO TOL
TeYvoroYIKoD NG e€SomAopod Kot TV avamtvén  cuvepyool®V e OeBvelg
opyavicpovg, o6mwg to 1949 mov emwvpwoe 1t ovuPacn pe tov Ilayxodouio
Metewporoykd Opyaviopd (WMO), n onoia 1€0nke o€ 16%0 otig 23 Maptiov 1950.

Y11c dekoetieg Tov 1950 kat 1960 idpvoe véoug petemporoyikovs 6Tabpovg
EMPAVEING, LETEMPOAOYIKA YPOPEIX GTO AEPOOPOLLA TNG YDPOG LOG, OVOOLOPYAVOGE
TOoV Topén TG TPOYvmong pe v idpvon Metewporoyikdv Kévipov kot mpoéfn
OTOOWKG OTOV EKGLYYPOVIGUO TOVL TNAEMKOWOVINKOD TNG GULGTNUATOS. XTIG
dekaetieg tov 1970 wor 1980 avadiopyovodnkav ot A&Tovpylkés OOMEG TNG
Ymnpeoiag eykatactadnkav cvotfiuoto (H/Y), otabuol petewporoykdv radar ot
VEOL TNAETMKOWVOVIOKA ocLoTHate, eved €ytve pélog tov Evpomaikov Kévipov
MeconpoBeopwv Metewporoyikav Ipoyvocewv (ECMWF) kot g Evpomaiknig
Opydvoong yio v ExpetdAievon tov Metewporoyikddv Aopupdpmv.

Ymv oexkaetia Tov 1990 n EMY vAomoince £vo pEPOG TOL TPOYPAUUOTOS
EKGLYYPOVIGUOD TNG LLE KUPLOL GIUEID OVOPOPAS TNV EYKATAGTACT] KO ETLYEIPTCLOKN
Aertovpyio véov Tniemukowvoviokov Xvotmpotog (MSS), Zvotqpuatog Aopveopiknig
ANMymg ko Emeepyaciag, Apyelofétnong kot Alavouns ynelokov HETEMPOAOYIKAOV
dedopévov (PROTEAS), v vAiomoinon ¢ mpdING @Aong yo v €yKatdoToon
Avtopatwv Metewporoyikdv Xtofpmv. Akopa, oyedtalel kol VAOTOLEL GTAdIOKA TV
avadlopyYvmoTn TOV AEITOVPYIKOV SOU®MV NG YZINPeciag, TN cvvepyocio e TOVG
eBvikovg Qopelg, TNV €YKOTAGTAGCT), AVATTUEN Kot AEITOVPYIN APOUNTIKOV LOVTEA®Y ,
mv avoPdOuion kol emEKTAon TOV GLOTHHOTOS Metewporoyikng Ymootnpiéng.
[MopdAdnia Oevpivel Tig debveic ovvepyaosieg g, ota mAMicle TV dEBvov

opyavioud®v ECOMET, EUMETNET k.a. (EMY, 2011, http://www.hnms.gr/).
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[Mapoéra avtd, 1 EMY PBpiloketor moAd micw o€ oyéon HE avTioTOLES
VANPEGIEC AAA®V OVETTVYUEVOV YOPOV, KUPIWG ¢ TPog TN d1a0eot TV dedoUEVHOV
™G o€ omolovoNToTe evitopepodevo. Eniong, vdpyet cofapd mpoPAnpa og Tpog v
apyelofétnon dedopévev Kot TV Kataypaen Tovg, kadotdvtag v aglomaotioo Toug
apeifoAn. Anradn dev VILAPYEL VUG TVTOTOINUEVOS TPOTOG KUTAYPOUPNG apYEi®V Kol
TOAMA amd vt O0ev elval o€ MAEKTpovikn Hopern. Edwkd, to dedopéva Aemtng
YPOVIKNG KAIHAKOG ivol Kot avTd ov €00V Kot TO HEYOAVTEPO TPOPANLA, dNAadT|
coPapéc EAAENYELS, YEIPOYPAUPES KATAYPOPES K. 0L

H napodoa epyacio avtipetdnice cofapd mpoPAnua otnv ebpeon dedouEVOV
Bpoyng oe pkpn xpovikn kAipoko kot ypovotpifnce moAd €€ ortiag g avéykng
TANKTPOAOYNONG TOVS MOTE VO €VOL GE MAEKTPOVIKY] LOPON KOl VO HITOPOVV V.
dexBovv emeEepyacio. TeMkd, Yo 0eS0UEVO KPS YPOVIKNG KAMUOKAG, KOTOPEPOLLE
va Bpovpe ta évtuoma tov PBpoxoypdowv (PA. ewodva 3.1), dnradn Tovg mivakeg
KATOYPOONS TOV OEO0UEVOV TOV TOVIBOV Ppoyxoypdewv (BA. ewova 3.3), and 12
otafuovg g EMY yuo v mepiodo amd to 1995 (| ko vopitepa) uéypt tov 4/2010,
£to1 wote va gumepiEyeton n mepiodog 1/1998-5/2010 twv dopvpopikdv mTpoidvimy.
Ta topandve éviuma eOTOYpaENONKAY Kot VGTEPO £YIVE 1| YNOLOTOINGCT] TOVG HECH
TANKTPOAGYNONG.

Ymv ewéva 3.1. eaivetor Eva yapakmpioTikd Evivmo Bpoyoypdeov and tov
M.X. Kaotopudg yia tov Ampidio tov 2007. EmmAéov, oe Alyo peyoddtepn kAipoka,
npounfevtikape ymeomomuéva dedopéva 12mpng ypovikng kAipaxkag, yo v
nepiodo amd 1/1998 péypr 5/2011, and dArovg 20 oTabpovg Yoo Tovg omoiovg £yive
Eexyoplot| emeéepyacia. Zuvenmg vanpéov 2 opdoeg otafumv yuo kdbe pio amd Tig
omoieg axolovOnOnke Eexywpiom emefepyacio yiou v eEaymyn TOV amopaitnTOV
OEJOUEVMV KOl TTOV TTEPTYPAPETOL OVOAVTIKGE GTO KEPAALO 4.

Amd v mpdT™ opdda otabudv, o otafuog tov Tatoiov €xel mapa TOAAEG
eMetyelg kot eEetdotnke 1 amdppyn tov. 26T0C0, AVTEG APTVAY AVETOE 5 GUVEXT|
xpovia (2004-2008) kol cvuvendg o otabudg ypnoyoromonke pévo yia v e€aymyn
Kot 0EAOYNoN HeYIoTOV TEVTaETiog. XUVER®MS ol otafuol g TPpdTG OpAdog
napépewvav 12 (BA. mivaxa 3.1). And tovg oTafpovg g devTEPNS OUASS O CTUOOG
g Aépov eiye mdpa moAAEG eEMAelyELS, TOGEC TOV 0 oTaBNOG KpiOnKe aKATAAANAOG
Kot dgv ypnotpomomOnke kaboAov. Eniong petald towv 20 otabudv Ppickovrav kot o
otafpdc Tov Aypviov kot tov loavvivav (Tov vanpyov Kot 6Ty TpdTn Opdd), To

dedopéva TV omoimv emeepydoTnKoV Kol GUUYNQIOTNKAY LE OUTE TNG TPMOTNG
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opdoas. Qotd6co, ot 2 avtol otabuol KpoamiOnkov oty TPOTN OUAdH YL VO
KPOTNOOLE T dedopéEVa HuKpNG KApakag (3 Kot 6 dpeg). Lvvenmc, ot otaduol g
devtepng opadag etvor telkadg 17 (PA mivaka 3.2) kot cuvoikd 29.

Ytov mivaxa 3.1. aivovtor ot 12 erniysiol petemporoywkoi otabpoi g EMY
™G TPAOTNG OpAdag kot otov mivaka 3.2 ot 17 petemporoyikoi otabuol g EMY g
deutepng opdoas. Kor otovg 2 mivaxeg, yw tov kdbe otabud onpelidveTonl To
YEQYPAPIKO UNKOG Kot TAATOC, kobmg kot o vyouetpo (EMY, 2011). Av kot ot
otafpol avtol (Kot Wwitepa TG TPMOTNG opddag) elvar apkeTd Alyol, Tpocmadnoaype
va glvatl 660 10 SLVATOV o OUOOLOPPA KaTavEUNUEVOL. AVTO QOivETOL GTOV YAPTN
3.1, 6mov delyvovtar ko ot 29 otabuoi g EMY mov ypnowomombnkov oty
napovoa gpyocio (oe kaBe otabud avaypdeetor o GVOUA TOV) KOl GTOV OTOio

Qoivetal 1 kaTtavoun toug otnv EAAnvi emkpdreia.

IMivaxag 3.1. Xapaktnprotikd g Tp@Tng opddas otadpov g EMY

A/A Ztaduoi EMY Mewyp. Mewyp. Yyopuerpo

NAdrog (°) Mnkog (°) (m)
1 Aypivio 38,60 21,35 24

2 AyxiaAog 39,22 22,80 14,62
3 AAe€avdpouTToAn 40,85 25,88 2,5

4 EAANVIKO 37,88 23,73 10,25
5 HpdkAglo 35,32 25,17 39
6 lwavviva 39,68 20,82 483
7 KaoTopid 40,45 21,28 660

8 Mikpa (@ea/vikn) 40,52 22,97 4

9 MuTIAfVNn 39,05 26,58 42

10 2KUpOGg 38,97 24,48 21,68
11 PiIAadEAPEIT 38,05 23,67 136
12 Taroi 38,10 23,78 235
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Ewova 3.1."Evtomo Bpoyoypagov amd tov M.X. Kaotoprag

v Tov Ampiio tov 2007
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IMivakag 3.2. XapoaktnproTikd TG 0£vTEPNS 0pdoog otadpwv s EMY

(EMY, 2011)
AIA 2raluoi Mewyp. Mewyp. YyopueTpo
EMY MAdrog (°) Mnkog (°) (m)
1 Apta 39,17 21,00 12
Bého
2 KopivBiag 37,97 22,75 19
3 lepaTreTpa 35,00 25,73 18
4 KaAaudra 37,06 22,17 8
5 Képkupa 39,62 19,92 4
6 Kolavn 40,30 21,78 625
7 Aapia 38,90 22,40 144
8 Ndploa 39,63 22,42 73
9 Newvidlo 37,15 22,88 10
10 Mukovog 37,43 25,35 123
11 Mupyog 37,67 21,43 13
12 >ouda 35,48 24,12 150
TpikaAa
13 HuaBiag 40,60 22,55 6
TpikaAa
14 O¢ea/Aiag 39,55 21,77 116
15 TpiTToAN 37,53 22,40 651
16 dAwpIva 40,80 21,43 692
17 XpuooUTToAn 40,98 24,60 5

To péco vyouerpo tov otabuodv eivor mepimov 150 m (148,4 m), ue
ocvvipurtikn TAsoyneia Toug (62%) va givor katm ard 100 M kar o 80% kdtw oo
200 m. Mévo 4 ctabpoi givar Tave oamd 600 M (kat 6Aot Tovg younAdtepa amd 700
m). Zto oynuo 3.3 @aiveton 1 katavoun tov otabumov g EMY oc¢ mpog to
VYOUETPO. XUVEMMG, E TETOWL KOTOVOWUY] VWYOUETPOL OTOQUYOUE VO KOVOLUE
Eexyoplot peEAETN Yo TNV emidpacm TOL vyouétpov oty aflomotio TV
J0PLPOPIKDOV OEOOUEVOV, OV KOl GE TOALES LEAETEG AVAPEPETAL TG 1) EMLOPOCT OVTY|
veiotoron kot palota eivan onpovtikr (Dinku et al, 2010 (a), Yong et al, 2010).

Amo ewdveg akpipog 6mwg M 3.1 aviinoape to emiyelo dedopéva (TOAD
LIKPNG YPOVIKNG KAMUOKAG) Yo TV Tp®dTn opdda otabucdv. Ta éviuma avtd sivol
ocuvnBmg unviaia. Av OO 0 UNvoG etvarl TOAD VYPOG TOTE UTOPEL VO GLUTANPDOVETOL
and 3 N 4 | 5 térowo évroma. v 1" oA givan 10 6vopo Tov otaduod. Tty 2"
oA ovaypdeetor o €toc, otnv 3" o pfvag kar oty 4" n nuépa. Duoikd,
avaypaeovTol pdvo ot NUEPES He un undevikd dyog PBpoyng. Zmv 5" othAn givan o
VYOG TOV BPOoYOUETPOV Yo TNV GUYKEKPIUEVT LéEpa. TIpopavdg, n Tiun avtn Tpénet va

elvar 01 (M TOAD KoVTIA) e avT TOL PBPoYoYpAPov 6To TEAOG NG HEPAS. TOco ot
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TIUEG TOL PPoyOUETPOV OGO Kot TOV Ppoyoypdeov eival 6 MM TOAAATAACIOCUEVOL
ent 10. Ot tipég tov Ppoyduetpov eivar yio v kabe pépa otic 12:00 v viyta
(24:00). Ao v 6" otAn péypt t 19" eivon o1 petpioeig tov Ppoyoypdeov. Ttny 6"
OTNAN avaypaQETOL | GPA TOV GNUEIDVETOL TO AVTIGTOLYO VYOS (CIUEL®VOVTOL LOVO
o1 dpeg pe un undevikd vyoc Ppoxnc), to onoio gaivetor otnv 19" othAn. And Ty 7"
othAn uéxpt v 19" givon ta 12 meviddenta e k@Os dpag oty omoia cvpPaivel
Kkdmolo Vyog Bpoyne. T'a kdOe pépa, ot HETPGELS TOL PPOYOYPAPOV TaPOLGLALOVTOL
aBpo1oTIKG KOl YU 0VTO TO VYOG GLVEXDS LEYUADVEL, LEYPL TO TEAOG TNG NUEPAG, OTTOV

KoL TPEMEL Vo, TowTiCeTan pe To Vyog Tov Bpoyduetpov (5" othin).
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Xaptg 3.1. Metewporoykoi stadpoi EMY mov ypnoiporomOnkay ety

TaPOVGO NEAETT.

INUEIOVETOL TG Ol MPES TOL ovaypdeovionl 6€ KABe €vruomo (Kot Yoo TO
Bpoyxduetpo -n tun tov eivan vy 11g 24:00- ko yioo Tov Ppoyoypdeo) eivor m
yewpepvn opo EAAGS0g, dnhadn| 2 dpeg umpootd oe oyéon pe v debvi mpa UTC,
oTNV omoia avaEEPOVTOL To SOPLPOPIKA OedOUEVa. ZVVETMG, To emiyslo dedopéva

Exovv 0popd 2 wp®V amd To dOPLPOPIKE, TPAYUX TOL ANPONKE VI’ OYIV OTIC
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ovykpicelc. Mnv Egyvoipe Tmg Ta xpovikd Prjnato agloddynong eivai ot 3, 6, 12, 24,

48 mpeg, omdTE 01 2 MPEG EIVOL TOAD CNUOVTIKEG TOVAAYLGTOV Y1d TO, 3 TPAOTOL.

20
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1. _ 1
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Yympoa 3.3. Katavopun otabpov EMY og¢ mpog 10 vyopetpo.

Onwg mpoavaeépbnie, N ypovikn KA{poko pe v omoia tapovotdloviot o
dedopéva eival To SAENTO KOl GLVETMG 1 CNUAGI0 AVTAV TV EVIVTTOV givor peilova
YO TOV OVTITANUUVPIKO oxedlacd €101kd oe aoTikég meployés (Kovtooyuavvng kot
HoavOomovrog, 1999). [Tapodra avtd, dev €xel yiver kapd enegepyacio Tovg and TV
EMY yia e&ayoyn peyiotwv, TovAdyiotov yia v mepiodo 1998-2010 pe v omoia
0.GYOAEITOL 1] TOPOVOA EPEVVAL.

Oocov apopd tovg 6Tabpovs e devtepnc opddag (wivakag 3.2), to dedopéva
Tovg elvor 120png ypovikng wAMpoxog kot 000nkoav (avéimota) on’ gvbelag oe
niektpovikn popen. Ta dedopéva avtd KaAOTTOLV TV YPOVIKY Tepiodo and Tov
1/1998 péypt tov 5/2011 (1 ko apydtepa) kor yuoo kébe pépa divovronr 2 Tyuég
(cvvaBpotopévov oe 12mpo) vetov, pia otig 06:00 kot pia otig 18:00, opa UTC,
mpdrypa ToAD BoAKO KaBdC amopOyape T HETATPOnEG amd ®pa EALGOOg otn o1e0v

opa UTC.
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3.3.  IIPOBAHMATA AEAOMENSN EMY

Ta wpofAnpata mov aviipeToticope Kotd v eneepyacio tov dedopévov e EMY
NTav 800 EBMV: TO TPMTO Kot KVPLO NTAV OTL V1o TOVG GTAOUOVS TG TPADTNG OUAdIG,
dgv NTOV dLVATH 1 YNELOTOINoT Tovg (OTNV KAMUOKO TG OO N Kol UIKPATEPT)) OF
pw ovveyn xpovooelpd and tov lavovdpio tov 1998 péypt tov Ampikio tov 2010,
AOY® TOL peydAov TANOOVE TV SEGOUEVMV KOl TOV TEPLOPIGUEVO YPOVOL OV ElYOLLE
o owifeon poc. ‘Etot, emdéydnke va yivel n ocOyKpion oto aKpaio ETEGOd0 LOVO.
A0 €yve emdéyovtag amod Tig nuepnoteg TWES (Tég Bpoyxduetpawv) tig 10 nuépeg pe
To. peyoAvTEpa VYN Ppoyns, v Kabe voporoywd €toc (1/10 pe 30/9), otig omoieg
&ywve kot 1 oOykplon. Kdamoteg amd avtég pmopovoay va givor dadoyikés. Tpopavag,
Ol MUEPNOIES TIHES TANKTPOAOYNONKOY OAEC GE GLVEYN YPOVOGEPE, Yo Vo, UTOPOHV
va EayBovv ot 10 peyardtepeg yia kdbe £10¢ kot oTabpo.

Mo avtég tic 10 pépeg ava étog kot otafud mAnktpoloyndnkav ta dedopéva
oV Bpoyoypdpov oe wproio kAipoko. Emedn n pikpodTEpPN YpOVIKY OVAALGN T®V
dopveopikdV dedopévav ival ot 3 wpeg, ta dedopéva g EMY cvvabpoiomkayv og
3opa kot wpocappocnkay oy oebvy opa UTC. H dadwkacio €ytve yoo ke
otofud amd tovg 12 (mpdtn opdoda) Kot ot Tég ocvykpidnkay pe TG TWES TOV
d0pLEOPOL TTOL TPOEKLYAY OO TAPEUPOAT] TOV 4 YETOVIK®OV onUei®V TOL KAVVaPov
0,25° x 0,25° TV S0pLEOPIKAOV TPOTdVTOV (TEPIoGOTEPH 6TO KEPAANLO 4).

Eniong, ta péywota (3opa, 6mpa kot 12mpa) tov emysiov otabuov g
TPOTNG OUAONG TPOPAVMG VIToAoYioTnKav amd avtés T 10 nuépeg avd étog avd
otafuo. To mpoPAnua etvar Ot vdpyer mBavoéTHTA Vo YACOVUE KATOO HEYIGTO,
KaBmg dev Eyovpe TANKTPOAOYNUEVN OAN TN XPOVOCELPA GE cuveyn Hopen. Qotdco,
EMELON TO WKPOTEPO YPOVIKO Pripa peyiotowv givar to 3mpo, 1o mo mhovo eivar va
ocupupodv T pépeg pe ta peyoivtepa vym (Kovtsoyidvvng, 1996) mov avtéc Opmg
&xovv TANKTpoAoyNnOel. Xvvenag, pe Tov mpoavapepBévto Tpdmo, To mo mhavo givar
MG eV yAvovpe Kovéva uéyloto 3, 6 kot 12 mpmv. Av opmg yayvaue péytoto 10 min
v mapddetypa, tote M mbhovotnta vo ydoovpe kdmowo T€tolo Ba MTav TOAD
peyoAdvtepn. Tn pébodo olykpiong kor emefepyaciog twv dedopévov Bo v
eEnynoovpe avoAvTIKE 6TO KEQPAANL0 4.

To debtepo €idoc mpoPAnudT®Y, T0 OMOI0 GLVOVIAGOUE KOl OTIC 2 OMAOES
otabuov, oyxetiCetan pe v motoTTa TV dedopévev g EMY. Xtovg otabuovg g

devTEPNG OpAdOG Elyoe TOALEG EALEIYELS OLACTIAPTEG OTN YPOVOGELPE Kol GE TOAAEG
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TEPWMTOOELS EAAEUE HOvo to éva 12wpo amd o nuépa. Opota Kot otnv TpdT
oudoa, oe TOAAG Evtumo Bpoyoypdemv Tapatnpnonkay eite eAAelyelg otig TIHEG TOV
Bpoyouetpov N Tov Ppoyoypdpov, gite dev vANPYE CLUEOVID PETAED TOV TYUDV TOV
V0. Xg moAAL GAAa vINPYaV O10pBDOGEIS PE TO XEPL TAV® Ao TIG TOAEG TILEG Kot
(QUOIKO OE OPKETEC MEPUTTAOGELS AVOPEPOTAV N Ppdor «PBAAPN otov Ppoyoypdpo.
BéBawa, 6mov ypapodtav m AEEn PAEPN ot TéG dev KATOYPAPOVIOVCOV KOl TNV
nepiodo PAGPNS ™V apapodsope amd TV GLVOAIKT ypovocelpd nuepnoionv. Etot, n
YPOVOGEPE TV MuePNoiov, Tapd Tov OTL NTOV GLVEYNG, CLYVA SOKOTTOTAV Omd
TEPLOOOVG KEVMV TIUADV TOV OVTIGTOLYOVV GE TEPLOOOVG PAAPNC.

dvowd, o1 PAdPec eivar uowd va cupPaivovv kot OAoL ot peTE®POLOYIKOl
otabpol e OAoV Tov KOGHO dtabéTovy Kevh ota dedopéva Toug Aoyw Prafav. TTEpav
TOVTOL OUMC, TO CNUOVTIKO Eival TO TPOPANUA AGVUE®VING TOV TIHGV BPOYOYPAPOoL
Kot Ppoyopetpov kot ot petémeito dopbdcelg | mpochioelg 6to yépt. Avtd elvan
Kuplwg mov BETovy VITd apeoPrimon v aéomiotio TV dedopévov s EMY. Ztnv
ewova 3.2 givar éva mapaderypo evrumov PBpoyoypdapov amd tov M.E. Aypiviov yia
tov Noéuppto tov 2002 dmov @aivovtar ot yopakTnploTikés 010pfDGeE 61O YEPL, M
AcLUPOVIO TV PPoyYOUETPOL Kot Bpoyoypdeov Kol QUOIKA 1 emtypa®n «BAAPn».
[Ipopavag, 6mov Ta dedopéva paivoviay avastomieta dev Aapupdvovtay vedyn Kot To
Bewpovoape o ehlelyelg. Térog, a&ilel va avapepBel 0Tl 68 MOAAEG TEPUTTAOOCELG
otafumv ToALol unveg dev elval KATOYEYPAUUEVOL GE EVTLTIO OAAL LTNPYE LOVO M
towvio amd 1o TOUTOVO Tov Ppoyoypdeov, KAvVOVTag TNV Kotaypaen OoKOHo o
dVvoKoAN. v ewdva 3.3 @aivovion té€toleg Tovieg amd tov M.E. Xkvpov Yo Tov

YentéuPpn tov 2009.
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Ewova 3.2."Evtomo Bpoyoypdeov amd Tov M.X. Aypiviov yia Tov Noéuppro Tov

2002, 6tov @aivovTol To YOPUKTNPIGTIKG TpofAqpaTa.
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4, HEPIT'PA®H MEOGOAOY AZIOAOTI'HXHX

41. T'ENIKA XTOIXEIA

To moapdv kepdAolo acyoieiton pe TV ektevny avaivon g pebodoroyiog mov
axolovnOnke yoo v aloAdynon TovV S0pLEOPIK®V JESOUEVOV TOL aAyopifiov
3B42, éxkmc ékdoong (V6), to amoteAéopato TG 0moing Topovcstaloviol oaVOALTIKA
HETA oYoMmV 6To Ke@dAao 6. H a&loldynomn £ytve yio v Aemtni ypovikn KApoKo
KOl TOL YPOVIKA OLOGTIHOTO GTO, 070l £Yve 1 0§10 0y oM MTay o1 3 dpeS, ONAadN 61N
YPOVIKY] avaivom mov dtatifevtor Ta Tpoidvta 3B42V6, kot o1 24 dpeg Yo TNV TPOTN
ouada otabumv kot ot 12 dpeg v v devtepn opddo otabumv. Ilpoeavng, 1
alohdynom é€ywe onuewokd, oe 29 onueio mwhveo oand tov EAAadwod ympo, mov
avTioTotyovVv 6tovg 29 otafuovg g EMY (mpdt kot dgdtepn opdda otafuadv) amd
TOVG 0moioVG avTAncape Ta emiyela dedopéva, e Pdorn ta omoio EYVe 1) GUYKEKPIUEVT
a&loAdynon.

H ocviloyn tov dopveopikdv dedopévev 3B42V6 éywve and v emionun
otoceridoa g NASA (http://disc2.nascom.nasa.gov/Giovanni/tovas/). To apykd

apyeio Ntov o popen ASCII, to omoior otn cvvéyetlo petatpamnkay o€ popen .hts
(hydrognomon time series file) ue okond v enefepyacio T0VC Omd TO AOYIGHIKO

«Ydpoyvouwvy (http://nydrognomon.org/). H petatponry avthy €ywve oe yAmdooa

npoypoppotiopod “Python” oamd to X. Koldvn, pérog g opdadog ITIA, yo tig
avayKeg TG mopovoag epyaciog Ko avtig g Aieomovilov (AleEomoviov, 2010).
Amd ) petatpomn mpoékvyav ta apyeio .hts, kabéve amd ta omoio eivar 1
XPOVOGELPG. Bpoxng, 30PNG ¥POVIKNG avAAvomg, Yo €va. onueio tov kavvafov (grid)
YOPIKNG avdlvong 0,25°.

Kabe apyelo meptlappdverl por xpovooelpd pe tn HECT EMUPAVELOKN TIUN
pimpng Ppoyodmtwonc tov kabe eatviov 0,25° x 0,25°. Qotdoo, Ommg £xel Hdn
avagepbel, n oOykplon pe emiyelo dedopéva €ytve onuewokd, oe 29 onueio mov
avtioToryobv 6tovg otabpovg g EMY, kabd¢ dev katéotn dvvatd va Ppovpe
eyl OEOOUEVO GE UIKPY] XPOVIKT KAILOKO OO TEPIGGOTEPOVS UETEMPOLOYIKOVGS
otafuotg yioo v mepiodo 1998-2010. 'Etol, mpotyunoope n a&loAdynon vo yivet
ONUEWKE KOl OYL LE EMPAVELEG, ONAadN vo unv avayboldv e emeaveleg ta emiyela

dedopéva Kat Emetta vo, cuYkplOovV (empavelaKd) pe to dopueopikd. Avtd mov £yve
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elval omd xabe onueio va Pyet 10 AR cOYKplonG Ko avtd va ovoydel oe
emdavela (meplocotepa 6to KepdAowo 5). H apyikr avaywyn oe empdveleg 0o
ywotav pe mapeppoin Kriging (uécm tov Aoyiopkod ArcGIS), evd pe v onpetoxm
oLYKpPLON XPNOOTOMONKE 1 PEATIOTN OUEPOANTTN EKTIUNTPLO KO 1| TOPEUPOAN
Kriging ypnowomodnke udvo yio TV EMPAVEIOKT avaywyn Tov o@diuatos. H
ATOPLYN TNG EMUPAVELOKNG OVOY®YNG TOV EMYEI®V dedOUEVOV TPOTIUNONKE Kupimg
Aoyo (Kovtosoyidvvng, 1996, Chow et al, 1988, Muuikov, 1994):

e To mnbog TV onueiwv-octadumv etvatl ToAD Hikpd GYETIKA LLE TNV EKTOCT TNG
XOPOG

e FEival oyetikd avopolOpopPo KOTOVEUNUEVOL GTO YOPO (OT0 VNold TOL
Avyaiov égovpe pévo 3 otabpong)

e To avaylvpo g yodpog elvar xot’ €£0ynNv TOALGYOEG, EMTPEMOVIONG TNV
AVATTULEN TOAADV KAMUOTIKOV TOTOV KOl TPOPOVAG TOAAL KOl SLOPOPETIKA
kafeotdta (dlortec) Bpoyng.

Ewwd o tpitog Adyog eivor kot o mo onNUOvIIKOG OV OV EMUTPEMEL
YOVOPOEWNG YWPIKkEG maperPorés. OAOKANPog 0 EALadKOG ydpog, mov givor Kot M
mePLOYN MEAETNG, elvor o yepodvnoog Kot évag PeyaAog aplBuoc vnoumv (mov
@tavovv ta 2 000) mov ekteivetar and to mAdTn 34° puéypt 42° Popeto, pe TOAD £viovo
avayAv@o, €0KA oTa SVTIKG Kol TEPACTIO. OKTOYPAUUN (AVOAOYIKA pe TV €KTOON
™mc) mov @tavel ta. 15 000 km mepimov (Kovtooyidvvng kot Maudong, 2010). H
avaroyio Enpdc — Bdhacoag otnv EAAnvikn) emkpdreia etavel to 1/3 pe cuvéneio to
LEYOADTEPO LEPOG TNG YDPAG Vo yapoaktnpiletor amd Bordooio Mesoyelokd kAl
(neydro, Enpd kot Bepud karokaipia kKot Mmot, vypol yewdves, tomog CS Katd
Koppen, Kovtooyidvvng kot Maudong, 2010). Qotdoo, ota kevipikd kot fopeia TG
YDPOG, O TEPLOYES UE HEYAAO VYOUETPO O€ Acimovv KApaTIKol TOTOL OT®G aVTOS T™NG
kevipikng Evpodnng (tdmog Koppen D) 1 o kabapd opewdc (tdmog Koppen H)
(Kovtosoyidvvng kot Mapdong, 2010).

Kato and avtéc e ocuvOnkeg, n Bpoyn dtokpivetal omd ToAD HeyaAn Y®Pikn
petofAntoétra. AAAwote, n Bpoyn amd pdévn e, g EovOUEVO dNAadn, E01KE otV
HIKPY YPOVIKY KApoKo Tov emelcodiov, yopoktnpiletor oamd HEYAAN YOPIKN
uetapintotnta (Kovtooyidvvng, 1996, Koutsoyiannis and Langousis, 2011, Chow et

al, 1988, Muuikov, 1994) w¢ mpog to yapakInplotikd g (évtaon, didpkela, TOTOG,
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ypovikn e€EMEN k.a.). 1660 pHaAlov KAT® amd 10 KaOESTMS TNG LEYAANG KAILOTIKNG
TOWKIALAG (Ko 6€ TOGO UIKpN £KTOGOT) TOV OKPIVEL TN YOPOL LOC.

[T cvykekpyéva, o KHPLOG dLoWPIGUOS TNG YOPOG YIVETOL OO TNV 0POCELP
g [Tivoov, mov dtatpéyel v NrEPOTIKY YOpa ard BA mpog ta NA, og STk Kot
avatoMkn. 'Etot, ot dutikh yopa, mov Ppioketor oty ouppomievpd g Iivoov, 1
uéon etnota Ppoydmtmon sivar g tééng twv 1200 pe 1800 mm (1 kot TEPIGGOTEPO
0€ OPEWVEG TEPLOYEC) KOL OTNV OVATOAIKY], OV &ivar otnv opPpookid, yevikd dev
Eemepva ta 400 pe 500 mm, eEoupdvTag OpEWVES TEPLOYES UE UEYAAO VYOUETPO
(Kovtosoytdvvng kot EavBomoviog, 1999). O yevikdg LGOS OPOG KOTAKPNLVIGNS GTN
xopa elvar 849 mm (Muwikov, 2010, 2011), odny®dVTOG GTO GUUTEPAGO TOS Ol
«YPEH TEPLOYEG e KoTakpruvion ave tov 1500 mm katéyovv éva pukpd mToco6To
0€ OYE0T| LLE TI GUVOAIKT] EKTAOT) TNG YDPOGS.

Oocov agopd 10 BéHa TG AemTNg YPOVIKNG KAlpakag otn Ppoyn, umopel va
gxovpe mOAD GoPapég SPOPOTOMGELS BTNV EVTACT] KOL GTNV XPOVIKY €EEMEN €vOG
eME00010V € AmOoTUON HOAG Alymv yilopétpov. [Na mopdderypo, 6T0 AeKOVOTESIO
ATTIKNG M SpoptKY] ypovikn €EEMEN evOg emelcodiov HETOED OLVO GTOOUDV TOV
améyovv AMya yradpetpa Leta&d Toug (.. Prhadédlpeta kot EAAvio) sivar ovvnbeg
eoawvopevo (Mapdong kot Muikov, 2010 B). Ot petaforég pmopel va givar 1660
€VToveG o€ eMMEdO €MEIC0OI0V, TOL 1| YOPIKN AVAAVOT TWV dOPLPOPIKDOV JEFOUEVOV
0,25° x 0,25° dev Bewpeitan enopknig (Kovtooyidvvng k.a., 2010).

I'evikd 1 dlowta tov Bpoxdv oe po meployn emnpedlietar ond TOVg TOTOVG
Kapo¥ mov emkpartovv ekel (Mapdong, 1997, IMhdxa, 2006). 'Etot, otn dvtikn Ko
Bopetla xdpa TOPOTNPOVUE K CYETIKN 1GOKATAVOUN TOV Ppoy®V KATd TN SldpKeLd
TOV £TOVG, EVAD GTNV OVOTOAMKN Kol VOTIOL YOpo 1 Bpoyn TEPTEL KUPIOE TO XEWLDVO, UE
avaAoyio Vyovug Bpoyng To yelpdva pe o Kohokaipt tepinov 3/1 (Kovtsoyidvng kot
Mopdong, 2010). Qotdéc0, ot WKPN YPOVIKN KALoKo Kol ot KAMpoKo Tov
EMELGOOI0V VILAPYEL UIKPN] CLOYETION UETOED TUTT®V Kopov Kot Bpoyns (Mapdong,
1997, Mipikov, 2010). AnAadn 10 TANUULPIKS £TEIGOO10 OV delyVEL VO GUGYETILEL TOL
YOPOKTINPIOTIKA TOL HE TOV TUTO KOPOL TOV TO TPOKOAECE, OAAL KvLplwg pe
dwpkele (Mapdong, 1997) kot @uowd amd To YOPOKTNPIOTIKGE NG AEKAVNG
(Mapédong ko Muixov, 2010, Mpikov, 2010). Ewdikd omnv opiaio ypovikn kiipoko
KOl KAT® Ol Sopopés HETaED TOMWV Kopov Kot meploy®mv teivel var unoevileran

(Muwikov, 2010). 'Etor, pe v tpopepn HETOPANTOTNTO 7OV LEAPYEL, OVGKOAN
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UTOPOVUE VO, GUVOEGOVUE KATOW0 KOOECTMS 1oYVPOV PPOYONTOGEMY UE KATOLN
TEPLOYN.

Qo01660, EVIEADMG EUMEIPIKA TOPATNPOVUE TOG 1 PPoyN] KOTAVEUETOL TTLO
«OUOLOLOPPOY GTO XPOVO OTIG dVTIKEG Kot BOpeteg meployég am’ OTL OTIC AVOTOMKEG
kot votiec. 'Etot, av mapovpe ) unviaio Bpoyxdmtwon 600 teploydv, 1 piot 6T SLTIKN
EMGda kot m GAAN otV ovoToAKY], HE 1010 unviaio vyog PBpoyng Kol KAVOLUE
avdivon nuepnoiov TV, T0 To THovO eivol TG 1 avatoAlkn meployn o €xet
Myotepeg pépeg Ppoyng oArd pe peyaidtepo Hiyog N kéOe pio (Muikov, 2010). 'Etot,
1N dlota TV akpainv Ppoxontdcemv dgv deiyvel va gival EVIEADG TVYXAI0 GTO YDPO.
[T ocvykekppéva, av mdpovpe 10 pEYIoTo VYog Ppoyng oe 24 dpeg Yo mepiodo
ermavapopdc T=50 ét ya ™ dvtikr] EAAGSa givor 175 mm gvod yu ta viiold Tov
avatoAkov Atyaiov eivar emiong 175 mm. Aniadn, €xovpe 10 1610 péyoto o€ 600
nePoyES mov M pia (dvtik EAAGOa) €xer 3 pe 5 @opég peyohdtepo €TNG10 VYOG
Bpoyng (Muikov, 2010). Aniadn, omv ovatolkn kot Enpn YOPO Ol «IGYVPECH
KaTayioeg lvar o cuyvég amd 6Tl otV SLTIKY Kot BOPELD YDPA, GE GYECT TAVTA LIE
TOVG HEGOVG Opovg ¢ kéPe mepoyng (Mapdong, mpoocwmiky emnikowvovia). o
TapAdEYHo TNV ATTIKN TO OOAVTO HEYIGTO MUEPNGLO VYog Bpoyng etvar e TaENG
10V 23% o€ oyéon Le 10 PEGO £TNO10, VA otV HIelpo 10 T0606Td awTd dev Eemepvd
10 7% (Bayapioiog, 2011).

H o&oloynon 1tov 00pueoptkddv OedoUEVeV  GTNV  TTApoLCH  £pyaciol
gumepikieier 3 pépn. To 1° pépog eivar 1 kobapn clykpion TV S0PLEOPIKMY
dedopévmv pe touvg emilygovg otabpovg am’ Omov vmoAoyiloviow To CEAALOTOL
oOyKplong petaéd Tav ypovooelpdv. To 2° pépog eivar o €leyyog Tov KoTh TOGO TO
d0pLPOPIKE FEGOUEVA TPOCOUOLDOVOLV TNV KATOVOUN (EUTEPIKY]) HEYIOTOV Yo TIG
dwdpkeleg 3h, 6h, 12h, 24h ko 48h oe o mepoyn, OMAady Katd 7TOGO
TPOCOLOIMVOVTOL TO LéYLoTa G THEC. 'ETotl, Ba yivel ocVykpion TV KOTOVOU®Y TOV
TPOKVITOVY OO TOLG EMIYEIOVG GTOOLOVG LE AVTES AT TOL SOPVPOPTKE OEGOUEVL, Y10l
KaBe ypovikf diapkeia peyiotov. Téhog, oto 3° pépoc Ba yiver pa diepedvnon av ta
dedopéva Tov 3B42V6E «midvouvy auTég TIG TAGELS Kol OVOLOLOUOPPIES GTO YMPO.
Anlodn, mépa amd v cOYKPIoN He TOVg emiyelong otafots Oa eleyyBodv ot pépeg
Bpoydmtmong, ol uépe 1oxvpmdV Katotyidwv kot 0o eEetactovv ta uéytota (3h, 6h,
12h, 24h, 48h) tmg koTovépovTol 6To Ydpo.

To anoteréopata tov 1°° ko 2% uépovg kpivovton 81aitepo SNUAVTIKG KoL

ovolaoTiKd Ba Kpivouv av T SopLEOPIKE dEOUEVH EIVaL OTOOEKTA Y10 VOPOAOYIKN
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ypion. Qotdco kot omd 1o 3° pmopel va e&aydel kamowo Oetid ovunépoocpa. Ia
TOPAOELYLLOL, OTNV TEPIMTMOON KAUKNG CLOYETIONG ME TO Myl amd tow puépn 1 won 2,
unopel and 1o 3° va Pyet 011 YEVIKA TPOGOUOIDVETOL YWPIKA TO KUDESTOG TV
aKpoiov yeyovotmv, omoTe e pia omAn S10pHwon TETVYAIVOVUE T OKPOi0 OC TIUES,
KATL TOV Elvat eEPETIKA YPNGUO GTOV VOPOLOYIKO GYESUGUO EPYmV.

O1 a&oroynoelc £ywvav 0ieg oe apyeia popeng XIs (Aoyotikd @oAho excel)
Kot amd ekel VITOAOYIGTNKOV OAEC Ol TMOPAUETPOL GVUYKPIONG TOV YPOVOGEPDOV
enmiyelov dedopévov pe dopveopikd. Ovclootikd ot cvykpioelg (yio kdbe otabuo)
gywav petalld g YPOVOCEPAS T®V EMYEIOV OEOOUEVOV KOl TNG EKTIUNUEVNG
XPOVOGEPEG  dopLEOPIKMOV  dedopévev  mov  mpoékvye omd TNV TOPEUPOAN
(interpolation) tov dedouévov Tmv 4 yertovikdv (oto onpeio Tov exdotote oTodHon
m¢ EMY) onueiov tov kévvapov 0,25° x 0,25° otov omoio diotibevtor ta mpoiovia
tov 3B42. Avtd mpopavmg €yve, ywti oe kapio mepintmon Oev €tvye emiyelog
otafudc va copumintel yopwd pe onueio tov kévvaBov. H mapepfoin frov térow
wote va e€aybel n PEATIOTN OUEPOANTTY EKTIUNTPLO KOl VO EXOVUE TO KOAVTEPQ
AMOTEAEGLLOTO, CUYKPIONG LE TO LKpOTEPa opdiuata (BA edaeio 4.3) (Koutsoyiannis
et al, 2008, Tsaknias et al, 2011, Toakvidg, 2011).

21 ovvéyela tov KepaAaiov 4 Ba avorvbel deEodkd o Tpdmog maperPoAng
Kol yevikotepa mn  pebodoroyia ocvykplong kot aSloAdYNoMg TV  O0PLPOPIKMV
dedopévov 3B42V6. Ta amoteAéopata tng aloAdynong, amd tnv cOYKPLoN OTo
onueia tov otabudv me EMY, kot 0 oyoAMacudc mapovstdlovtal 6to Ke@Aioto 6.
Téhog, oto KeEAAoo 5 yivetar (o mpoomdbeln KATAPTIONG YAPTAOV, Yo OAOV TOV
EModikd ydpo, pe Zoomuo Feoypoaekng ITAnpogopiag (XTTI-GIS), pe to péyota
10etiag kot Setiag yo T1g ddpkeleg Tv 3, 6, 12, 24, 48 wpdv, TOV TPOKHTTOLYV TOGO
amod to. dopveopikd dedopéva (dtopbopéva kKot un), 660 kot omd To emiyelo Kot
QLOIKA pe T0 opaipa (peyiotwv 10gtiog Kot Setiog) mov Tpoékvye amd TV cLYKPLoN
pe to emiyew oto onueio Tov otabudv g EMY, emeaveiokd oloxkAnpouévo. H

dwdwacio oty etvar avedptntn Ko Oa meptypagel avaAvTikd 6To KEPAAo 5.
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4.2. ANAAYXH MEOOAOAOI'IAY

AoV cuAAEEape Ta dopLPOPIKE dedopéva Tov alyopiBpod 3B42V6, ta opyavdoaple
oe apyeio g popeng .hts. Kdébe apyeio eivar m ypovooepd (3mpng ypovikng
avéivonc and v 1/1/1998 uéypr 31/5/2010) evog onueiov tov kdvvapov 0,25° X
0,25° (ctov omoio datifevtar To mpoidvto 3B42) yio 6Aov tov EAadikd ympo. ITo
OLYKEKPIUEVE, 0 KAVVOPOC 0vTOC KOADTTEL ToL YE@YPaPIKG mAdtn (@) and 34,125°
uéxpt ko 42,125° Bopeto ko pAkn (A) omd 19,125° péypt 29,125° avatorko. o pio
T ye@ypoaekov mAdtovg, pe Prua 0,25° mpokdmtovy 41 @otvie Kol GLVOAKE O
Kévvapog pag owbétel 1353 parvia.

To yemypopukd TAGTN Kot uiKn, apod o kavvapog éxet xmpikf aviivon 0,25°
drbéTouv Ta dekadwkd 125, 375, 625 ko 875. Avtod yati o KavvaPog pog EeKva pe
10 deKadwo 125 (Ko oe punKog Kot o€ MAATOG) YTl TOo opyKd @atvio 6To 0moio
divetar T and 1o dopveodpo Exel yewypaeikd mhdtog -49,875° (49,875° votio) kat
unkoc -179,875° (179,875° dvtikd) (AreEomodrov, 2010). 'Etor, ue Prua 0,25°
etévoupe o€ dekadwko ,125. Qotdco, av {nmbel and to ypnon T o€ onueio
KaGvvapov pe cuvvietoypéveg yopic ta mapomdve dekodikd (my. oto 34,00° wau
19,00%), t6te n NASA Siver Tipun aAAG pe kamowa mopepfoin. Eueic 0élovtac va
AmoPVYOVHE TO GOUALO OLTNG TNG TAPEUPOANG ypnooTomcape Tov 1010 kavvapo
7oV ypnotponotel o adyopiBuog tov 3B42V6 kot Eekivd pe dexadkd ,125.

Emiong avoaeépape mmog m xpovikn avAALG TOV S0pLEOPIKAOV OEOOUEVOV
etvar o1 3 dpec. Xvvemwg, o aiyoplBupoc 3B42 diver oe kdbe ¢artvio po (péom
emeavelakn) T yo kdbe tpimpo Eekvavtag ond tig 02:00 w.p. yo kdbe pépa. H
opa ovty eivor n debving opa (UTC 1 opa Greenwich GMT) (NASA, 3B42
Algorithm, 2011) kot givar 2 dpeg mo mio®w omd ™ O1kf pog (xewepvn). Apa, yio
K6Oe pépa kar yuo kaOe @artvio divovrar 8 téc, otig 02:00, 05:00, 08:00, 11:00,
14:00, 17:00, 20:00, 23:00, opa UTC. H xdbe tiun sivor m péoN EMLPAVELOKT|
Bpoyxoémtwon v kébe @artvio, cLVAOPOIGUEVN GTO TPIWPO YO TIC TOPATAVED DPEG
(NASA, 3B42 Algorithm, 2011, Huffman and Bolvin, 2011, Huffman et al, 2007).

Onwg AéyOnke axpobiydg oto €6aplo 4.1, ta dopLPOPIKE OESOUEVE TOV
ypnoporomOnkay yio kédbe ovykpion (dnAadn yio kabe otabud g EMY) dev eivan
10, dedopéva amd kamowo onueio tov kavvapov yopikig avdivong 0,25° otov omoio
dwtifevtan ta dopvPOoPIKA dedopéva. Avtd yiati oe Kopio mepimtwon dev £Tvuye

Kdmolo onueio tov KAvvoPov va €xel akpifdg 101eg cLVTETAYUEVEG (YEOYPOPLKO
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UnKo¢ kot TAGtog) pe kdmowo otafud e EMY pe tovg omoiovg yiveton n oOykpion.
Dvokd, apov o1 TYES TV SOPLPOPIKMOV OEOOUEVMVY EIVOL 01 LEGEC ETLPOUVEINKES Y10l
patvio 0,25° x 0,25° 0o pmopovcape vo TG TEPOVUE owTovoleg Otov 0 oTabudg
Bpioketor péoa ©TO GLYKEKPWEVO @oTvio Kol vo pnv yivel kapio mopepfoin.
Qo10060, e TNV TOPEUPOA TOL KOAVOULUE UEUDVOVUE CTUAVIIKO TO COAALN, OTMC
amodeiydnke amd TIC GLYKPIGEIS TOV SOKIHAOTIKA £ytvav Kol HE TOVG 2 TPOTOUC.
YUVETMG, Y10 KAOE xpovoselpd e entysia dedopéva (pio and kdbe otabuo g EMY)
AVTIGTOLYOVGE L0 EKTIUNUEVT XPOVOGELPA SOPLPOPIKAOV OEFOUEVOV TTOV TPOEKVLTTE
oo YOPIKN TAPEUPOAT] TOV 4 YEITOVIKOV GNUEI®V TOV KAVVOPOL Y®PIKNG 0VAALGNG
0,25°. H yopiki avti mapspPory Bydler ™ PéAtiotn opepdInmin eKTipfTplo
(modified BLUE, Koutsoyiannis et al, 2008, Tsaknias et al, 2011) ywo. v omnoia Oa
yivel ekteviig avdivon 6to €04elo 4.3.

"Exovtag avtd vdym, avdroya mpocappocape kot to dedopéva g EMY amnd
T0VG 29 cuvolkd oTaBpovg (Kot amd TG 2 OpAdES) Yo T GUYKPLoT Kot TV Eaymyn
COOAUATOV. ZEeKvoOvtag pe Toug 12 mpotovg otabpovg (mpotn opdada) &ywve
oVYKPIoN G€ 2 YPOVIKEG KATIHOKES, pio pkprn mov elval ot 3 dPEg KoL o LEYAAVTEPT
nmov etvan ot 24. Ilpopavac, n cvykpion Ba umopovce va yivel Kol 6e HKpOTEPT
YPOVIKY] KApoka, €yovtag ta dedopéva s EMY oe mevidienta, wotd60 apov 1
AeMTOTEPN YPOVIKN] KAMUOKO TOV O0pPLPOPIK®OV dedouévav givor ot 3 mpeg, Ha
amatteito emuepiopdc (disaggregation) pe ypnon KAmowov pHoviEAOv, GOTE Vv
JTNPOVVTOL TO, GTATICTIKO YOPUKTNPIOTIKG Kol 1010TNTEG TG YPpOovooepds. Tétow
HOVTEAD €£Y0VV CLVIOMG GTOYACTIKO YOPOKTNPA KOl LTAPYOLV GE PEYOAN TOWKIAiL
o PPproypagia (Koutsoyiannis, 2003). IMopdio avtd m ypnon &vog TETO0V
povtélov kpidnke mwg Eepedyel amd to dplo TG TOPOVCAS EPYUCING KOl EMUTAEOV
eumeptEyel odApa (€€ ov kol HOVTELD), TTPAYUO TOL OEANGOLE VO ATOPVYOVLLE.
Yuvenmg, TpoTundnke va yiver cuvdBpoion ota emiysio dedopéva g EMY, mov
elval oAV amAovotepn Kol Ywpic afefardTnrTeg Kot GOAALaTO,

"Etot dowmdv, apov Enydn and ta éviura twv Bpoyxoypdemv 1 Bpoxdntwon e
oplaio kKApoka yo tig 10 pépeg pe to peyadvtepo, cOLPOVa e Ta emiyela dedopéva,
VYoc Ppoyne, Yo kKabe étog kot otaduod, Kavape cuvabpoton (aggregation) oe 3mpa
OTIG CLYKEKPUEVES DPEG TTOV divovrtarl o dopvpopikd dedopéva (02:00, 05:00 ...).
[Tpogavmg ta dedouéva e EMY cuvaBpoiloviav otig dpeg avtég mpocbitovtag 2
®peg akopa, mov givar n dapopd UTC kot tng tomikng dpog EAAGSOC (yeiuepvn).
Apa, ot cuvabpoicelg ota eniysin dedopéva Eywvov otig 04:00, 07:00, 10:00, 13:00,
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16:00, 19:00, 22:00 ko 01:00 ¢ emopévng pépac. IToArég amd 11g 10 avtéc nuépeg
v £T0G NTOV O1UOOYIKEG.

Ta € and ta onoio e&nybnoav ot 10 mo PBpoyxepés nuépeg yia kabe otabud
Nrav voporoyikad (1/10 péxpr 30/9) Eexkvavtog omd 1o 1998-99 péypt to 2008-09.
Av16 dev €ytve 010 6Tafuo Tatoiov 6Tov AOY® EAAEYNG oToLEi®V EAEYYONKE LOVO N
(voporoykn) mevtaetia amd 2004-05 péypt 2009-10. Omov vanpyoav kevd (.. Kamolo
Tpimpo) glte amd Tov dopveodpo eite amd Ta emiyela dedopéva, tote TO {EVYAPL OWVTO
amoppUTTOTOY.

Extog amd v ypovikn xAipoka tov 3 opdv, cOykplon €ywve Kot oTn
peyoAvtepn KAipoka tov 24 opov. Edd n obykpion éywve 6e OA0 1O PNKOG NG
YPOVOGEPAG GUVEXOUEVA, QPO TANKTPOAOYNGAUE OAEC TIC MUEPES YO TO O1AGTNLO
1/1/1998 pe 30/4/2010 yio k60e otabud and toug 12 g mpdg opddos. AAA®oTE YU
avtd 10 Adyo €ytve Ko auti| M GVYKPLoT, KaOdg Kpibnke mmg dev emopkovoe M
GUYKPLON TOV TPLOPOV, POV kel OV glyape OAN TN XPOVOGEPE GUVEXOUEVT], OALG
elyape emAEEEL KOO 1IoYLPA EMEIGOIA ava £T0G. [Tapoia avtd 660 avaidmioT Kot
av Qaivetol ot 1 CLYKPLoT, Giyovpa HIToPEl Vo dMGEL Lia YEVIKOTEPT EKOVA Y10, TO
1660 a&lomota gival To. SopvPOoPKA dedopéva Tov aryopifuov 3B42V6 oty pukpn
KAMpoka tov engicodiov. Ltig d00 GLYKPIGELS, Ol EKTIUNTPLEG Hmopovoav va, eivor
SLUPOPETIKEG (SLUPOPETIKES TIUES TAPAUETPMOV), WGTOGO TPOTIUNCAUE VO KPATGOVLE
OLYKEKPIUEVES TIUEG TOPOUETPOV Yo KAOE oTafud kot vo unv aArdlovv avdioyao v
xpovikt| kAipoaka (Kovtooyugvvng, mpocomikn enkowvmvia) (PAéne eddopto 4.3). Ko
oTN GVYKPLoT TV 240pav, av VINPYE Lo LEPA (N TEPIEGOHTEPES SLUDOYIKES) LLE KEVN
Tiun elte amd Tov 00pLPOPO eite amd Ta emiyeln OedopEva, TOTE TO AVTIGTOLYO
Cevydpro oV amoppintovtay.

Ot tipég Bpoydmtmong yio kabe pépa e€nybnoav yio to pev emiyelo dedopuéva
KOl TOVG GTaOHOVG TG TPATNG opddag, and ta Ppoyductpo (kdbe pépa otig 24:00
TomiK dpa. EAALGS0G) Kot Yo Tar SOpuQOPIKE amd TiG XPOVOGEPES TV TPLOP®V TV 4
YEITOVIKOV onueimv tov kavvafov (grid points) pe nuepnotla cuvdbpotion kabe pépa
o115 22:00 (yuwo va undevicovpe kot T0 AU and TV OmOKAIGN TG TOTIKNG MPOG
pe m UTC). H ouvvdBpolon é£ywve aqueca pe 10 AOYIGHIKO  «YIPOYVAOUWOVY

(http://hydrognomon.org/). Agov &ywve n cuvabpoion tov ypovocelpov tov 4 grid

points, KotomY VITOAOYIOTNKE UE TOPEUPOAT 1 EKTIUNUEVT YPOVOGELPH TV 240P®V,

070 onpueio Tov oTadpoD LE TNV omoia £YVE 1) GUYKPLOT).
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Oocov apopd v devtepmn opdda otabumv (17 ctobupol) €dd ta TPAyUHOTHL
elval moAd mo otpwtd. To dedopéva TV otabudv avtodv elval 12mpng YpPovikng
avdAvong, omdte Ta SopLEOPIKA dedopéva cuvabpoiotnkav omd 3wpa o€ 12wpa, 6TIg
06:00 kot 18:00 yio xéOe pépa (dpa UTC) omog Nrav ta dedopéve otovg 19
otafuotg g EMY. Edd n ovykpion €ywve 6e OAO TO UAKOC NG YPOVOGEPAS (amd
1/1998 péxpr 31/5/2010) ocvveyduevo a@ov elyape OAn  ypovocelpd Tov Kdabe
oTafpov oe niektpovikn popon. Kot €00, av vaipye EAAetyn o€ KAmowo T omd v
EMiyEDL YPOVOGELPA TOV GTAOHOV 1 TNV dOPLPOPIKY| (EKTIUNWEVN) TOTE TO (EVydpt
TILAOV amOPPITTOTAV KOl OEV GUUUETELXE 0TI CVYKPLON.

"Etot howdv, Egkivavtag pe 1o 1° uépog a&loldynong kot avake@olaidvovTag,
v K60e otafuod amd Tovg 12 g TpdTng opddag, yve por cvuykpion 3opwv, otig 10
o Ppoxepés péPeg avd LOPOAOYIKO £TOC KOl pio oVYKplon 240pwv ce OAN
dekaetion 1998-99 pe 2008-09 cvveydpeva. Xtovg 17 otabpovg g dedTepng Opadog
&ywve (o ovykplon 12mpng kiipokag cuveyopeva and 1/1/1998 péypr 31/5/2010. I'a
KGO otabud éywe Ceyoprot| moapepPorn (emAoyn Sapopetikdv Poapav, PAEme
€000 4.3) kol mpog aloAdyNon TV S0PLEOPIKAOV OEOOUEVMOV VITOAOYIGTNKAV Ol
e&ng otatiotikoi dgikteg (Moriasi et al, 2007): to cuoTpaTKO GEAANN TOV delypaTog
eni tog exkatd (PBIAS), mov tavtiletonl kot pe to opdipa (pepoinyio) tov pécwv
Opwv, 10 péco amdAvto ocpaipa (MAE), n tetpayovikn pia Tov HEGOV TETPOY®VIKOD
opdiuatos (RMSE), o cvvtedeotc (etepo)ovoyétiong (R), kot 0 ouvieheotnc
anodotikotnrag (Eff) mov tavtiCeton pe to ovvredeot) Nash-Sutcliffe (NSE) (Moriasi
et al, 2007), ot tHnotl TV omoimV QaivovTal OUECHE TOPUKATO.

n n
D Si—> Gi
e PBIAS (%)= = anc;-_l %100
|

i=1

1 & )
e MAE (mm)= HXZ|SI_GI|
i=1

Si—Gil’

e RMSE (mm)= n
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iZl:((Si —Sm)x(Gi—Gm))

> (Si-Sm)’ x;(ei ~Gm)’

i=1

e R=

" (Si—Gi)’
o Eff=1-—7

iZ_ll(Gi—Gm)2

270 TOPOTAV® TVTOAOYLO YpNoLpomombnke o mo S10dedouévoc GVUPOAMGLOG
TOV YPNCLOTOLEITAL GE aVTIoTOLYES LEAETEG AEIOTOINGNG SOPLPOPIKADV dEDOUEVMV GE
oxéom pe entyela.

"Etotl Aowrdv, dmov:

Si o1 Tyéc TV ypovosspdv Tmv Sopugopikdy mpoidvtov (Satellite data)

Gl ot Tipég Tov ypovoselpdv Tmv eniysiov dedopévav (Ground data)

N to mANBo¢ TV (evydv, ONANST TOV KOWVOV TILOV TV 600 YPOVOCELP®V

n
Sm (mm) = HX ZSi , 0 LEGOGC OPOG TNG YPOVOGEPAS TV dOPLPOPIKDOV
i=1

TPOIOVIMOV
n

Gm (mm) = HXZGl, 0 HEGOG OPOC TNG YPOVOCEIPAS TMV EMLYEIMV
i=1

dedopévav

To ovomuotikd oedlpo Tov  deiypoatoc emi torg ekatd  (PBIAS)
YPNOWOTOIEITOL Y10 TV EKTIUNOT] TOV GLGTNUATIKOD GOAAATOG OV dideTan omd Ta
dopveopikd mpoidvta. To péso andivto cpdipo MAE petpdetl to péco péyebog tov
oQAAUATOC, EVD N TETPpAYOVIKY pilo OV pécov teTpaywvikoy opdiuatos (RMSE)
dtver emiong 1o péco péyebog TOL CEAAUATOC OAAL LE EUQOOOT OTO HEYOADTEPQ
opdipata  (Kovtooyuavvng, 1996). Téhog, o ovvieheomg ovoyétiong (R)
YpPNoomoleitol yio v depevvnon vapéng cuoyETiong HETA) TV YPOVOCELPDV

Kat 0 ocvvtedeotc omodotikotntog (Eff) ovocwotikd afloloyei v extunuévn
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xpovooelpd. oe oygon pe v mopotnpnuévn (Moriasi et al, 2007, Maudong kot
Mupixov, 2010 (B)).

InueldveTon €miong mTOG Yoo KAOE YPOVOGEPA LTOAOYIGTNKE KOL 1) TLTIKN
amoOKAloT Kot og kdBe chykpion mov Eywve, o MAE kot to RMSE dwoipébnkay pe tnv
TUTTIKY] oOKAMOoN NG eniyelag ypovooelpds STDEV s kol moAlamhacidotnkay pe 100
v va Byovv o¢ mocootd %. Atapavtag to MAE pe v STDEVg mocotikonoeiton
KOADTEPO TO HECO OMOAVTO COAALO GE GYECT] LE TNV TUTIKY OTOKAION TNG EMiyElos-
TopaTNPNUEVNG  xpovocelpds. Amod 1t dwipeon RSME/STDEVg mpokbdmter o
ovvtedeotng RSR (Moriasi et al, 2007) mov ovclooTIKG TOGOTIKOTOEL TO MEGO
TETPOYOVIKO GOAALA Kol gfvorl TOAD Kovdg Ogikng a&tomotiog.

EmnpocHétoc, o kdbe mepintwon, apod vroroyiomkay ot pécotl Gpot Kat ot
TUTIKEG OMOKAIGELG KO Y10 TIG 2 XPOVOCELPES (EMIYEIO-TAPOTNPTLLEVT] KO SOPVOOPIKT-
ekTunuévn) vroloyiomkov kot ot dapopés (BIAS) péowv Opmv Kol TumIKGOV
OMOKAICE®V G TOCOCGTO €Ml TOS €KATO TMV OVTIOTOY®OV TIUAV TOV ENLyEi®V
YPOVOGEPDV.

H oa&oldynon tov dopvgopikmdv dcdopévov €ywve oe kdbe oldykpion
YPOVOGEPOV €EETALOVTOG TO GLUVTIEAESTN Guoyétiong R kot tov cvvtedeot] NSE,
dnAadn v amodotikotnta Eff. O cvviedeotc R maipvet tipég oto ddotnua [-1 , 1]
Kol SIVEL Lol TPATY EWKOVOL Y10, T GLGYETIOT) TOV VITAPYEL LETOED TMV 2 YPOVOCELPDV.
Qot1660, dev glvol Kot TOAD aVIUTPOGSMOTEVTIKOS KOOMS Umopel vor TETHYOVUE TOAD
VYN0 cuvtereotéc R (kovtd oto 1) adAd mapdAinia va Exovpe Kot TOAD peydlo
MAE (Mapdong kot Mipixov, 2010 (B), Moriasi et al, 2007).

O ovvtedeot|g NSE amd v GAAn givol évag GUVTEAEGTG TOL TOUPVEL TIUEG
ot0 ddotnua (-0 , 1]. Otav n T Tov NSE sivol pukpdtepn tov undevog tote
eEKTTPLE pog dev eivor koA Kot glvanl vmode€otepn TOL OmAOD HEGOL OPOL
(Mapdong ko Mipikov, 2010 (B)). [popavadg 6tav givor Betikdg 1 exTiuTplo etvon
KoAOTEPN amO TO PHECO 0po Ko 1 PEATIOT exTymTpia ivan yioo NSE ico pe 1. Qotéc0o
Kol €00 umopel va €xovpe mpoPAnuarta. Edikd oe ypovoocepég akpainv encicodimv,
OmWG otV Tapovoa PEAETN, umopel var €xovpe TOAAEG UNOEVIKES TIUES Kot Adyeg
dpopes Tov UNdevoc. ‘Etotl, av M ekTiunuévn ¥povocelpd cupmécel LOVO GOTIG
UNoevikég TéG pmopet va Pyel Betikdg ocvvieheotc NSE, evd o okomdg eivon va
TPOGOUOIDGOVUE TIC aKpaieg, un undevikég Tipés. ' autd eiodyope Ko poy GAAn
nopaueTpo ovopalopevn cvvaptnon oedoiuatog (Er) g omoiag o tomog @aivetan

apéonc mapakdto (Tsaknias et al, 2011, Toaxvidg, 2011).
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Er (mm?)=e® + q.(e” + &5°)
Omnov:

n

2

i=1

Si —Gil’

€, eivor 10 péow TETPpay®VIKO GQAALa OnAadn € = MSE = N

€m , etvat to oediua (BIAS) 6tovg pécovg 6povg tmv 2 xpovooelpdv
€, etvar o oeaipo (BIAS) otig TumtikéC 0moKAGELS TV 2 XPOVOGEIPDV

g, eivon évag cvvteheotng Papovg (edod = 1000)

[Tpopavdg, N cVVAPTNON GPAALOTOS LTEPTEPEL EVOVTL TNG ATOSOTIKOTNTAG
kaBag divovtag Eva vynio Papog  KAvVovpe TO CTUAVTIKO TO GOPAALN TOV LEGOV
OpoL KOl TNG TLTIKNG OMOKAIGNG GLYKPITIKE LE TO HEGO TETPOUYMOVIKO GCOAAUCL,
amoPEHYOVTOG £TG1 TOV OKOTELO TTOL TPOKVTTEL YpNoipomolmvtag povo v EFff yua
YPOVOGELPEG AKPOI®V TILOV.

Emiong, sivar Aoykd va punv «oouPadilovv» 1 cuvapnon cOAAUATOS Kot M
arodotikdtnta. ‘Eto1, o¢ kébe mepintmon kou ka0e oTabpd N EKTUNTPLOL LITOPOVGE VL
Byet pe 2 1pomOVS. AvapépONKE TO TPV TG 1 EKTIUNUEVT YPOVOCELPH VITOAOYIGTIKE
amd YOPIKN TapeUPoA] TV yelTovikav onueiov tov kavvapov. H dwadwacio frav
tétow dote va Pyel n PéATio extiuntpa. H BéAtiomn Aowmdv ektuntplor apyikd
npocdlopioTnke pe 2 tpomovg: (o) peylotomoldvtog thy amodotikdtnta EFff xar (B)
EAOYIGTOTOIDMVTAG TNV GLVAPTNON GEAALOTOC. Q6TOGO, EMEWY TOpATNPNONKE TMG
KOl OTIG 2 TEPUTTACELS Ol KATOVOUES LEYIOTOV HETAED TOV EMYEI®V POVOGEPDOV Kot
TOV  JOPLEOPIKMOV OV  CLVEREPTOV O0VUTE OTO €AQYIOTO, OMOPOUCICTNKE 1
BeAtiotomoinon va yivel pe PAcel TIC KATAVOUES, £T61 OOTE Vo glval 0G0 Mo KOvTd
yivetal, mov GAA®OTE eivor Kou 0 KOPLOG OKOMOG 1TNG MOPOVCOS E€PYNCIOg
(Kovtooyidvvng, tpocwmikn entkovavia). To mOco Kovtd eivor o1 KATAVOUES PAVNKE
pue mv ewoyoyn tov MSE (uéoov tetpaymvikod oQOAUATOC) HEYIOTOV KOl M
BeAtiotomoinon teAkd £ytve pe otdyo Vv elaytotonoinon tov. [lepiocodtepa Yo Tov
TpOTO TapEUPOANG KoL TOV TPpOTO PerTioTonoinong Ba avapepBodv oto £ddpro 4.3.

[poywpmdviac oto 2° pépog afoldynone, £dd e&etdotnke kotd mOG0 TO
J0pLPOPIKE OESOUEVE TTPOGOUOIOVOVY TNV KOTOVOUN UEYIOTOV OEKOETIOG Yo TIG
dwapketeg 3, 6, 12, 24, 48 wpec. Tlpopavdg n Katavop] ovtn lvar 1 eUmEPIKN

KOTOVOUT 0poV TO (KPS TAND0G TV ETMOV TOV YPOVOCEPOV O OEV EMITPEMEL TV
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TPOGOPUOYT Kamolag padnuotikng katovoung (Kovtcoyiavvng, 1996). H eumeipikn
Katovoun mpokvmtel anmAd PBpiokovtag Tig 10 péyioteg Tipés. Av tic PdAovpe oe
eBivovoa celpd tOTE TO TPOTO €ivol TO UEYIGTO TNG OEKOETIOG KO 1 TOAVOTNTO
vrépPaong g kdOe Tyung ivon (a/a)/(n+1), 6mov a/a 0 avE®V aptdudg g TG ot
eBivovca cepd kot N 10 wANBog Tov peyiotwv twov (Kovtocoyidvvng, 1996,
Muuikov, 1994).

Ot 10 péyroteg Tipég (Yo kabe diapketa) vroroyiomray pe 2 tpoémove. O €vag
Kot o S1aded0pEVOC NTOV 0 VITOAOYICUOG TOV peYioTov Yo kébe €tog. O dAlog Tav
n ebpeon tov 10 peyiotov tipov yevikd peca ota 10 €1n. Pvokd or THEG avTég
TPEMEL VO AVIIKOVV GE OLOLPOPETIKA £MEGOALA, ONAOT| va pecorafel peta&h tovg Eva
YPOVIKO SLAoTNUO. TOLAAYIeTOV NG TAéNS Tov 24 wpov (Kovtsoyidvvng, 1996). O
de0TEPOG TPOTOC LIEPTEPEL EVAVTL TOV TPMOTOL KOOMG AapPdavovioc v’ Oy v
vdporoyikn eppovy (Koutsoyiannis, 2005, 2010) mov vpictatol 68 OAES TIC YPOVIKEG
KAMpokes éva 1oyvpo enelcodo givarl mBoavotepo va copPel ) ypovid mov cvpPaivet
Kot évo GAAo (thom opodomoinong akpoiov yeyovotwv, Koutsoyiannis, 2010,
Koutsoyiannis and Langousis, 2011). Qotd6c0, 0 TPpOTOC TPOTOG E£ivarl gVPEMG
JtodedopéVog Kot YU avTd €PapPUOlETOL OTNV TOPOVCH €PYAcio Kol EMTALOV Ot
SPOPES TOV TPOEKLYAY Old TOLG 2 TPOTOVS Elval IKPES KOl GTOVG TEPIGGATEPOVS
otafuotg apeAntées. H dwdwacio avtn éywve yuo Ka0e odpkela peyiotov (3, 6, 12,
24, 48 0pdv) Kot Yo TIG 2 XPOVOCELPES (TOPATPNUEV-EKTIUNUEVT) Yo KAOE oTafud.
‘Etor, yuwo «éBe otabud oamd v mpdtn opddo mpoékvyav 10 Saypdupota
KOTOVOU®V, ONAadn 2 dwaypdupata (éva yio kdOe tpdmo) yia kdbe didpkela pLeyictov.
IMa tovg otabpovg T1g devtepng opadag an’ dmov pmopovv va e€ayxBodv péyota 12,
24 won 48 wpov mpoékvyav 6 dwayphupoto oOnAadn 2 daypaupate (éva yuo Kaoe
TpOTO) Yo KéOe dibpkela peyioTov 6To KabEva amd To omoio SElYVETAL 1] KOTOVOUY|
TOV EMYEIOV KO SOPVPOPIKDOV dEFOUEVMV.

Ao T0VG 6TaOOVG TPDTNG opddac, To pEyota 3, 6, 12 opav eEnybnoav and
115 10 Bpoyepdtepec nuépec avd £tog ko otafud (PAéne kor £6a@p103.3). Ot wproieg
TIWEG oL elyape apywd cuvabpoiocmkay o 3mpa, 6wpa Kot 12mpa kot £To1 Bynkov
to puéyota. H mbavomra va «ybdoovpe» Kdmolo péyioto eivar moAd pkpn Kabdg n
HiKpoTEPT Oldpkela eival 1o tpiwpo (Kovtsoyidvvng, mpocomiky emikowvovia). Ta
HEYIOTO MUEPNOLOL PUOTIKA, YIOL TOVS GTOOUOVG TNG TPMOTNG OUAOAG, VTOAOYIGTIKOV
amod OAOKANPT TN YPOVOCEPA NUEPNCI®V 1 omoio, TANKTPOAOYHONKE OAOKANPN Od
Ta EvTuma Bpoyoypdowv (LeTproels Bpoyouetpmv) yuo ta £t 1998-99 uéypr 2008-09.
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[Ipogpavmg, ta péyiota 48wpa mposkvyoav and cuvdbpolon TG YPOVOGEPAS T®V
24wpwv. Edwd v to otabud Tatoiov, n mepiodog oty omoio. vroAoyionkay ta
péyota nrov 2004-05 péypr 2009-10, y avtd kot vroAoyioTnKov UHEYIGTO
nevtaetiag. Opoa kot yio toug otafuodc g devTepng ouddag, To HEYIGTO TTOV
vroAoyiotnkay yw Tov kaféva ntav 12, 24, 48 opov kol Bynkav on’ gvbelag amd
OAOKAN PN TN Ypovocelpd 12mpmv mov elyape pe avtiotorec cuvabpoicelg oe 24 Kot
48 mpec.

Mo ta Sopveopikd dedopéva OAo Ta HEYIGTO TPOEKLYAV OO TNV EKTIUNUEVN
gviaia ypovocepd YPOVIKNG KALoKaG 3 wpdv Kat amd TG 3 dpeg peTofrikape oTic 6,
12 k.0.x pe moAlamAég cvvabpoicels (m.y. and 3 tpimpa eEnynocav 2 e&dwpa pe 2
ocvvafpoicelg and TG omoieg N TpdTN ABpolcE Ta 2 TPMOTO TPiWPO Kot 1) devTEPT TOL 2
televtaia), ®ote vo pn xobel Kavéva péyioto. Q¢ kotavoun yw kabe obprel
peyiotov AdPape v dvcopevéotepn (@G TPOg TO PEYIGTO OEKOETIOG) OO AVTEG OV
TPOEKLY OV ATO TIG TOAAATAEG GLVOOPOIGELS. ZNUEIDVETOL TOG £M, 1 VIOPEN KEVOV
omv (ektyunuévn) ypovocelpd Oev odnynoe o€ kapio omdéppyn TG omd
ocvvdéBpoion kabmg dexdpevol O To KEVE TPOEKLY OV OVGUEVESTEPES (LEYOAVTEPEC)
Tipé peyiotov. TELOG, 1 kTN EVN YPOVOGELPE TPLOP®V (Y10 TOVG GTAOLOVS TPMOTNG
OUAd0G) TPOEKLYE UE TIC 101EG TIUES TOPAUETP®V TOPEUPOANG OV TPOEKLYE M
EKTIUNTPIOL TOV MUEPNCI®V d0pLEOPIKAOV TUdV Ppoyxdntwons (Kovtsoyidvvng,
TPOCMTIKY EMKOVOVia, PAETE £dGp10 4.3).

Otavovtag 610 3° pépog  aEOAOYNoNC TOV  SOPLEOPIKMYV  TPOIOVIMV
Bpoyomtwong £d® £ywvav KATOEG EVEPYELES, TPOPAVMOG Kot £0® Yo KABe otabuod,
wote va oamotmlel amAd av akoAovBeital 1 dlaita TOV 1GYLVPOV PPOYOTTAOGE®V.
Ymv obykpion tov 3 opodv (otabuol TpdTg OUAdNS), KOl OTIS 2 YPOVOGELPES
petpnOnkay moca Tpiwpa £xovv Un UNdEVIKN TN, TOcA TAV® amd 5 MM, TOGa TUvE
a6 10 mm k.0.x. uéypt v T Tv 35 mm (rtov Bempeiton apkeTd 16YLPO ENEGOII0
vy 3 dpeg dapkewn), pe Pruoe S mm kot ywve ovykpiorn. Opota, ot GOYKPION TOV
nuepnoiov (otabpoil TpdING opnddas) peTtpndnke kol otic 2 Ypovocepés o apliuog
TOV NUEPDOV HE UN UNdeVIKO NuePNotlo KOs PPoyns, o aptBrdc TV NUEPDOV e VYOG
néveo and 15 mm péypt kot méve and 80 mm (moAd 1oyvpd emeicddo, Mapdong,
1997) pe Ppa 10 mm. X cvykpion 12 opodv (otabpoi devtepng opdoag) petpnonke
KOl OTIG 2 YPOVOCEPES (Emiyela-ekTIUMUEVN) 0 aplOUOC TV 120pwv He pun UNdeVIKO
NuUePNGo VYog Ppoyns, o apBpds avtdv pe Hyog mhve amd 10 mm péypt Kot mévo

a6 70 mm pe fpa 10 mm. Emmdéov, yio kaBe cvykpion kot otabpd cuykpidnke to
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OAMKO VYOG BPoyNg NG EMLYELNG YPOVOGELPAC LE TNV dOPLEOPIKN-eKTIUMUEVN. TEAOG,
EYVE Ol TTOLOTIKY] GUYKPIOT TOV UEYIOTOV WHE TOVS ETNGLOVS HEGOVS OPOVS, OTMG
TPOEKLYAY avTol amd TV cvvdbpoion tov aAydpiBpov 3B42V6E (AreEomovrov,
2010). Ot etfotot pécot 6pot (mapatnpnuévol) TV entyeimv otafudv mhpbnkav and
mv AieEomovlov (AreEomoviov, 2010) yio tnv mtepiodo 1998-2010, aliidg and v
enionun orocerida g EMY, (EMY, KApoatoroyia, 2011) yia mepiodo tovAdyiotov

30 etdv N and tovg Kovtooyudvvn kot dArot (Kovtooyidvvng k.a., 2008).

43. IIEPITPADPH MEOOAOY TIAPEMBOAHY

Onog avapépope Kot 6To. TPOTNYOOUEVE €0AMLO TOV KEPAAOIOV, TO LETEMPOAOYIKA
OEdOUEVO TTOPEYOLY EMPAVELNKT TANpoYopia Ppoyxdntwong kot datibevtar og Eva
kavvapo (grid), avélvong 0,25° x 0,25° divovtag pio xpovooelpd Ppoxdmtmong ot
Kabe onpeio (point) tov kavvaPov. Qotdc0, KavEVe GNUEIO OEV TUXOIVEL VO, GOUTITTEL
YOPIKA, dINAad vo €xel TIC 1018 GLVTETAYUEVEG, UE KATOO €miyEl0 oTabUd MOTE Vo
yiver dueca n ovykpion TV 2 ypovooelpdv. To mpoPAnua avtd vrepkepdotnke
KAVOVTOG YOPIKN TOPEUPOAN TV dopueopik®dv dedopévav £tol dote vo Ppebel n
(exTyunpévn) ypovocelpd oto onpeio Tov 6taduov.

BéBawo, 0nwc mpoavapépape oto €0dpo 4.2, n ektuntpa o pwopovoce vo
tavtiletan pe pio amd 116 4 YPOVOGEIPES TV YEITOVIK®OV SNUEI®V TOV KAvvaBov apov
ol Tég mov divovton oe KaBe onueio tov kavvoaBov (grid point) eivor ot péoeg
empavelokés avtiotoyov eatviov 0,25° x 0,25°. 'Etol av o otabudg tg EMY
Bpioketar £vidg TOV CLYKEKPEVOL Qoatviov B pumopovcape vo Bemprcovpe mmg N
TIUN TOL S0PLPOPOL GTO GNUEiD TOL 6TAOUOD avTIGTOKEL GTNV TN IOV diveTal GTO
onueio tov kavvaPov (grid point) yu to cuykekpyévo owtd @artvio. Dvokd, oty
TopeRPoAN TOV akOoAOVONONKE SOKIUACTNKE KOl VTN 1] TEPIMTMOON KOt EAEYYONKE v
éva onueio tov kdvvaPov amd pdévo tov Tpoceyyilel KaAbTEp TO MLyl OEOOUEVAL
v ke otabud e EMY. Qo1060, 6T GUVIPITTIKY TAEIOYN QIO TOV TEPUTTOCEWDV 1
exTyTplo omd mopepPorr, petald tov 4 yertovik®dv onueiov Tov kdvvapov £dmoe
TOAD KOADTEPA AMOTEAEGLOTAL.

H pébodog t¢ mapepPoAing mov axorovOnbnke eivor 1 pébodog mov
vroloyilel ypoppukd T PéAtiorn auepdAnmIn ektunTpo i odlwg BLUE (Best
Linear Unbiased Estimator). Zoppova pe oot ™ pébodo, Aapfdavovue Tig Tinég amod

Ta 4 yerrovikad onpeio Tov kdvvapov (mov opilovv Kot To @atvio oto omoio PpiokeTon
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0 otafuoc 1N yevikotepa TO onueio yw To omoio Béhovue va Pydiovpe v
extiunTpa). To avticTolyo oynue. 6TO 0TTO10 PUIVETOL O TOPATAVE UNYOVICUOG Elval
10 oynua 4.1 mov givar suykekpéva yia 1o otafud tov Ayyidhov. To BLUE kaBdg
etvatl YpoUKOG UNYOVIGHOG VITOAOYILEL TNV eKTUNTPLO. amAd ®G TO GBpoloua TV
TGOV TV 4 yertovikov onueiov kabéva moAlomlaclacpévo pe €va Bapog, To
GOpoiopa Tov omoimv kavel 1, odpuva. pe To mapoakdtom tvroloylo (Koutsoyiannis et

al, 2008, Koutsoyiannis, 2004).
4
Si= > WjxSji
j=1

Omnov:
Si, n exTiMpévn YPOVOGEIPE LOG
Sji, o1 ypovocelpég ota 4 yertoviké onueio Tov KavvaBov

W] , ta Bapn yia k6O xpovooepd tov 4 yertovik®dv onpeiov Tov Kovvapfov

4
Ioyber puowcd ko emPBaiieTo: Z Wj=1
j=1

To amko avtd ypapukod poviédo (BLUE) eivor katdAAnio yio xpovocelpég
HEYAANG ypOoVIKNG KApokoS (Unvioio Kot TOvVe) Kol YPNOLUOTOIEITOL EVPEMS Yo
KApatohoyikovg okomote (Koutsoyiannis et al, 2008, Anagnostopoulos et al, 2010).
Qo61660, OMOTLYYAVEL VO, TPOGOUOIDCEL YPOVOGEIPES LIKPNG YPOVIKNG KAILOKOG
KoOMG pewdVEL KOTA TOAD TIG akpoieg Tég kavovtag eEopdivven (smoothing)
(Tsaknias et al, 2011, Toakvidg, 2011).

Eneon omv mapovca epyacio BEAovpe M eKTIUNTPIO HOG VO TPOGOLOLDVEL
axpaieg Tipég oev ypnopomomdnke to anAid, ypouutkd BLUE ol o yevikevpévn
popoer, tov (modified BLUE) otnv omoia Aapfdver yopo &vag pn yPOUUKOS
HETOOYNUOTIONOG. Me TV TpOomoToinon-yEVIKELOT VT N EKTIUNTPLE Lo TTOV TOAD
KOAVTEPT ATt TO OTAD, YPOLUUKO HOVTELO Kol LOAMGTO avTO EAEYXONKE GE GAOVG TOVG
otafuovs. Avtd eivon Aoywo kabBmg to amdd BLUE elvol pa vromepintwon tov

yevikevpévou petaoynuatiopov (Koutsoyiannis, 2004, Tsaknias et al, 2011).
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H yeviceopévn avt) popen g mapeppfornc BLUE ¢aivetor oto mapakdtom
tomoloyto (Tsaknias et al, 2011, Toakvidg, 2011). Ot svpPoricpoi £xovv dratnpndel
o101 pe awtovg tov amhov BLUE.

Apyikd, Kabepio ypovocelpd amd TG 4 TV YEITOVIKOV GTUEI®V TOL KAvVAou

petooynuotiCeTon pun ypoppKd pe Tov okOAov00 LETOAGYNUATIOUO:
Sji = (a+Yji)°

Omov, Y]ji n opyt| xpovocelpd og kémolo and ta 4 onueio Tov Kavvafov |
kot SJi n un ypoppikd petacymuotiopévn. Ta € kou @ sivon pun apyntikoi aptOpoi.

Ao €dd kot mEpa ypnoiponoteitoar to 010 ypapupukd poviédo (GBpotom pe

Bapn) pe to amAd BLUE Yo tov vmoroyiopd g eKTiunTplog:

4
= > wj x Sji
j=1

Opoto ko €8 1oyvel g T0 GOpotoua oV Papdv W) 1covtar pe 1.
Yvvovalovtog TG Tmopamdve €EIGMCES TPOKVATEL 1 TANPNG £KPPACT  TOV

YEVIKELEVOL HOVTEAOL TToL ypnoytonotovpe (Tsaknias et al, 2011, Toakvidg, 2011):

lc
(ZW} (a+Yji) ] —a

To poviého avtd éxel cuvolkd €€ mapapétpovs, to 4 Bdpn, To € Kot o a.
2V TPAyHOTIKOTNTO OU®G Ol Topduetpol givor mévte (ave&aptnteg) a@od to €va
Bapog etvar eEapTnUéEVN TOPAUETPOS KOt 1G0VTOL LE TN O10popd TOL 0fpoiGHATOS TV
GAA@V TPV amd T povdda. [Ipogavamg, yuo € ico pe 1 ko a ico pe 0 pog tpoxvmTel
10 anmhd ypoppikd poviého BLUE. To € mov eivon exBétng, avapévetor Beticd Kot
vevikog pikpotepo tov 1 (Kovtooyidvvng, mpocwomiky emikowvavia), Tpdylo mTov

TPOEKLYE KOl OO TOLG VITOAOYICUOVE GTNV GUVIPUTTIKY TAEOYNPi0 TOV GTOOUDV.
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Yypa 4.1. Xp1jon 6TOV TEGGAPOV YELTOVIKOV 6N uei®v Tov Kavvepov (grid
points) Yo va yiver n yopuki wopepfoi] TV d0pvQoptk®OV d£d0uiveOv 610
onueio Tov ML.X. Ayyuarov. Ta @atvia 10V QOIvVOVTOL PLE OLOQPOPETIKT] YPONOTIKN
amOYPOOT EIVAL 0L ETMPAVELES TOV 0TOLOV 1 €S TIUT €ivar 1] TIUI] TOV

amodidcTan ota avrictora onueio Tov kavvafov 0,25° x 0,25°

H onuoacia tov Bapodv eivar kaboprtotikny Kabdg 1 emhoyn TGV YU avtd
etvar ovt) mov ovcluoTikd Kabopilel v aflomiotio TG EKTWNTPLOG Kot TO TOGO
Bértiom etvan o). Onwg kotarafaivovpe 1 ETA0YN TOV TIHOV TOV Bapdv glvar pia
dwadikacio PEATICTOTOINONG Kol TPOQOVAS TPEMEL VO VILAPYEL L0 OVTIKELLEVIKN
ouVApPTNON TNV OToiol 1] WEYIGTOMOIOVUE N EAOYIGTOTOOVUE. AVTH 1 GLVAPTNON
apyikd frav M omodotikdétro Eff (] ovvieheotic NSE) tnv onoia emdidape vo
LEYIOTOTOMGOVUE (ONAGOT VO EAOYICTOTOCOVUE TO HEGO TETPOYOVIKO GOAALO
MSE). Enedn Op®¢ oTig TEPIOCOTEPEG TEPMTOOELS (EOIKA OTIS YPOVOGEPEG TMV

TPLOPOV-TPOTN oudde otafudv) M HEYIOTN OmOdOTIKOTNTO OVTIGTOLYOV0E GE
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EKTIUNTPIEC HE TAPO. TOAAG HUNOEVIKA oOTOlKEl. €0AYOUE KOl TNV OGLVAPTNON
oc@dApatoc Er mov diver peyohdtepn onuoacio 6To0 GOAALN TOL HEGOL OPOL KOl TNG
TUTIKNG amokAicews (BAéme €da@io 4.2), pe okomd TV €ANYIGTOTOINGY| TG, MOTE M
eKTUNTPIL va  glvon  mpaypotikd  opepdinmrn  (unbiased). Xtig meprocdTEpES
TEPUTTMOELS Y10 eEAdytotn Er mpoékvnte pikpn anodotikdtnto Eff kot 1o avtiotpogo.
‘Etolr oe «déBe mepintoon €ywvov 2 PeATioTOmOMoELS, M0l LEYICTOMOIOVTOG TNV
AOd0TIKOTNTO, KO [0 EAYICTOTOUDVTOAG TNV GUVAPTNGT COAALOTOC.

Qo1060, Kol ToA Topatnpioape g gite pe péytoto Eff 1 eldyioto Er dev
TPOCOUOIOVOLE KOAG TNV TS Katavoués peyiotwv. ‘Etot, tedikd n Peltictomoinon
é&ywe pe otdéyo v ghayiotonoinon tov MSE (péco tetpoyovikd cedipa) tov
peyiotov. [apatmpnoape Tog yio va tpoceyyiloviol KaAd ol KOTOVOUES, Ol TIHES TV
TOPAUETPOV NTOV KATTOV avapecso o€ ovtég Yo péytoto Eff ko eddyioto Er (xupimg
TANGEGTEPO GE OVTEG Yo eEMdytoto Er). Aniadn ovclootikd Ba ypealopoctay 2
OTOYIKEG GLUVOPTNOELS pia Yo peyiotonoinon tov EFff kou pia yia ehoyiotonoinon tov
Er xou kdmov ekel Oa Efyave to eldyioto MSE peyiotov. [Topdia avtd dev vdpyet
unyovr Beitiotonoinong-emidvong (solver) mov va Aettovpyel pe 2 GTONIKEG
GLVOPTNOELS KOt £TGL TEPLOPIOTNKAUE GTNV eAayloToToinom tov MSE peyiotov.

To MSE peyioctov yio kG0 6tabpo mpokvmtetl Exovtog yo kabe diapkeia (3h,
6h, 12h, 24, 48h) 11 10 mpmdTeg (LEYIOTES) TIUES, OO TIC OTOIEG TPOKVTTOVY KOl Ot
KOTOVOUEG UEYIOTMV, OO TNV EMYEWN XPOVOCEIPA KOl TNV EKTIUNUEVI-O00PLPOPIKT.
"Exovtag avtéc tig 10 Tynég 1o MSE vroAoyiletan yior OAeC TG dtdpkeleg GOUQOVA LE
TOV TOTO:

n

2

MSE (mm?) = =

2
Maxg, — Maxg;

n

Omov: Maxsi kou MaXgi to pEYIOTO TNG EKTIUNMEVNG KOl TNG EMLYELOG
YPOVOGEPEG TV peyioTov kot N 1o TAN0og towv (Cevydv) peyiotmv, SnAadn T.y. yio
Toug otafuovg g 2™ ouddag éxovue 3 didpketec (12, 24, 48h) eni 10 Tipég oe kdbe
dupxeta, dpa n=30.

O1 BeAtiotomomoelg Eyvav Ko avtég ota eOAAo Excel ypnowonowdvrag o
WOYLUPY UNYoVN EmALONG, Omd OVTEC TOL KLKAOPOPOUV KOl EVOOUATHOVOVIOL GTO
Aoyiopukd Microsoft Office Excel. Avtq fitav 1o epyoadeio Risk Solver Platform
(V11) g etaupiag Frontline systems (http://www.solver.com/). Kafe Bertiotonoinon
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gywe pe ypnon 1000 tov eEehiktikov alyopiBuov (Standard Evolutionary) 6co kat
Tov un ypoupikod GRG peydine khipaxkog (LSGRG Nonlinear). Ta mpofAniuoto tmv
Beltiotomomcemv givor pun ypappukd, peyding xiipokog (large scale - nonlinear
simulation) kot yv’ avtd amaitnoay VYNAN VIOAOYIGTIKN 1)1 Yo TV EX{AVGT TOVC.

H ypnon kot tov dvo alyopiBuwmv emidvong Nrav emPefinuévn kobog to
TpOPANUa dev fToy KaBOAOL amAd Kol 6€ Kopio TeEPImTmon Kamolog aAyoptOpog amod
puévog tov dev EPploke apéows ™ «Bértiotn» Adon. Emiong, ywo kabe mepintwon
&ywve moALEG popég Peltiotonoinon (Kot yio tov adyopiOpuo GRGnonlinear, ypion g
emAoyng «avalntnon molamAng exkivnong — multistart search) yio va amo@iOyovpe
mv mepintoon eykAoPiopod oe tomkd Kot Oyt ohkd oxkpodtato. To mpoPAnua
EYKAMPBIOHOY 0€ TOMIKG OKPOTOTO €ival GLYVOTOTO G€ PEATIGTOMONGEL TETOLOL
gldovg mpoPAnudtov peyding kiipokoac. H mo mpdopopn pébodog avietdmiong
gtvat 0 ovvdvacHOS KAAGOIK®OV padnuatikadv kot toyoiog (rhavotiknig) avalnmong,
TpAyUe Tov epappolovy ot mapamdve aiydpiBuot. Ilpopavog, n pébodog avty, av
KO 1 TPOSPOPATEPT], OEV EYYLATOL TOV EVIOTIGUO TOV OAIKOD OKPOTOTOV KOl GUVETMS
¢ Pértiomc Avong (Kovtooyuavvng kot Evotpatidong, 2011).

Ye ka0e otabud ™mg EMY amd tovg 12 1tng mpadtng opddoag, Eywav 2
BeAtioTomomoelg, pia ot cOYKpPIon TV Tpiopov Kot pio 6T GVYKPLoT Tov 24mpmv.
Emiong, xabe tétown PeAtictomoinom €ywve pe OTOYIKN GLVAPTNGN TOGO TNV
ueyotomoinon tov Eff 660 kot tv ehayiotonoinon tov Er. Qot600, TEAMKA O1 TIHES
TOV TOPAUETPOV TTOL eMAEYONKaY glval tétole dote vo ehaytotonoteiton 1o MSE
peyiotov. Ot THES TV TopapéTpov Kpathinkay 1d1eg T0G0 Yo TNV GOYKPIoT TOV
TPIOPOV OGO KOl Y10 QLTI TOV EIKOGITETPAOPOV KOl TPOPAVAS Y10 VO VITOAOYIGTEL M
EKTIUNUEVT] GUVOMKN YPOVOGEIPE TV TPIOPWV O’ OOV VTOAOYIGTNKOV TO LEYIOTA
3, 6 ko1 12 opdv (2° uépoc a&loddynong). Qotdco, ailel vo avapepdei Tmg M
OUYKPION TOV YPOVOGEPAOV TOV MNUEPNGI®V, eV £0CE TOAD OlOPOPETIKEG TUUES
TOPAUETPMV KOl GUVIEAESTMOV UETAC) TV PEATIOTOTOMGE®V Y10 TIG OLOPOPETIKES
OTOYIKEG CLVOPTNOELS KO EMIONG Ol TIUEG TOV TPOEKLYOV OO TNV EANYIOTOTOINGN
0V Er ot ovykpion tov 24 opdv gival Kovid pe avutég tov glayiotonotovv to MSE
peyiotov. Avtd onuaivel Tog ekel 1 Peltictomoinomn etvar mOAD Mo a&OMGTN Kot
elvatl Loyikd kabmg dev cuykpivovton kamoteg pépes Ppoyng novo (6mwg ot ovyKpion
TOV TPIOPOV) 0ALL OAN 1| YPOVOGELPE GUVEYOLEVT).

Yg 0,TL aPopd TOLG OTOOUOVG TNG OeVTEPNG OUAdNG, €0 £yve HOVO ol

oLYKpPLoN 01N XPOVIKN KApaKko Tov 12 wpdv og OO0 TO UNKOG TNG YPOVOCELPAS OO
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mv 1/1/1998 péxpr 31/5/2010. H Peitiotomoinon £ytve pe otdéY0 1060 TNV
ueyotromoinon tov Eff 660 kot v ghayiotomoinon tov Er. Tehkd BéPora ot Tipég
Tov mopouétpov (Bapn kot cvvteleoté o kol C) emAéyOnkav pe otdéo TV
ehaylotomoinon tov MSE tov peyiotov (12, 24, 48 wpdv). Kou edo a&iler va
aVOQEPOVUE TG Ol TWWEG amd TV ehaylotonoinon Er dev eivon moAd pokpid amod
avTéG Yo TV eAayiotomoinon tov MSE peyiotov amodetkvioviag 0Tt 0 6TdY0C TG
ehayrotomoinong tov Er eivar modd kodvtepog amd avtov g peytotonoinong tov Eff
otav avoaeepouaocte og péyiota (Toakvidag, 2011). Ola awtd, pali pe Tov oYoMaAGUO
TOV YOPTOV TOL KePaAaiov 5, avapépovtal kot mapovstdloviat pe kibe Aentopépeta

OTO KEQAAULO TEPLYPAPNC OMOTEAEGLATOV, ONANOT GTO KEPHANLO 6.
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S. KATAPTIXH XAPTQN MET'TXTQN

5.1. T'ENIKA

210 POV KEPAAOLO YIVETOL OLGLOCTIKG W10 OVOKEQPOAOIMOT TOV TPOTYOVUEVOV
kaOdg €00 omewovifovtor o€ YAPTEG TO OMOTEAECUATO TMOV VITOAOYIGUAOV TOV
KePoAaiov 4. Avoke@alol®dvovtoag AoV, Katd T SdpKELD TNG SUTAMUOTIKNG OVTNG
epyaciog &ywvav ocvykpioelg oe 29 onueia-ctabupovg g EMY, petald ypovocselpov
EMIYEIOV Kl SOPLPOPIKAOV dedopévav, doTe va a&loloynfovv ta de0Tepa G TPOG TA
npmta. Ta dedopéva avtd MoV KPS YPOVIKNG KAMpakag (amd 3 péypt 48 dpeg).
‘Etol, m ovykpion v kdOe otobud TPOcavaTOAIGTNKE OTN GUYKPION WEYIGTWOV-
axpaiov Tov g mpog v TN 10gtiag, Setiog kot v mMOAVOTIKY KOTOVOUTY.
Emiong, and 116 ovykpicelg avtéc mpodkuyay Ta avTioTor o COEAALOTO LEYIOTOV TO
omoia kol aVTd pe TN 6EPd ToVg amewkovilovial 6€ YAPTES, G€ AMOAVTES TIUEG KOl OE
T0G00TA £Mi TO1S £KOTO. MECM TV YOPT®V £EAYOVTAL O1 YWPIKES KATAVOUES TOGO TV
peyiot@v 660 Kot TV GOOAUATOV, £TCL MOTE VO, KATOANEOVILE GE YEVIKEG TAGES GTO
YDPO KO YOPIKEG OVOLLOLOYEVELEG.

Mo v xotdption TOV YOPTOV OVTOV YPNCILOTOMOINKE TPOPUV®OG GVGTNLL
Ye@ypapkav mAnpoeopidv (XITI-GIS) kot cvykekpyéva 1o Aoyiopkd ArcGlIS,
ékdoon 9.3 g erarpeiog ESRI (Environmental Systems Research Institute, Hillier,

2007) (http://www.esri.com/). £tovg TOAALOVG YAPTEG VTAPYEL TEPO OTO YPDUOTIKNY

SPfadon Kot GYNUATIKY OTEWKOVICT] TOV TYLOV TOPAUETPOV, £TCGT OGTE TOALOL OO
VTV VoL UITOPOoLV Vo O10BacGTOVV Kol GE ACTPOUOVPES EKTVTAGELS TOV TOPOVTOG
te0yovs. [lpopavmg, kabe yaptng cvvodevetarl kol amd LVIOUVNUO £TGL MGTE Vo
yivovtol avTiAnmTéc ol TIHEG TV TOPAUETPWV.

[Teprypdopovtoc tovg yaptec mov moapnyOnoav, apywkd £ywov ot YapTeg
peyiotov tpov (3, 6, 12, 24 kai 48 opov) ywo v 10etio ko v Setia, 1660 Yo Ta
dopueopikd dedopéva 660 Kat yo. To. dedopéva g EMY. O ydpteg avtol deiyvouv
onueokd to péytota (av kKot yioo to dopveopikd dedopéva ot Tég sivor Mom
emoaveleg éxtaong 0,25° x 0,25°%). Ztn cvvéyeia Eyvoy ot XOPTES GOOALGTOV OpOLL
v kéOe odpketa (3, 6, 12, 24 ko 48 wpodv) yio v (p€yom) Ty g 10etiog kot
g Setiag. Edd éywvav 600 ddv yxdptec kobmg BeAnoope vo omeKovicaus To

opdAuata Kol oav TWEG (68 MM) Kol ©G TOGO0TO €L TOIG €KATO TNG AVTIOTONG
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TIUNG HEYIOTOL TV emyeiowv dedopévov g EMY. Xvveyilovtog, vmoloyiotnkoy yio
KkéOe O1dprela T0 PEGO COAAUN Kol TO PHEGO AmOAVTO opAaApa péca otn 10etio, ta
omoio [E TN GELPA TOVE OMEIKOVIOTNKOAV MG TIES (6€ MM) Kot T0G0GTA el TO1G EKATO
TOV LEGMV OVTIGTOTY®OV TILOV HEYIOTMV TOV EMYEIDOV OESOUEVMV.

Aol kotoptiomkay o1 Topamdve YapTeg (€XOVTag ONUEWNKEG  TIUEG)
EeKVNOOUE TNV OEVTEPT KATNYOPIO YOPTMOV GTOVS OTOioVg OEANCOUE TIC OMUELOKES
TIWEG GOUAUATOV VO TIC OAOKANp®GOLUE empavelokd. H empovelokn oot
oAokANpwon €ytve oo kdBe “katnyopia” CGEAAUATOG KOU TPOPAVAOS Yo KAOE
owpkela. Téhog, €yoviag 10 GEAANN EMPAVEINKE OAOKANPOUEVO EmyEPNONKE
dopbwon tov YapT®dV LEYIoT®V oL dnuovpyndnKav amd ta dopveopikd dedopéva,
QLOIKA Kot €d® Yo KAOe Sidpkeln Eexymplotd. Xt10 €640 5.2 avaideton pe Kabe
Aemtopépetla  peBodoA0Yio KATAPTIONG TOV TOPATAVE YOPTOV Kol OELVOVTOL OAOL O

VTOAOYIGLOL TOV oot ONKaY.

5.2. INIEPITPA®H MEOGQOAOAOI'IAY

ApyIKd KOTOOKELACTNKAY Ol YOPTEG UEYIOTOV Yo To dOPLEOPIKE dedOUEVA. XTO
OTAO0 OVTO OMAMG TNPOUE TO TPOTOYEVY] dedopéva (Yo TIg 3 dpeg Kot Yo TG
vdAouTES To. GLVABPOIGUEVA) TOV OPLPOPOL Kol TO, TOTOOETGANE TAV®D GTO XApPTN
ue ™ popen kavvapov yopikng gvukpivelag 0,25°, otov omoio kot drotifevion, Ommg
akpifdg kot oto oyxnuo 2.4. Te kdbe onpeio tov kavvaPou (grid point) avtictouyet
wo tipn (value), onwg my. 10 péyioto 3wpo g 10gtiog av wAdue yioo tov xapt
ueyiotov 3opwv 10gtioc. To kabe onueio éywve emedveln pe to epyaieio spatial
analyst tov ArcGIS kot cvykekpuévo pe v gviodn “features to raster”. ‘Etot to
K6Oe onueio éywve éva tetpaymvaxt mhevpdc 0,25°, mov eivar Kot N €VKPIVELD TOV
kavvafov. H tun kabe onpeiov (grid point) aviiototyel tdpa otn HEST EMPAVELNKT
TIUN Y100 OAO TO OVTIGTOLYO TETPAYWVAKL. AAA®MGTE, EEAPYNG TA SOPVPOPIKE OECOUEVAL
dwtiBevton og o ™ HOpPEN, ONAOT divovianl G EMPAVELES AmAd Ol TIHES divovTon
oe KavvaPo Kot 1 KEOe TN eivor M HECT EMPOVEIOKT TETPUYOVIKNG EMUPAVELNG
mhevpdc 0,25° (NASA, 3B42 Algorithm, 2011, Huffman, 2009) (BA oyfua 4.1 kot
€00¢10 4.3). O yaptng 5.1 givan o xapc peyiotov 3 wpdv 10etiog Ko kotapticOnke
pe Vv mapoamave péfodo.

21 ouvéxeln KaTopTicOnKav YApTec UEYIOTOV COUEOVO LE TO EMLYELO

dedopéva and tovg otabuovg e EMY. Ilpopavac, dd to dedopéva mov Exovpe
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elvol onuetokd (oto onueion TOV UETEMPOAOYIK®V OTAOUMV) KOl OTOPUYOUE VO
Kévouvpe emovelokn avaywynq ywrl 0o aviipetonilope TOAD peydAo GOAALATO
AMOY® ™G TEPAOTIOG YOPIKNG UETAPANTOTNTOG OV OloKpivel Tn Ppoyr omn HKpn
KAvikn kKAlpoko (KAIpoKo €ne160diov) Kol GUVETMDS KOl TIG aKpaieg TIHEG HeyioTwV
(Kovtooyiavvng, 1996, 1999, Chow et al, 1988, Muuikov, 1994). AAlwote dev giye
Kol KovEvo vomua vor yivel kdtt 1étolo pe 1660 Alyovg otabuovg otn 01dbeon pog
(edwa Yoo T ddpketeg 3 ko 6 wpav elyape poévo 12 otabpovg yu 6An Vv
EAAGOa). 'Etor amhd tomobetnoape oe yOpteg TIC TIWES MEYIOT®V Yo OAEC TIG
OLIPKEEG KOt Y10, GLUUPBOAICUO YPNCILOTOMGAUE KUKAO pe péyebog avérloyo g
T (graduated circle). And avtodg TOLG YAPTEC, OV KOl OEV TOPLGTAVOVY TLUES
EMLPOVELOKE OVIYUEVEG, LWITOPOVV VO OMGOVY TOAD YPY|CLUO OTOTEAEGLOTO OTTMOS TN
(xovopoedn)) YEMYPAPIKY KATOVOUN okpoimv Tuomv k.o. Tétotog yaptng eival o
xoptNG 5.6 mov deiyvel ta péyiota 3wpa 10etiag and 11 otabuovg g EMY (mpdn
oudada otabudv yopic to Tatdr).

A@o¥ @TidyTnKaY 01 XApTEG LEYIGT®V, VTOAOYIGTNKOAY TO GOAALATO LEYIGTWV
10etiog ko Setiag, Yo OAeg TG O1dpKeleg Kot yio KaOe otabuod (ot THéS paivovtol o€
nivaxes oto mapdaptnue B) kor emyepndnke va avayxBodv emopoavelokd Kot vo
deyBobv og yhpteg (xapteg 5.12-5.16). Kat’ apydg mpémetl vo modpe TS TO GOAALQ
(bias) og kGbe mepintmon voloyiotnke Kol o€ TN (MM) Kol 6€ TOGOGTO EML TOIG
EKOTO TNG OvVTioTOYNG TIUNG TOL £MYEiOV GTAOUOD, GOUPMOVO LUE TO TOPAKATO OTAO

TUTOAOY10:

Bias (mm) = Max,; — Max,

_ Maxg; — Maxg;
Bias (%) = *100

Onov MaXs; , to i peyiotov, yia ) dedopévn dapkewa (3, 6, 12, 24, 48
®peg) amd TNV EKTIUNUEVN YPOVOGELPE SOPLPOPIKAOV OEOOUEVOV GTO CNUEID TOV
ekbotote otofpov ko MaXgj , n Tipf tov avtictoyov peyictov omd Vv emiyelo

xpovocelpd. dedopévav tov otaduov g EMY. To i kabopilel to péyioto av givar
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dekaetiog N mevtaetiag, KabmG COUPOVO LE TV EUTEIPIKN TOAVOTIKY] KOTAVOU OV
116 10 péyrotec Tipuéc tic farovue oe pbivovoa oepd tote N TpdTn (I=1) givor Ty
10etiag evd n devtepn (1=2) givar 1 T TEVTOETIOG.

Extég avtdv TtV GQUAUATOV VTOAOYIOTNKOV Kol TO HEGO COOALOTO-
uepoinyiec (bias), kabbg to mapomdve cedAipata VToAoYilovv T0 CEAAUN O Lo
TIUN HEYIGTOL HOVO EVM TO PECO COAALOTO OIVOLV U0 TTO GOAIPIKT EKOVO Y10, TNV
pepoAnyio. Ta péco ceAApato OV LIWOAOYIGTNKAV €lval TO HECO GOAAUO KOl TO
HEGO amOALTO GOAANQ (o€ TWWES MM kol Tocootd %) vy ke didpkeln kot k6O

oTaOUO XOPLOTA, COUP®VA LE TO TAPUKAT® TVTOAGY10:

Zn: Maxg, — Zn: Max,

i= i=L
n

MeanBias (mm) =

Zn: Max, — Zn: Maxg;
i=1

MeanBias (%) = -1 .
> Maxg,
i=1

*100

Zn:|MaxSi — Maxg; |

i=1

MeanAbsBias (mm) =
n

n
MeanAbsBias (%) = = *100

Zn: Maxg,
i=1
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Omov vrdpyer GBpoion (Z) evvoettan GBpoton tov 10 peyictov TOV NG
Katavouns (mov €yovv tomobetnbel oe @bivovca ocepd) Yoo dedouévn Oldpkela
HeyioTov. ZUVETMS, 6TOVG Tapamdve Tumovg To N=10.

Aoy vmoloyioTnkov o1 Topamdve TIHEG GPOANATOV Yoo KAOe oTabud
EMYEPNONKE N EMPOVEINKT] OVOYDYT] DOTE GTN GLVEYELD Vo apalpedel n pepoAnyia
amd TOUG YOPTEG WEYIOTOV TV O0pLEOPIKAOV OedOUEVOV Kol &V TEAEL Va
TOPOVGLOCTOVV XAPTEG PEYioT®V Yo OAES TG didpketeg Towv 3, 6, 12, 24 kot 48 wpov
amod to oopbopéva mo dopveoptkd dedopéva. Duvoikd, Yy v dopbwon NG
pepoAnyiog otovg yxdpteg MeYIoTOV amd To S0PLEOPIKA dedopéva ypelaletar M
EMLPAVELNKT OVOY®YT TOL GOAANATOS 6 MM Kot pdvo. Ot yapteg emi To1g €KOTO
QTIOTNKOV LOVO Y10 TAPOVGINoT) KO POAVOVTOL GTO TOPAPTILLAL.

H emoavelokn oAokAnpwon T@v ceoipndtov £ytve oto Aoyiopkd ArcGIS g
ESRI pe to gpyodreio Geostatistical Analyst. T kabe didpkela £yve em@avelokn
avaywyn Tov cedipatog otig Tinég 10etiag ko Setiog kot Tov HEGOL GEAANATOC. X
K6Oe emeavelokn avaywyn ywvav TOAAES OOKIUES Kat ypnotporomOnkay ot péfodot
TopeUPoAnc: Towv otabcpuévev avtictpoewv arnootdcewv (IDW Inverse Distance
Weight) kot n mapepporn Kriging (Ordinary). Me kdBe pébodo Eywvav moAlég
TopeUPOLEC DOTE VO ELUYICTOTTOIEITOL TO GPAALO TPOPAEYNG KoL VO TPOKVTTEL Lo
«oOOT» emEavela yopic ToAa «udtion (bull’s eyes) kot opon evolioyn TudV.

[T ovykekpyéva N péBodog TV oTABUGUEVEOV aVTIGTPOP®V ATOGTAGEMV
(IDW) givo puor amdn Tpocdioptotiky (vietepuiviotikn]) pébodog mopeppfoinc. H tiun
7oV amodidel o o Tuyaio BEom ¢ emeavelag mpokvmTel abfpoilovtog Tig TYES oTa
onueia yvootdv Tiudv kobepio moAlamhactocpévn pe €vo cvvteleotn Papovg. O
oLVVTEAEGTNG VTG elval TOGO PEYOADTEPOG OGO LUIKPATEPT £lval 1 amdoTOCN OO TV
toyaia 0¢on (Mapdong kot Mipikov, 2010 (B)). Ztn dwid pog mepintwon to onueio
YVOoToOV TI®V givarl ot otabuol g EMY kot ot tpég eivar ov Tyég pepoinyiog.
Axopa, n péhodoc TV aviictpopwv amoctdoewv eivor axpipng péBodog, dniaon
KpOTé OTO ONUEIN YVOOTOV TH®V T1§ 1dteg Tés (Mapdong kor Mipikov, 2010 (B),
Hillier, 2007).

‘Etor xou 6mwg givar guoikd, ot xapteg mov vmoloyiotnkov pe v puébodo
OVTIOTPOP®V ATOCTAGEMV eV £ELVAV OLOAT EVOALXYT YPOUATOV (ONA0ON TIUMV)
Kot oynuortiCoviav moAld «udtiay (bull’s eyes). Av kot ot péBodoc dev £xel apKeETES

TOPOUETPOVG VO AALOYTOVV OO TO YPNOTH, AVTEG TOV OAAACOUE KAT ™ apyiV TV TO
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mAn00¢ Tov «yertdvwvy» (neighbors to include) kot éretro  dvvaun K (power value),
Kot 0 TOomog topéa (sector type). To mAnfog TV «yeltdvmvy 10 TaipVOUE YEVIKA
peydro (oxeddv 6cot kot ot otabpot) yio peyarvtepn opotopopeio. To K Aapfdaveto
a6 povo tov (by default) ico pe 2, ko eite to opilape yepokivnta gite HEc® TOL
Beltiotomomtn tov mpoypauuatog (epyadeio “optimize value power”), mévtote
petaéy 1 ko 2 (Mopdong ko Mipikov, 2010 (B)). TeAkdg okomdg 1 edayiotomoinon
TOV GOAANOTOG TPOPAEYNG KOl 1 LEIDOT) TOV «ULATIOV» GTO XAPTY.

H pébodog Kriging Aéyeton kot pébodog Pértiotg mapepforng kot eivol
oToTIoTIKY] (Yewotatiotikn)) pHéBodog. Edd dev Beswpeiton mwg m petafoAr] tov
o@aipatog e€aptatar amd v amodctacn oAAd ot givan tuyaia. ‘Etot, ypnoomotet
OTOTIOTIKEG HEBODOVE Y10 VO ATOOMGEL TNV TIUY TOV GOAALOTOC GE pio Tuyaio B€or.
H pébodog avt dev etvar akping Kot puoikd dev kpatd Tig id1eg Tinég ot onueia
TV YVOoToOVv Tnov (Mapdong kot Miikov, 2010 (B), Hillier, 2007) pe amotélecpa
ot xapteg va Pyaivovv oA mo opotdpopeot kot yopic «pdtion. H mapovca pébodog
EMKPATNOE ©G PEATIOT OYEOOV GE OAEG TIG TMEPUTTMOEL XOPTAOV UELOVOVTAG TO
oQAALOTO TPOPAEYNC KO TO KUATLO GTOVG YOPTEC.

Y pébodo Kriging kot ovykekpiuéva otn mo Oloded0UEVI] LOPEN TG
(ordinary) kavovpe Tig TapadoyEg OTL 1 HETAPANTH aKOAOVOEL KOVOVIKY KOTOVOUT, 1
EKTIUNTPLOL EIVOL APEPOANTTTN, VTTAPYEL LOVILLOTNTA OEVTEPOL PBaBod Kot OTL O TOTKOG
uéoog eivon dyvmotoc. ‘Etot, mhpe va katoapticovps éva ybpt npdyvmong (prediction
map) éyovtag o TANOOPO TOPUUETPOV TOL UTOPOVUE VO UETAPAAOLUIE GTO
npoypoppe ArcGIS. Apywkd, olot ot yxdpteg &ywav yopic Kopio tpomomoinom
napapétpov (by default) kot votepa eidape T1 pmopei va. d1opbwbei. O KHplog oKoTdC
NTav vo, KOTopTIGTEL GOGTE TO NUILETAPANTOYPOULO KOl VO, TPOCAPUOGTEL 1) BEATIOT
ouvapmnon oe ovtd. Me dPopd Ol KOAVTEPES GLVOPTNGES NTOV 1 COOPIKN
(spherical) ko n exkbetikn (exponential).

To nupetafAntdypappo deiyver v nudtecrtopd (y (mmz)) GUVOPTNOEL NG
amoéotaocnc (Distance (km)). Ta yopoktnpiotikd tov @oivovtar 6to oyfuo 5.1
(Are&omovrov, 2010) kar eivar o katdeAr (Sill), To gdpog (range) ko m Ty ™G
nudtacmopdg ot undevikn amdotoon (nugget effect). To katdeAt givor 1 (Léylo)
TIUN TS NUOoTOPdS mov dev petafdAietor GALO amd TV avENCT TG OTOCTAONG.
H andéotoon oty omoio n NUO0GTOPE TAVEL TNV TIUT TOL KOTOEAL0D AEYETAL E0POG.
H nudwonopd pmopel va pnv etvor pndév otnv UnodevIK) amOoTOCT YEYOVOG TTOV

e€nyelton Otov o1 petpnoelg €xovv B6pvfo, mapovcialovv AdOn N dev  elvon
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tavtoypoveg (Mapdong kot Muikov, 2010 (B)). Mw dAAn Pacikr| TopAUETPOS Yia
TNV KATAPTION TOV NUUETAPANTOYPAUIaTOS Elvar 1 emAoyn d1evBuvong, kabmg avtd
umopel vo katopTioTel Yoo OA0 TO Y®PO AAAE LILAPYEL Kot SOLVATHTNTO VO KATOPTIGTEL
Katd cvykekpuévn oevbvvon. Téhog, mpémel va avapepHovpe Kol 6Ta SOGTHHOTO

Katdtunong tov déova tov anootdocmv (uéyebog kot tAnbog — lag size, lag number).

V(5.5)
ry
_____________________ ! b
Partial i
ST |
: Sill
Rance i
v | S—)
*
] Distance >

Yympoa 5.1. Xopoxktnprotikd nuipetafinroypapporog (Aregomovirov, 2010).

2V Topovca £pyacio To VP0G, TO KATOPAL voAoyiloviav and POV TovG.
Opow kot to nugget effect mov Mtav wavta evepyd yio va pnv undevileton
VIOYPEDTIKA 1 TN TN NUSOCTOPAS ot Undevikn anodctact. H tpomoroinon g
dtevBuvong wg enl to TAgioTov PeATiOvE TNV KATAPTION TOV MHUETOPANTOYPAUUOTOS
emAéyovtog pa otevfvvon BA-NA ko efvat Aoyikd apov awtdg o aEovag ywpilet tv
EAMGOa oe dwpopetikd Kabeotdto Bpoynsg. Moévo oty mepimtoon Ttov UECOV
oc@aApaTOC Yo TIG owdpkeleg 12, 24 ko 48 dpeg n devbvvon avt| Nrav NA-BA,
oxedov oprlovtia. Téhog, OGOV aPopd To dCTHHATA GTO AEOVA TV AMOGTACE®YV, TO
péyebog tovg cuvinbme Aappovotav avtopato aArd to TAN00c oprloTav yepokiviTa.

H tyn tov mAn0Bovg vroroyildtav amd tov eumelpkd TOmO:

lag size x lag number = 1/2 f| 1/3 g péylomg andoTOoNG OTNY TEPLOYN MEAETNG
(Isaacs and Srivastava, 1989 and AleEomoviov, 2010).

X1 mapovoa peAETn N peyoddepn amdotoon ivar 7,5°, ondte avaroyo vroloyicapue

10 TAN00G TV JoTNUATOV. Mo TUTTIKY] GUUTANP®OT TOV TUPATAVE TOPUUETPOV
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Y0l TNV KATAPTIOY] TOV MUUETOPANTOYPAUUOTOC, ENL TOTOL GTO TPOYPOLLLLM, POIVETOL
otV €kéva S.1.

Eniong, a&iCer va avaeepbei mmg to mpdypappa amd povo tov (by default)
naipvel yio mtAinbog yertovikov onpeiov (neighbors to include) povo 5. Kot €6m
avénoape apketd to mANBog 9oyeddv 660 10 TANBOC TV GTABUOV) Yo va fyovv ot
YOPTEC TOAD MO OUOIOHOPPOL. TEAEUOVOVTAG ONUEIDOVOLLE TMG KOl €00 GE KOTOLES
TEPIMTMOGELS TPOTOTOMONKOY 1 TYES TOL cuvtereot] K kot o TOmO¢ Tov Topéa aALd

yevikd kpotOnkav ot apykéc (default) tipuéc tov mpoypdppotog.

| Geostatistical Wizard: Step 2 of 4 - Semivariogram/Covariance Modeling
SEmivariogram Cgvariancel v Model: 1 ]r Maodel; 2 ] [ Model: 3 ]
= Circular Major range =N
w10 Spherical |4 46617
I Tetraspherical 4
1,83 Pentasiherical I~ Anisatropy
1,59 !
Gaussian
12 Rational Quadratic ,—
Hole Effect
ng K-Eessel
hed J-Bessel
Qi g RS e ) | Stable | =
" ® LI B
0 05 143 159 225 25 338 394 45
Distance, h £ Patial sl (@ &
[iE}
=l
SemivariogramiCovariance Surface g | | =0, 608
[¥ Show search direction o ¥ Mugget B2 F
i &ngle direction: as,2 | T 1,5282
(=]
= = .
: J Angle tolerance: 45,0 =5 5 Lagsize: li
' Bandwidth {lags): 3,0 El: E 0,43
Mumber of lags:
Semivariogram/Covariances; hu;n Sl G ISEE -
|Var1 B Warl j =
50,608 Exponential(4, 4661 )+1, 5282 *Mugget < Back | Mest » | Finizh ‘ Cancel ‘

Ewova 5.1. Kataption nuipetapintoypdppotos yio 10 pE6o cQaipa peyiotmv

owdpkewog 12 opdv.
TéAOG, 0POV KOTAGKELAGTNKAY Ol EMPAVELEG TOV COUAUATOV Y10. OAEG TIG
Jupkeleg peyioTv, emyelpnnke n S10pB®ON TOV OPYIKOV ETPAVEIDV TOV LEYIGTOV

amd To SOPLPOPIKE OESOUEVA APALPDVTOG TN HEPOANYia. AvTd €yve pe TO epyaleio

Raster Calculator kavovtog yia kabe didpketa Ty agoaipeon:

S’=S - Bias
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Omov S’, n dwpbopévn esmedveln peyiotov, S, n apykn emedveln peyictov
dopvopikdv dedopévav kat Bias, n avtictoyn emedvelo opdipotog Tov TponAde
LE EMPOVEIOKT OVAY®YN TOV GNUENKOV CQOAUATOV GTOLG oTabpovg g EMY.
‘Etol, ot SopBopévn emeavela, og kabe tuyoio onueio n T mov diveton givan m
APy ANV v T mov d6Onke oto 1010 Tvyaio onueio amd TV EMPAVELNKN
avaymyn tov cedipatos. Telkog, oto €dapo 5.3 mopovoidlovtar ot TeAkol
(d10pBmpévor) xapteg dopveopik®dv peyiotov (5.17-5.21) yio v 10etia kot Setia yio
T1g duapketeg 3, 6, 12, 24 kot 48 opov.

5.3. IIAPOYXIAXH XAPTQN

10 opov £849lo amAd TopatiBevial ot KupltOTEPOL XAPTES (dOPLPOPIKE Kol emiyeln
peyédn 10etioc, opdAipata 10etiog kot telkoi-OopBwpévol yapTeEG SOPLEOPIKMV
dedopévov 10etiog). H oepd mov mapovsidlovtal eivatl Kot 0vGloGTIKA 1) GEPA UE
™V omoio. GLUUETEYOVV OTIC TPAEELS HECH TOV ONMOI®MV TPOKVTTOLV Ol TEAIKOL
dropbwpévol xapteg TV dopLPOPIKOV dedopévev (xapteg 5.17 pe 5.21) Ot vrdrouot
yapteg mapatiBevior oto mapdaptnuae I'. O oyolacpog Tov xaptdv (0t Lévo avT®dv

oV TTOPOVGLALovVToL E0M) YIVETOL GTO KEPAANLO 6 KOl GUYKEKPIUEVE GTO £6GPL0 6.2.

[ 27,85000038 - 53,18999863

Xaptne 5.1. Méywota 3opo 10etiog [ 53,18099864 - 68,98000336
, , [ 68,98000337 - 86,22000122
00pPVLPOPIKAYV dedopévev g mm. I 86,22000123 - 109,8300018

I 109,8300019 - 2034299927
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, , , [ 35,90999985 - 72,20999908
Xaptng 5.2. Méyweta 6mpa 10etiog 59 72.2088908 - 04 62000275
, . [ 94,62000276 - 119,2300034
00PLPOPIKAYV dEdopEVOV 6 MM I 119,2300035 - 1511399994
B 151,1399995 - 213,4799957

Il 45,38999930 - 91,01999664

Xaptng 5.3. Méyweta 12mpa 10gtiog [ 91,01999665 - 121,4599991
[0 121,4509992 - 154,6199951

00pVPOPIKAOV dedopévov 6 MM I 1546199952 - 1988800049
I 198,380005 - 309,0899963
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[ 47,56999969 - 90,98999736
Xaptng 5.4. Méyota 24mpa 10etiog I 90,98999787 - 121,6699982
[1121,6699983 - 1547200012
00PLPOPIKAV dEd0PEVEOV 6 MM I 154,7200013 - 202,0099945

I 202,0099946 - 331,1700134

[ 63,09999847 - 118,7900009
[ 118,790001 - 156,6799927

Xaptng 5.5. Méyeta 48mpa 10etiog

[156,6799928 - 205,0599976
[ 205,0599977 - 305,5700073
I 205,5700074 - 463,8900146

00pLPOPIKAV dgdopuévev 6€ MM
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Xaptng 5.6. Méyweto 3opa 10etiog emyeiov dedopévev og mm
(1" opéda otaducdv EMY)

Xaptng 5.7. Méyweto. 60pa 10etiog emyeiov dedopévev 6 mm
(1" opéda otaducdv EMY)
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Xaptng 5.8. Méyweto 12mpa 10gtiog emysiomv dedopévov 6 mm
(1" & 2" opdda otadpucdv EMY)

Xaptne 5.9. Méyota 24mpa 10etiog emyeiov dgdopévov 6 mm
(1" & 2" opGda otaOpdv EMY)
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Xapte 5.10. Méyrota 48mpa 10eTiog emyeiov dgdopévev 6 mm
(1" & 2" opdda cTadpucdv EMY)

valued
valueb
valuel2
valued
valuedd

=
[
[
[

Xaptng 5.11. Zympartiky ancikovion peyictov 10etiog yro v 1" kan 2" opdda
otaOpdv EMY 6mov @aivetal | 6x£61 TOV PEYIGTOV 6TIS OLAPOPES OLAPKELES
(value 3 ywa Tig 3, value 6 ywa Tig 6, value 12 yw tig 12,

value 24 ywo. 115 24 ko value 48 yo Tig 48 dpec)
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ei? S

| _
Prediction Map
[biasmm10_Features].[valued
Filled Contours
-57,44 - -41,6122579
-41,6122579 - -29,4063035
-29,4063035 - -19,9933502
-19,9933802 - -12,7343715
-12,73437158 - -7,136405812
-7, 13640812 - -2,51940011
-2,81940011 - 2,77556356
2,778563556 - 10,057572
10,037572 - 19,4504953

B 19,4504953 - 31,6564497

Xaptng 5.12. Xdptng pepoinyiog peyiotov 3 opov 10etiog 6 mm

Prediction Map
[biasmm10%_Features].[value
Filled Contours

-65,75 - -55,0575746
-85,05758746 - -40,9132372
-40,9132372 - -22,201 2636
-22,2012636 - -8,05662614
-3,05662614 - 2,63549922
2,63549922 - 10,7178234
10,7175234 - 16,527363
16,827363 - 21,4456475
21,4456475 - 24, 9366725

I 24,9366725 - 27575566

Xaptg 5.13. Xaptnc pepoinyiog peyioctomv 6 opav 10etiog o mm
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T

g

e

Pl Krighias10_1Z

Prediction Map
[biasmm10$_Features].[valug
Fill=d Contours

-76,047074 - -43,5619752
-43,5619752 - -23,04586595
-23,0485695 - -10,0956251
-10,0956231 - -1,91614005
-1,21614005 - 3,2455927
3, 2485927 - §,415392545
8,41392545 - 16,5934055
16,5934085 - 29,5466552
29,5466552 - 50,0597606
S0,0597606 - 52,5448594

Xaptng 5.14. Xaptng pepoinyiog peyiotov 12 opav 10gtiag o mm

Fl krighias10_24
Prediction Map
[biasrmm10$_Features].[valued
Filled Contours
-107,215118 - -72, 6054667
-72,6054667 - 47, 4657624
-47 4687624 - -29,2121813
-29,2121813 - -15,9525772
-15,9525772 - -6, 32223603
-6, 32223603 - 0,672201276
0,672201276 - 10,3025424
10,3025424 - 23,5621466
23,0621466 - 41,5187276
41,8187276 - 66,955432

Xaptng 5.15. Xaptng pepoinyiog peyiotov 24 opav 10gtiag o mm
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fl krighiasi0_4a
Prediction Map
[biasrm10$_Features].[valued
Filled Contours

I -146,515118 - -92,6374293

[ -92,6374293 - -55,5757515
-85,5787515 - -30,2295371
-30,22983571 - -12,890647
-12,890647 - -1,03027657
-1,03027657 - 7,08246604
708246604 - 12,6317525
12,6317525 - 20, 7444951

[0 20, 7444951 - 32,6045655

I 32,6048655 - 49,9440557

Xaptng 5.16. Xaptng pepoinyiog peyiotov 48 opav 10etiag o mm

26, 13184738 - 56, 37937927

Xaptne 5.17. Méyrota 3opa 10gtiog I 56,37937926 - 73,38855032
I 73,38555033 - 92, 30958557
opOopéve o mm I 52, 30955556 - 117, 2973404

I 117,2973405 - 214, 3565674
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[130,83152008 - 73,16329193

Xdpﬂ]g 5.18. Mé’YIGT(l 6(0p(1 lﬂariag [T 73, 16329194 - 95,56594959
, I 95,5659499 - 118,6135712

o0pdopiva e mm B 118,6135713 - 148,3355713

[ 143,5355714 - 219,58121643

L

[139,66793485 - 93,36171722

Xapte 5.19. Méyrota 12mpa 10gtiog [0 53,36171723 - 123, 7834625
) M 123,7534626 - 159,4715851
owpObopéva o mMm I 155,4715552 - 211,5853454

[ 211,5583465 - 316,7011719
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[151,46129605 - 104,1890106
Xaptng 5.20. Méywota 24mpo. 10gtiag = ID:},IBQDID? - 135:6311?98
B 155,5311799 - 169,5183599
I 169,51859 - 225, 2632204
I 223, 2632295 - 334,2217102

opOopéva o Mm

[Claz, 77905273 - 116,4752791
[ 116,47532792 - 153,32534749
610p00)llé\’(l e mm I 153,325345 - 197,1572415

I 197,1572419 - 273,5150757
[ 273,5150758 - 460,0700073

Xaptng 5.21. Méywota 48mpa 10etiog
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6. AITIOTEAEXEMATA

6.1. AIOTEAEXMATA YIIOAOT'IZMQN — XX0AIA

To mapdv KePOAOMO EMKEVTIPAOVETOL Oyl TOGO GTNV APOUNTIKN TOPOVGINGT TOV
OTOTEAECUATOV TOV VTOAOYICU®OV OAAE GTNV OVOQOPE T®V KLPLOTEPMV CNUEIWV
QUTAOV KOl GTO GYOMOCHO TOvG. AvTd AdYy® TOL TEPACTION TANOOLG TOVG, M
napovciocn towv omoiwv Ba kovpale eopetikd Tov avayvooty. H oavotnpn
apluntikny mapovcioon yivetar 6to mapdapTnua Yo tov kébe otabud ywplotd aArd
VILAPYOVV KOl GUYKEVIPOTIKOL TIVOKES Y1 O16POPOVS (KOWVOVG) CUVTEAESTESG Kot TULEG
HEYIoTOV Kol GPAAUATOV, MOTE VO VITAPYEL LL0L ETOTTIKN EIKOVA Y10 TNV amOS0GT TOV
oVYKPIGE®V OAMV TOV GTAOU®V.

Apywcd, oto kepdrato 4, 6OV KAVOUE TNV TEPLYpapn TG pebodoroyiag mov
axolovOnOnKke, avaeépape TOG N AEOAOYNCN TOV d0PLEOPIKMV JEOOUEVOV YIvETOL
o€ 3 otaduo. 1o 1° 6Tad10 yivetar N avotnpr LOONUOTIKY GOYKPIoT TOV SE80UEVMV
LE GLVTEAEOTEG OmOd0TIKOTNTOG K.0. XT0 2° oTAd10 &yve GUYKPION HOVO T®V
peyiotov TV kKot ovykpifnkav ot mBovotikég Katovopég UEYIoTOV  TOV
dopveopikmv kot emyeiov dedopévav kar oto 3° otddo eAéyyfnke katd mHGO
TPOGOUOIMVETOL 1| GUUTEPLPOPE TV aKpainv emelcodimv Bpoyng (cvyvomnta K.o.)
GTO YDPO KOl TO TOGOCTO TOVG G TPOS TO PEGO £TNG0 VYOG Ppoyns. H mapovacioon
TOV OTOTEAEGUATOV HETO GYOM®V 6TO0 TopOV KePAAloto Oa akoAovOncel v oo
akpipag oepd. To 3° pépog a&loAdynong €181kd, kobog sivar To yeviko, Oa e&etaotel
oe Egxoplotd £6aplo (eddplo 6.2), oto omoio Bo GYoOAOCTOVV Kot Ol XEPTES TOL
TPONYOOUEVOL KEPOANIOV, KATL TO omoio €ivor amopaitnto Yoo v e&étaomn tov av
TPOGOUOIOVOVTOL TO KoOeoT®TO PBPpoyNg KOl Ol YEVIKEG GULUTEPIPOPES OKPOImV
Bpoy®dv 6To Y®po.

Zekwvovtag pe 1o 1° uépoc agoldynone, apyikd Oo avaeepbodue otovg
otadpovg g EMY g 1™ opddog, yio tovg omoiovg ywvav 2 cvykpicelg, n pia ot
YPOVIKN KMUoKa Tov 3 wpdv Kot 1 0e0TePN 6TV 24. ZOUQOVA [LE TNV GVYKPIOT TOV
3 opodv, T dopLEOPIKE dedopéva eAavnKay TeAelwg avaSlomiota KobBMG Oev
npocopoimvay T Tpiopa PpoydmTmong 00Te 6e £vTacn aAAL 0VTE KOl 6TO YPOVO TOV
cuvéBavay.

Av ko ypnowonomocape péBodo PBEATIOTNC TopeUPOANG, TOL OTOTEAEGLOTO

dev givar KaBohov evBappuviikd. Mnv Eexvovpe TG To S0PLEOPIKA dESOUEVO ETvat
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EMPOVELOKA, dNAadN N TN o010 KABe onpeio tov kavvafov (grid point) eivar n péon
EMLPOVEIOKT TETPOYWVIKNG empavelag mievpde 0,25°. Zvvemdg, Otav KAmOl0G
oTaOUOC BplokoTov HEGH GE W0 TETPAYMVIKN EMLPAvELD TOTE Ba Empene To. oTOlXElN
0L vo. cLYKpoOV amevbeiog pe avtd Tov avtictoryov grid point. Tote dpwmg ta
Tpaypato 0o NTav ToAD YEPOHTEPA, OTWS TPOEKLYE AT TNV TOPOVGO UEAETN, KOOMC
oe k@Be otabud dokpalotav mpodTa ovty N UEBodoc kot peTd M péEBodog TG
napepPoing tov 4 yertovikov grid points. YrevOopilovpe mowg o vmoAoytopds e
EKTINTPLOG £YIVE £TCL DOTE VO EYOVUE TOL KOAVTEPO ATOTEAEGUATO OC TPOG TIC TULES
HeYioT®V 6TO OTTOl0L EMIKEVIPMVEL KO AVTT) 1] EPYACIAL.

Eexwvovtog va piddpe pe aptBpovg, kot otovg 12 otabuodc n pepoinyio tov
HECOV Op®V MTOV HOVIH®OG 0pVNTIKY, ONAQOY] VRPYE WK DTOEKTIUNON TOV UECOV
opov amd 40 péyxpt ko 80% (BA mapdptmua A). Avtd mpokOmtel KoBdg ot
JOPLPOPIKEG LETPNOELS OYVOOUV GUGTNUOTIKA TIG TIHEG TOV TPLOPMOV LE HKPO VYOG
Bpoync. Avtd avopépetar o€ TOAAEG GhAeg Epguveg (Pwtomoviog, 2011, Han et al,
2011). Xmv mapodoo pHeEAET avTO 7OV TOPOTNPNONKE TOAAGKIG €lval TG M
YPOVOGEPA TV OOPLPOPIK®OY dedoUEvmV  yapoaktnpiletor oamd mAPO TOAAG
«UNOEVIKOY, TPAyUa Tov plyvel Katd TOAD TO PEGO Opo, Kot Eopvikd oe Kamolo
Tpimpo divel pio peydAn Tyun €tol ®oTe va eE1I60PPOTNCEL KATMG TO GUVOAIKO VWog
oV €MEIG0010V. [V awTtd Kol 6 TOAAEG TEPIMTMGELS Elyape TOAD YNnAOTEPO HEYIOTA
and avutd Tov emyeiov dedopévov (PA oyfua 6.1). T'a ta péylota dpmg e1kd Ha
WANGOVLE TOPUKATO.

A&iler va vevBopicovpe Twg 6T GUYKPIoN TOV TPLOP®V, GUYKPIVOULE LOVO
Kkbmoteg pépec (10 avd €roc) otig omoleg eiyope kol To vyMAOGTEPA Vyn VETOV.
YVVETMG Ko TOL SOPLPOPIKA dEGOUEVA, GTU TEPIGGOTEPA TPI®PA TOV NUEPDY OVTOV
dev Ba émpeme va divouv pnodevikéc tég. Avtifeta, oe moAAovS otabpotg
(Ale€avopoumodn, Aypivio k.0.) o€ OAOKANPEG MUEPEG He WNAL Vym Ppoyng
(cObppova pe Ta emiyela dedopuéva) 0 dopvEOPOG £01ve Povo punodév. Ibavac va £dtve
Vyog Bpoyng oe GAAN pépa, umopel kovtivi pmopet kot oxt, amd avtd Kot Hovo ORmG
TPOKVTTEL TMOG 1) TPOGOUOIWGT TOV TILMV TOVAAYLIGTOV YPOVIKA E1vOL TOAD KOKN.

Eniong, oe mepmtdoelg Tpidpov e TOAD YNAEG TIES, GOUP®VO LLE TO ETLYELO
dedopéva, o 0opuPopog cuvnBme TIg vtoekTiovoe. Kot avtd €xel mapatnpnbel oe
moAEG €pevvec (Han et al, 2011, Santos et al, 2009, Nair et al, 2009) ®wot660 AVTO
oV TopatnPONKe Kupiwg ed®d Ntav n coPapn vroektiunon ot ddpket. Aniodn

umopet vo elyape éva enelcdo10 dAPKENG 9 POV Kot 0 d0pLPOPOG Vo divel Bpoyn
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uoévo oto éva tpiopo (Ko pmopel mo €vtovn amd avti| mov divovv Ta emiyeln

dedopéva 6To avTioTol o TPiwpPO).

" /h\
° AW AN

"] \. == Est

30

20

10

0 T T T T T T T T T T T T 1
,\,03" cbq"’ q@ Uo" 6” Q‘* <§° 0‘° Q" Q‘b @ D
G G IR QQ <§’ @ @ c§’ 0‘5 c§> @ 0°

Yo 6.1. Tofapn vaepektipnon peyictov amd to dopveopikd dedopéva (Est)

670 61006 MuTiMvic oTa eTiowe péylota 3 @pOV 6g MM,

H vmoektiunon évioveov Bpoyomv sivar Aoyikd vo ocvpPoaivel kKabdg o
d0pLEOPOC  EKTHA TO  KOTOAKPNUVIGIHO VEPO  UETPOVTOS OVLGLOCTIKA TNV
AVOKAAGTIKOTNTO TOV VEPAOV. To vEPO TOV OTAVEL GTNV EMPAVELD TOV £3APOVG Eival
TOAD EPLGGOTEPO OO TO KATUKPNUVIGIHO (1] TO 16000Vao VIPATU®Y) vEPH TOV
HETPLETOL QIO TOVG KOPEGUEVOLS VOPOTHOVS TV VEQEOV. Evogtikd avapépovpe mmg
éva vépog pe katakopuen avartuén 10 km mepiéyel 16odvvapo vepd mov umopei va
ddoet Ppoyn vyovg 5 mm! (Dingman, 1994 andé Kovtooyidvvng kot Eaviomoviog,
1999). Xvvendg, yoo av vapEovv PBpoxég pe peyaAdtepa VYN TPEMEL VO LIAPYEL
ovveyng tpoeodocia pe vopatuovg (Kovtsoyiavvng, 1999, Chow et al, 1988). O
pLOUOG aVTOC TpOoPOdOGing elval TOAD GVGKOAO v Tpocopolwbdel €01Kd e TOAD
Aemtn ypovikn KApoka Kot YU ovtd T0. S0puEOPIKA ded0UEVA, TOVAGYXIOTOV LE TNV
napovoa TEXVoAoYia, OV daTifevtal 6e HKPATEPT YPOVIKT KAILOK Ao TiG 3 MPEC.
Eniong, avtdg eivar kot 0 Adyog mov ta. Sopu@opiKa d£d0UEVE, amaTovy 010pOwon
(“kaAumpdpiopa’) amod eniyeleg LETPNOELS Yia Vo, Exovv Ko aflomioTtia.

[Iépa amd to mopamdve mov givol YEVIKE GUUTEPAGUATA, Y10 VO YIVOLUE KoL
o coPeic, mapakdtom Tapaditovpe yio OAovg Tovg otaduovc g EMY and vy 1"
opnada, Tovg ocuvvteheotég amodotikotntog Eff (oynua 6.2), 11g Tipéc cvvaptnong
ocpaipotog Er (oymua 6.3), toug cuviedeotég etepoovoyétions R (oynmua 6.4) kot ta

Héoa TETPAY®VIKA o@aApata peyiotwv Tindv MSE (oynua 6.8)
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Eff yia otaBuoig 3h

Tatdl
DiIAadéApeIa
2KUpOg
MuTIAAVN
Mikpa (©eo/vikn)
KaoTopia
lwavviva
HpdxkAegio
EAANVIKO
AAeg/TTOAN
Ayxiahog
Aypivio

-0,8 -0,6 -0,4 -0,2 0

ITyfque 6.2. Typnég amodotikétntag Eff yia tovg otadpoig e 1" opddag ko

oUYKpPLoN TOV 3 OPOV.

Er yia otaBpoug 3h

Tatdl
DIAadEAPEIT
2KUpOGg
MuTIAfivn
Mikpa
KaoTtopia
lwavviva
HpdkAgio
EAANVIKO
AAe&/TTOAN
AyxiaAog
Aypivio

0 2000 4000 6000 8000 10000 12000 14000

mmz

Yyqna 6.3. Tipég cvvaptnong cpdipatog Er yia tovg etadpovg g 1" opddag

K0l T1] 60YKPLo1| TOV 3 0poVv.

Onwg mpoxvmtel kol omd TO OWYPOUUATO, TO S0PLPOPIKE  dedopéva
adLVATOVY VO TPOGOLOLDCOVY IKOVOTOmTIKAE To vy Bpoyne. ITo cvuykekppéva, o
ovvteheotng oamodotikotntog Eff (ovvtedeotig Nash — Sutcliffe) eivon mavtov
APVNTIKOG TTPAYIO TOV GNUAIVEL TS 0 OTAOG HEGOS OPOG Etval KOADTEPT EKTIUNTPLN
(Kovtooyiavvng kot Mapdong, 2010, Moriasi et al, 2007). Eziong, m ) g
ovvdptnong oedipotog Er eivor moavtov, extdg tov otabupov ¢ Koaotopuic,
peyoAvtepn amd 2000 mm? TPAYLOL TTOL OElYVEL TG EXOVUE UEYAAN OmTOKAIOT OTNV

ekTiumon tov pécov Opov (Gpa M extipnom doev eivar apepdANTIN) Kol TNG TUTIKNG
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amodxhong. Ocov apopd v Tiur Tov cuvtedeot (etepo)ovoyétione R (coefficient of
correlation) oe Alyec meputtooelc Eemepva to 0,1 kar pévo otnv mepimtmon Tov
EXMnviko0 Eemepva opraxd 1o 0,2. TTdvtwg, yevikd oto EAANVIKO Kot 6Tovg GAAOVG
oTafpovg g ATTIKNG, T0 dopvuEOopIKd dedopéva £xovv TOAD kaAég emddoels (PA
TOPAPTNUO A, OYPAULOTO Y¥POVOCEPOV ETNOIOV UEYioTOV 3 Kot 24 opodv Yo
otafuovg EAMvikod kot dhadéreelag), mpdyuoa mov eényeitoan and 1o yeyovog oti
oV Teployn HeALoV vrdpyel emiyelog otabuog Tov cuupeTéXEl oty dopbwon TV
JopLPOPIKAV dedopévmv. Tlapodia avtd emonpaivetol TMG 6e GAOVS TOVG 6TAOUOVC,
Ol TWWEG TOV GLVTELEGTAOV givor Tapopotes (mt.y to EFff eivon peta&d -1 xan 0) mpdypa
mov delyvel o cLVETELN 6To. dopvEopkd dedopéva. Emione, a&ilel va avapépovpe
TG OAOL 01 GLVTEAECTEG ivan TOAD KAADTEPOL GTN GUYKPIoT TOV 24 ®POV KATL TOV

0o eetdoovLEe APECTMG TOPAKAT®.

O 3h
| 24h

Yyfna 6.4. Tipég cvvteleoti) etepocvoyétions R Yo Tovg 6tafpodg e 1™

ONLAd UGS KAl T GUYKPLOT TOV 3 Kol TOV 24 0pOV.

[Mopapévovpe oty TpdTN opdde oTofumv Kot cuveyilovpe oty GOYKPIoN
TV 24 opdv. Edd ta mpdypato eivor modd kaAvtepa Kabdg ot 2 ypovooelpés (Tmv
emtyelov  OedOUEVOV-TIPAYLOTIKY] KOl TOV OOPLOOPIKMOV-T EKTIUNUEV OmO TNV
napeuPorn)) ocvykpivovior o€ OA0 TO UNKOG TOVG otV mepiodo 1/1/1998 uéyxpt
31/5/2010 oe muepnolan ypovikn KAipoka. Kot €dd PéPoro vmipéov ta idwa
npoPAnuata, oAl oe pkpdtepn kAipaxa. ‘Etol, o Sopvpopikd dedopéva ayvoodv
TAPOG TIG NUEPES HE TOAD kP VY1 Ppoyns, ot omoieg 0 dopueopog Oivet
unoevikt| Tun|. Emiong, oe moAAég nuépeg pe peydio vyog Bpoyng vrapyel coPapn
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VTOEKTIUNON KOl G KATO10 GAAO YPOVIKO OMUEIO UTOPEL Vo VTAPYEL VITEPEKTIUNON
(Moym 010pBmwong pe emtyela dedopéva). Kdtm and avtég tic ouvOnkeg, Ta aviictoryo
péytota, oNAadn TV emyelov OE0OUEVOV Kol TOV d0pLEOPIKMV, cuvibwg dev
CLUTITTTOVV YPOVIKE TOPOAO TOV UITOPEL O TIUEG TOVG VO, Vot TOAD KOVTE Kot TOAAEG
QopéG paMoto umopel va LecoAafel oAVg ypovog avapesd Tovg, LEYPL Kot £T1, OTMC
ovpPaivel oto oynua 6.5, oto otabud Aypiviov, 6mov to péytota 24wpa (10etiog)

etval TapoamAnoio 6Tig TIHES aAAd cuuPaivouy 6e GALO VOPOAOYIKS £TOG!

120

100 R

R ——
ol TN \ o
m VI e

20

0 T T T T

P O > & D & A M)
o o oS S g @”"& & @@Qb < @'\'@J @qﬁ” &
NN R AT D AT AT A AT A A D A

Yypa 6.5. Xpoviki aocvp@ovia Tov péyietov 24 opov 10gtioag (6 mm) oto

otafpo Aypwviov mapd To YEYOVOS 0TI 0L TIREG TOVGS Eival TOAD KOVTA.

Eff yia oTaBuoug 24h

Tatdl
OiINadEAPEIa
2KUpPOG
MuTiAfvn
Mikpa
KaoTtopid
lwavviva
HpdkAeio
EAANVIKO
AAEE/TTOAN
AyxiaAog
Aypivio
-04 -03 -0,2 -0,1 0 01 02 103 04

Iyfqpe 6.6. Tipéc amodotikétntag Eff yia tovg otadpovg e 1" opddag ko

oUYKpIon TOV 24 ®pOV.
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Er yia otaBuoig 24h

Tatdl
OiIAadéApeIa
2KUpOG
MuTtiAAvn
Mikpa
KaoTtopid
lwavviva
HpdkAgio
EAANvIkO
AAeE/TTOAN
AyxiaAog
Aypivio

0 1000 2000 3000 4000 5000 6000

mm2

Iyfpe 6.7. Tipég cuvaptnoeng c@alpatog Er yia tovg ota®poig e 1" opddag

K01 T1] GUYKPLoT] TOV 24 @pOV.

MSE peyioTwv otaBuwv 1ng opddag

Tatdl
diIAadéApeIa
2KUpOG
MuTIAQvN
Mikpa
KaoTopid
lwavviva
HpdkAegio
EAANVIKO
AAEE/TTOAN
Ayxiahog
Aypivio

Yyfquna 6.8. Méca teTpoyovikd cpdlpata peyictov (MSE)

Y. T0v¢ 6T00pods g 1™ opddoag

Ano 1o oynuata 6.4, 6.6 xkor 6.7 elvolr guEAVEG ALTO TOL OVOPEPOLE
TPONYOLUEVAS, TG TO. dOPVEOPIKE dedopéva ot cOyKplon ™G 24wpng KALoKOG
&xovv mOAD koAvTeEpeC emoooels. [Tio ocvykekpiéva oto oyfua 6.4 o1 GUVTEAEGTEG
ocvoyétiong givor g téEng tov 0,5 mpdypa mov deiyvel TOAD KoADTEPT GLOYETION
amo TN GLYKPLoN TOV 3 Op®V OToL UeTA Plag 0 cuvteleotng épvaye 1o 0,1. e 0,1
apopd Tov cuvtedeotn amodotikotntag Eff avtog otovg pieodc ko miéov otabuong

elvar BeTKog (KaAVTEPN EKTIUNTPLO OO TO HEGO OPO) KOL 1 TIUH TNG GLVAPTNONG

93



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

ocpdipotog Er otovg poovc otabuodg eivar g tééng tov 100 mm? n Ko
YOUNAOTEPO Ko TovToD, €KTOC TOV Aypviov Kot Tov loavvivov, elval younidtepn
Tov 2000 mm?,

ZHETIKA e TO PECO TETPAYOVIKO GO0 TOV UEYIGTOV TYLMV, QVTEG Ol TILES
NTav o1 YOUNAOTEPEG TOV UTOPECANE VO Ppovue HETd amd TOAAES (Thpa TOAAEG!)
dokipég Bertiotoromoemy. [TovBevd n Ty Tov PEGOV TETPAYDOVIKOD COAALOTOG OEV
Eemepve o 650 mm? ko efopdvtoc T Mikpa, v Ayyioho kot TNV
AAeEQVIPOOTTOAT 1) TN eivan puepdTepn omd 200 mm? mavtod! ENEBVOULE THG Ot
alyopBpot mov akoAovdNONKay yia va yivouv ot BeAtictomomaels etvat mhovoticon
YOPOKTAPO KOl OEV €YYLOVTOL TG 1 AVvon mov Ppiokovpe eivar kot n BEATIoT
(Kovtooyidvvng kot Evotpatidong, 2011, Makpomoviog ko Evotpatiadng, 2011).

Ot KaAOTEPEG EMOOGELS TV SOPLPOPIKADV dEGOUEVOV GTNV TPOGOLOIMGCT TOV
emtyelov, otV HeyoAOTEPT XPOVIKY] KApOKa, OtkaoAoyoOvtar Pdacel 600 outidv
Kupimg. H mpaotn artie, Kot onpovtikdtepPn KATA TN YVOUN TOL GLYYPOPEWMS, vl
EMEON M GVYKPION OTNV TEPITTOON TOV 24 0p®dV YiveTal 6€ OAOKANPO TO UNKOG TOV
YPOVOGEP®V, dNAadN 6e OAN TNV ypovikn mepiodo amd 1/1998 péypr tov 5/2010
OLVEYOUEVA, UE AMOTEAEGLO TOGO 1 EMIYELD YPOVOCEPA OGO Kol 1) SOPLPOPIKT VoL
£YOUV TOAAG UNOEVIKA (€131KE TOVG KaAoKAPLYOUG unveg). Movo kat poévo and avto,
ol ypovooelpés avtopata ovoyetiCovror kaivtepa. Evdwapépov o elxe ua
peTOyEVESTEPT UHEAETN VA KAVEL TNV 10100 cVYKPLON otV 24PN YPOVIKY KAILoKa
TaipvovTog LOVO TIC NUEPES UE LN UNOEVIKO VYOG Bpoyns.

O debvtepog AdyYog gival Tog oe peyalvtepn KAipoka, Aoy dopfdcewv e ta
emiyelor OgdopéVa, TA O0pLEOPIKE Yivoviar ovveyx®dg KaAvtepa (ot 010pODOCELS
yivovtonr og peyoddtepn KAlpoko —kvpiog unvwoia, mpoidov 3B43-kar petd pe
emuepopd yopvape oty 3opn kiipoka, PA keediowo 2, NASA, 3B42 Algorithm,
2011). To ovumépacua ovTd MPOKLATEL Omd TG HeAETEG TG AAeEOmMOVAOL
(AAe&omovrov, 2010) ko tov deido (Feidas, 2010), 6mov yia unviaio KAipoka, o
oLVTEAECTNG 0modoTIKOTNTAG TV dedopuévav Tov 3B42V6 alyopibuov gtdaver uéypt
kot 0,8 kot dvokora méPTel KAt and 0,4. Eniong, ot cuvieAeoTés £TEPOGVLGYETIONG
R etvar g téEng tov 0,8 ko peyarvtepot. [IiBavdg va vapyel o oyéon petasd
NG XPOVIKNG KMUOKOG GVYKPIONG KOl TOV ETOOGEDMV TWV dOPLPOPIKMY OEGOUEVMDV.
[TBavdg o petayevéstepn UEAETN OV TO £EETACEL VO AVAKOADWYEL Lol OYECT] TOL
delyvel g avfavouevng g YPOVIKNG KApaKoG oLYKPIoNG avEdvetal kol m

KAVOTNTO TOV S0PLPOPIKADOV SEFOUEVOV VO, TPOGOUOIDVOLV Ta EMIYELN dEGOUEVAL.
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[poympmvrog pe tovg otaduodc e 2™ ouddog kot cvveyilovtog va gipacte
oto 1° puépoc a&lordynong, edd to TPAyHoTa Holdlovy ToAd pe TV chykpion tov 24
®PAOV 6TOVS 6TABHOVG TG TPAOTNG opdodag. Kat eivor mpopavég kabdg ot xpovikég
KMpokeg ovykpilong eival mapominoleg (€0d M kAipoko ival ot 12 dpeg) Kot ot
YPOVOGEPEG GLYKPIvOVTOL 6€ OAO TO UNKOG TOVG cvveyoupeva. Puoikd Kot €0
vpéav ta d1a TpoPApOTe LE KUPLOTEPO TNV adVVAUIN KOTAypaens Tov 12m0pmv
ue moAD pikpd vVyog Ppoxng (tadéng <2 mm). Iapodria avtd ta dopvPopIKa dedopéva
otovg otafpodg g 2™ opddog eiyav mOAD kaAég emddoelg (avtioTtoreg Tng
oOYKpilong Tov 24 wpdv 6tovg otabuovg 1™ opddog) onwg eaivetar GAwote Kot
ota oynuata 6.9, 6.10, 6.11 kot 6.12.

[T ovykekpéva kol avaivovtog to Kébe oyfua Eexmplotd, oto oynua 6.9
napatnpoope wewg povo 2 otabuoi (Képxvpa war Koldvn) €xovv cvvieheom
ovoyétiong pkpodtepo tov 0,4 (ahid peyarvtepo tov 0,3). Ot vdérourol 15 otabuoi
etvar mveo 0,4 wor técoeplg otabuol eivor mhveo kot ond 0,5. O cuvteleotg
amodotikotntog Eff oto oyfjua 6.10 givor o pévog mov dev cuvadel pe TIG KOAEG
EMOOGELG TOL avaPEPALE Tponyovpéves. Me e€aipeon to otabud ™ Aptog, 6Aot ot
volouotl otabpoi Exovv apvntikd Eff, mpdypa mov onuaivel tog n exTipiTpLd pog
gtva yepdtepn tov pécov dpov (Kovtooyidvvng kot Mapdong, 2010, Moriasi et al,
2007). aporo avtd, apaupovog tnv Képkupa kat v Tpinoin oEff sivor (oyedov)
névto peyarvtepog tov -0,2.

To oynua 6.11, 6mov deiyveton N T g cvvaptnong Er, eivar ovcraoctikd
T0 TEWGTNHPLO TOV KAADV emddcenv Kabag pe e€aipeon 1o otabud g Tpumdiewmc,
oAol or otafuol €ovv T younAdtepn tov 200 mm? kow ot 13 amd avTovg
yopumAidtepn tov 100 mm?. Téco and ) ohykpion auTh Tov oTadudv e 2" opddec
660 ka1 omd ™V ovykpion ¢ 1™ ouddag otic 24 dpeg, mpokvmTel OTL M
TPocopoimon TV peyiotov (dnAadn 1 €AoyloTOmoINoN TOL HEGOVL TETPAYOVIKOD
oQAALOTOG HEYIOT®V), TOV EIVOL KO O OVTIKEILEVIKOG GTOYOG TOV PEATIGTOTOUCEWV
VTG NG epyaciog, eival TOAD Kovtd otny elayiotomoinon g Tyung Er (Tooakvidc,
2011), katt yio To omoio giyope KAvel pio vOEN 6T0 TEAOG TOV KEQaAaiov 4.

Téhog, oto oynua 6.12 deiyvovtar ta pésa tetpoyovikd cedipata (MSE) ta
omoia, dpota pe Toug otadpove g 1™ opddac, eivor To eEAdYIGTO TOV UTOPECALE VO
Bpobdue petd amd moArég Pertiotomomoels. Ot piool amd Toug oTtadrovg £xovv Tium
MSE ar6 200 mm? kat kéto kot povo 4 (otovg 17) otadpoi xovv Ty MSE méve

amd 400 mm?,
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Xypa 6.9. Xovreleotéc (eTepo)svoyétions R otn 120pn odykpion

TOV 6tofpdv 2" opnddag.
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Yyfqua 6.10. Xvvredeotéc anodotikotnrag Eff otn 120pn 6vykpion

TOV 6tofpdv 2" opnddag.

Y1 2" opddo yevikdg mapotnpionkay (avédmioto) kol emddoelg (PA oyfua
6.13) mapd ) pikpotepn khipoko (12 dpeg oe oyéon pe ™ ovykpion 24 opdv mg 1™
ouadag). Kot £dd mpopavdg 16300y ot Tapamdve 2 Adyol mov avopépape otn, 1"
opada oty nuepnoto cvuykpion. Edd dpwg mbavog va mailelt poro kot Evag dAlog
nopdyovtog. To eniyeio dedopéva otn 2" ouddo otabudv ta mApaue £Tolua
TANKTPOLOYNUEVA GE NAEKTPOVIKT LOPPT o€ ovTiBeon pe ta dedopéva TV oTaduUmV
mg 1™ omov mApaue To. Evruma TtV Bpoyoypdewv. Mmopel Aowmdv katd TNV

KOTaypoen TV Sed0UEVOV GE NAEKTPOVIKT LOopeN va yivetal kdmoto 16pOmon (m.y.
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va QTidvovTol To 0ed0UEVa, LE KATO10 0VOAOYIKT O10pBmoT, £T61 MOTE VO GUUTITTEL
10 Vyo¢ Ppoyng mov petpnnke omd 10 PPoyOUETPO KOl TO PPpoxoypapo GTIg
avtioToleg dpeg) KATL MOV o€ Kapio TEPIMT®ON Oev YIVETOL CLGTNUATIKA OTO
npwtoyevy Ogdopéva ota évtuma TV Ppoyoypdemv. Eueilg, ommv gpyacio avt
deytikape “a priori” ta emiyelo dedopuéva o¢ omorlvtwe ofdmiota. evikd, Alya
TPAYLOTO, OVAPEPOUE GTO KEPAAOO 3 yio TV aflomotio TV enlyelmv dedoUEVOV

KAt IOV Bl KAvoLE Kot 6TO €04P10 6.3 TOL TAPOVTOS KEPAAAIOV.

Er yia ota®poig 12h
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Yympa 6.11. Typéc suvaptnong cpaipatog Er otn 120pn odykpion

TOV otafpdv 2" opddag.
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Yyua 6.12. Méoo teTpayovikd c@aiporo peyictov (MSE)

Y. TovG 6Te0povs TG 2™ opddoug
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Yyfqua 6.13. Awaypappo ypovocelp@v emysiov (real) kot dopvgopikdv (est)

eTNoLOV peyictov 12 @pav e MM, 6to 6tedpé Tg Xpvoovmoing

[evikd o TOALOOG otafuovg e 2™, oAl kot g 1", opddag mapatnpidnke
po coPapn Pertimon TV emdOcE®Y (E101KA GTN EKTIUNGON TOV HEYIOTOV) amd TO
VOporoYIKS £€10G 2004-05 Kot peTd, TPaypa Tov eaivetat 6to oynua 6.14 (o) kot (B))
Kol gv pépel oto oynua 6.13. Avtd pdAdov opeiletor otn ocvveyn PeAtioon twov
TEYVOLOYIOV TOV 0pYavmv TV d0pu@dprv ¢ amoctorng TRMM (NASA, Mission
Profile, 2011). An6 1o 2013 kot petd ovapévetor véa YeVIA TOAAG VITOGYOUEV®V

J0PLPOPIKOV TPOTOVT®V Kol PEVEL VO EPEVVIICOVUE, IE UETUYEVECTEPEG UEAETEG, OV

Ovtmg Ba givor KaAOTEPQ YMPIg TO TPOPANUOTA TOV TOPIVOV.
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Yyfqua 6.14. Awaypappo ypovoselp@v emysiov (real) kol dopovgopikdv (est)

emolov peyictov 12 opov 6 mm oto otadpo (o) Keiopdroas ko () Koldvng,

o6mov Qaiveton  KaAVTEPN eKTipNON peyiotmv peta to 2004-05.
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Yotepa oand OAa To mopomdve, kKotalofoivovpe TOE To O0PLEOPIKE
TPOIOVTA, TOLAAYLOTOV UEYPL OTIYUNG, OEV TPOCOUOIDVOLY GE TKAVOTOMTIKO Babud
T0 emiyelo 0S0UEVO TOVAGYIGTOV GT HIKPT YPOVIKT KATLaKA KAT® Tov 12dpov. Z10
CLUUTEPOUGHO OVTO KaToANEopE €6 apyNg Kot YU avTd TPOGAVOTOAGTHKAUE KUPImG
OTIG KATOVOUEC peyioTomv. Aniadr, mapd Tov OTL ElYOUE APYIKA ®OG OCTOYIKN
ouvvaptnon otig Pektictomoosig v péylotn amodotikotnto (EFf) f v ehdypo
T ot cvvaptnon cedipatog (Er) evtomicape v advvopio Tov d0pveOpoL va
TPOCOUOIMGEL TO EMyEl OedOUEVA OE WIKPES YPOVIKEG KAMUOKEG HE TN HOPON
ouveEXOUEVNS XPOVOCELPAS. 'ETol, emKeEVIpOGANE MOTE VAL TPOGOUOIMGOVLE TIG TUEG
peylotov tydv (mMaxima), kdtt mwov givar amd povo tov peilovog onuaciog
TOVAGYIOTOV GTOV VOPOAOYIKO OYedOoUO. Xuvends, Pdiope ®G o©T1OY0 OTNV
avalnon TG EKTIUNTPOG TNG OOPLPOPIKNG YPOVOGEPAS Yo KAOe otabud v
EAOYLOTOTOINGT TOV GPUALATOV TOV TIUOV PEYIoTOV, ONAAdN TNV EAOYIGTOTOINGN
TOV HEGOL TETPOYMVIKOV GOAALOTOC.

[poywpmviog oto 2° o1ddio afloddynong Aowmdv, eléyEape kotd ndéco Ta
d0pPLPOPIKA OEOOUEVOL TPOGOUOLDVOLY TNV TIOAVOTIKY] KOTAVOUN HEYIOTOV TV
emyelov oe k0be otabpd. YmevOBopilovpe mwg ot Katavopes avtég eival ot amAég
eumepcés Kabmg o mAnbog tov etdv (11 TANpn VOPOrOYIKE £TN Yo YEOYPAPIKA
TAGIN pikpotepa and 40°) Sev emMTPEMEL TNV TPOCAPUOYN KATO0G HOOMUOTIKAG
katavouns. ‘Etot, n peyaddtepn tyun tpiopov givon kot to tpimpo 10gtiag. Emiong,
vrevBupiletor g €0M EVOLPEPOLOCTE YO TO OV TPOGOUOIDVOVTIOL Ol TUUEG
peyiot@v Kot povo. AvTtd onuoaivel TG To OvVTIoTOLYA HEYIOTO LETAED TOV EMIYELDV
Kol S0pLPOPIK®OV dedoUEvmV umopel vo punv givar cvyypova, mpaypa ocvvnoeg
COUPMVO, LE TNV HEAETT aLTT), KATL TOV avoQEPALE Kot Tapomdve (BA oyfua 6.5).

Ot Tipég TV péowv TeTpayovik®v ceaipdtov MSE eaivoviot ota oynuato
6.8 kot 6.12 yio v 1" kou 2" opddo oTadudv avtictoya. Qotdc0, avTA N T dev
elvor 10waitepa Katotomotikn Kobmg e€ivor 0 HECOG OpPOg TV TETPAYOVIKAOV
COOALATOV TOV TILOV TOV HEYIOTOV amd OAEG TIC KATOVOUEG OU®G, ONAadN Yia KAOe
diapkeia. ‘Etot yio mapdderypa, ot otaduoi g 1™ opddag and tovg onoiovg Bydrape
péylota OA®V TV dtopkeldv (3, 6, 12, 24 ko 48 dpeg) dtabétovy 5 Katavoués, pio
vy ke diapkela ko yoo v akpifeta dabétovy 10 xatavoués, Kabmg yioo kabe
dlapkelo vworoyicape 2 Katavouéc, pia vmoloyilovrag ™ péylotn Tun yuoo ke
£tog (etota péytota) kot pio vroAoyifovtog amid tig 10 péyloteg Tnég amd OAn ™

xpovooelpd cuveyopeva (PA kepdiaio 4).
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210 mapdaptua A og Ka0e otabud Eexwpiotd @aivovtal OAEG Ol KOTAVOUES,
dv0 yla k@be ddpkela. QotdG0, AMd OVTEC TIC KOTAVOUEG EVOLOPEPOV EXOVV KLPIMG
ot 2 N 3 mpodxteg (Heyardtepeg) Tinég mov eivan T péytota 10gtiag, Setiog kot 3etiog
avtiotoyya. o ta péyrota 10gtiog kot Setiag €01Kd €yve Eeyoplot| HEAETN Kot
VTOAOYIOTNKE TO GOAALN GE KAOE TEPITTMOT Kot 6TOOUO MG TIUN Kol O TOG00TO €Ml
101§ €K0TO TOL OvtioTolyov HEYIOTOL TV emyeiwv dedouévov. Ot TuéG avTég
eaivovtor oto mapdptnuo B oe mivakoc. Qotodco, ota oynuoata 6.15 kor 6.16
Qoivovtol To T0G0eTA £l TO1G £KATO Yo T peytota 10etiog kKon Setioc. Enueudvetot
TOC T GEAALATA OVTE VTOAOYIoTNKAY Yl TIC KOTAVOUES €TNCIOV PEYIOTOV Kot
povo.

Qot1660, €MEWN VIAPYEL TEPITTOON, KATL OV GULVEPN TOAAAKIG OTNV
napovoa Epguva (PA oyfua 6.19), udévo oy Tpd ™ (LEYAADTEPN) 1| Kot 6TN de0TEPT
T VO TAPOVGLALETOL HEYOAO GOAALO KOl OTIG VTOAOWTEG TYESG TO GOAAN Vo gfvat
eldoto. 'Etot ecdyape kot to HEGO GOAAUO TTOL OVGLOCTIKA €ivol 0 HEGOG OpOg
TOV GOEUAUATOV Yo KAOE KoTavoun, oniadn yia kabe didpkeia. Amd v GAAN OUMG,
umopel n wpocopoimon Katavoung vo eivol moAD KoK Kol TopOAo OVTE TO HEGO
o@Aaipa va PByet Kovid oto undév, kabmg umopel va Eyovpe peydio apvnTikd oaAld
Kot Betwcd opdApata. ‘Etol, eiodyape kot 10 péco amOALTO GOAALN TOL €ival O
HEGOG OpOG TOV ATOAVNTOV TIUOV TOV COUALAT®OV KOl TOV OVGLUCTIKA ivon M o
OVTUKEYLEVIKT] TIUN YOl VO TPOGIIOPICOVE TO TOGO KOAN €lvol 1 TPOCOUOIMOT TNG
katovouns. Kot €3 vy to vmoloyiopd Tov HECOV GEOAUATOV KOl TOV HECHOV
ATOAVTOV CGOOAUATOV YPNCULOTOWONKAY Ol KOTOVOUEG TV ETNCLOV UEYIOTOV
TIUOV, KoBdg avt) M pébodog elvor moAD mio dwdedouévn oty eneepyacia
peyiotov. Oleg o1 mopamave TIHEG TOV CEAALATOV @aivovTal yio kKafe otabud kot
KdOe daprela ywplotd og mivakeg oto mopdptua B. Xto oyfua 6.17 @aivetor to
péso Kot 610 6.18 t0 pHéso amdAvTo cEAApa 6 MM Yo KOs otabud Kot dS1dpKeLd.

210 2° 676810 0E10AOYNONG TV S0PVPOPIKDY SESOUEVOV LOYIKA TEPIUEVOVLIE
KO TIC KOADTEPEG £MBOGELS TV Sopveopik®dy dedouévav. Ovimg oe oyéon pe to 1°
OTAO0, TA JOPLEOPIKA OdOUEVE QOivOvTOl TOAD KOADTEPO KOlU IKOVA Vo
TPOCOLOUDGOVY GYETIKG KOAG KATOVOUES LEYIOT®V. € apKETOVG 6TAOUOVS PdAIoTA,
1060 ¢ 1™ 600 kar g 2™ opddac, ol KATAVOUES TPOGOUOLDVOVTOL ThPa TOAD
KoAd. Edukd omd v 1" opdda, otovg otadpoig me Attikic, EAAnviko (18tontépng)
Kot DIAaSEAPELD. Ol KOTOVOUEG TIPOGOUOIDVOVTOL TOAD KOAQ, KATL TOL oPeileTon

HdALOV GTO OTL LIAPYEL KOVTA MiyEl0g oTaBIOS Tov cuppeTéxel otn Padpovounon
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TOV 00PLPOPIKAOV OEOOUEVOV, TPAYLO TOV OVAQEPUUE KOl TOPOUTAVED. XTO CYNULQ
6.20 ((a0) kot (B)) eaivovion 2 TEPTOGES OMOL ELYOUE TOAD KAAEC TPOCOUOUDCELG

KOTOVOL®MV UEYIOTOV.

Z@aAua MeyioTtwv 10eTiag %

XpuooUTtToAn MW 48h
DOAwpIva E‘ O 24h
TpitToANn 012h
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Mukovog =
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KaAapdma =
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BéAo KopivBiag
ApTa
OIAadEA QeI , —
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2KUpOG -:'=__,-
MuTAfvn =
Mikpa (Qeo/vikn) ]
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lwavwiva =
HpdkAglo j—
EAANVIKO E_
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%

Yyua 6.15. Iocooto cpaipatog 10etiag (%) TOV avTioTOlY®OV TINAOV peyioTmOV

emyeiov oedopévmv Y10 KaOe otadpo
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Z@daAua MeyioTwyv 5eTiag %
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Yyua 6.16. IMocooto c@aipatog Setiog (%0) TOV AVTIGTOIY OV TIUAV PEYIGTOV

emyeiov ogdopévav o kG0s otadpo
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Yympoa 6.17. Méoo c@dipa Yo kG0s oTaOpo kKo orapkeLa.
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Méoo AmréAuTo ZQAApa
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Yympa 6.18. Méoo amorvto o@aipa Yo Ka0e otadpld ko drdpkera.

Qo1600, e AVTIKEWEVIKA KplTipla Kot PAETOVTAG Kot To oynpata 6.15, 6.16,
6.17 ko 6.18 katarapoaivovpe TS 01 EXOOCELS TOV OOPLPOPIKMY OEOOUEVMOV KO GE
avtd TO OTAd0 Ogv glvol ol KOAOTEPES OUVATEC. X& KOMOWOLVG OTOOUOVS Ot
TPOCOUOIDGELS NTtay Kakég (BA oynua 6.21 () kot cuyva mopatnpndnkoy peydio
o@aipata €W0KA otig twég 10gtiog onwg otov ITTvpyo mov elyape vmepektipnon

peyiotov 12mpov 10etiog katd 125%! Xtovg mivaxeg 6.1 kot 6.2 @aivovion ta
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peyoAvtepa oedipoto 10stiog ko Setiog aviiotoryo kot amd mOOLE GTUOUOVG
npoépyovtal. Emiong, o&iler vo oavoaeépovpe mwg mapatnpndnke oe  apketolg
oTaOHOVG o YEVIKTY PEATIOON OTIC TPOGOUOIDCEL KATAVOUMY KOOMG HEYOADVEL M)
YPOVIKY KAipaKa, dnAadn n didpkelo peyiotmv, Tpdyua mov deiyvel yloo akdun Lo
QOpa TNV adLVOUIN TOV dOPLPOPIKDOV OEOOUEVOV GE LKPEG YPOVIKES KATHaKeS. o
TOPAdELYHo TOPOOETOVE KATAPYNY TOVG YXApTEC cpaipdtwv (Tapapnua IN), kupimg
petd tic 12 dpeg yo vo soppetéyovv Aot ot otabuoi. Eniong, to oynuo 6.21 ((o) o
(B)), aAhd kon ot0 oynfua 6.15, kortdlovtag Tovg atabuote [Tupyov, Kaiapdrag kot

Ayyiéddov, 1 Bertioon avtn) eivat epeavig avEavopevns g KApLokas.

24h (maxyear)
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Yympa 6.19. IBavoTik] Katavoun £T101OV PeYioTOV 24 POV
anl T0 6tedpé Ayytdrlov, 0TOV QAIVETAL 1] AOVVANIN TPOCONOLIOGNG

TOV 2 70 PEYIA®V TIUOV Povo.
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Yympa 6.20. Iopadeiypoto oA KOA®V TPOGOPUOLAOGEMY KOTAVOUMV Y10, TO
emiolu péyeta 48 wpav Yo Tov otadpd (o) tov EAAnvikod ko (B) g

drLoprvog
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12h maxyear 48h maxyear
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Xypae 6.21. Katavopéc etfiormv peyiotov (o) 12 opov ko (f) 48 opdv amd to
otaOpo Tpwrorewe. Eival epeavég mog n Kok 7pocopoioon Tov 12 opov (a)

PerTidVETAL GNUOVTIKA 6T pEYOAVTEPT OLapKELN TOV 48 wpv (P).

IMivaxag 6.1. Meyarvtepa o@aipata 10etiog yro kGOe drapkero og mm.

3h 6h 12h 24h 48h
31,65644967 27,57558602 82,54486 | 66,95543 | 49,94406
MuTiAfjvn Aypivio Mupyog Mupyog Mupyog
-57,44 -65,75 -76,0471 | -107,215 | -146,815
Ayxiahog Ayxiahog Képkupa | Aswvidio | Aswvidio

IMivaxkag 6.2. Mgyarvtepa o@daipatao Setiag yio ka0 drapked 6g mm.

3h 6h 12h 24h 48h
28,43142349 31,65644967 38,89491 | 59,86622 | 57,24402
MuTtiAAvn MuTIAfvn Mupyog Moupyog | Képkupa
-14,71519028 -14,56604893 -57,4538 | -72,3089 | -70,8407
PiIAadéAPEIa lwavviva 20u0da 20uda 20uda

"Yotepa and 6Aa ta mopondve, 6to onueio avtd a&ilel vo GNUEUDCOVLE TOVG
oTafHOVG GTOVG OTTOI0VG T SOPVPOPIKE dEOOUEVA EYAV TIG XEPOTEPEG EMOOGELS, GE
0,TL 0Qopd TNV ekTiunon peyiotwv, KATL T0 omoio Oa eavel kKot 6Tovg Ybptes Tov Ha
oyoAbdoovpe 610 £64¢1o 6.2. 'Etot, and tovg 29 otabpovg, ot 6tadpol Tov arottovy
mpocoyn eivar kvpimg n Képkvpa pe cofapd mpofAnupata vroektipnong peyiotwv
10etiag (oy. 6.10, 6.13, 6.17, 6.18 kar mv 6.1), o TTVpyoc pe onuavtikd TpofAnuata
vrepektipnong peyiotov 10etiag ko Setiog (oy 6.15, 6.16, 6.17 kou mwv. 6.1, 6.2), n
Ayylohog pe coPapd mpoPAnuoto vmoektipmong peyiotov 10gtiog otn pkpn
KMpaxa (oy. 6.8, 6.15 kol mwv. 6.1), T0 Aewvidlo ko 1 Lovda pe emiong cofopd

wpoPAiuata vroektiunong peyiotov 10etiag (oy. 6.17, 6.18 xar mwv. 6.1, 6.2).
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AxolovBobv 1 AAeEavdpodmoin pe Yevikég tacelg vrepektiunong (oy. 6.17 ko
6.18), 1 Mutihvn pe ehappd vepektipnon tov peyiotov 10etiog ko Setiog (mv.
6.1 kot 6.2) Kot 10 Aypivio pe VIEPEKTIUNGON OTIC MIKPES KALOKEG KO DITOEKTIUNON
og ot ToV 48 wpdv (oy. 6.17 kot mv. 6.1 kot 6.2). ['a kabeti Tov avapépovpe ce
VTNV TNV TOPAYPOPO TOAPATEUTOVE KO 6TO TapdpTnua A Kot B.

Evolapépov éxel va mpocéfovpe TmOC TO PEYUAVTEPO TPOPANUO TO £YOLV
otabuot 6mwg 1 Képrvpa, o I[Mupyog kot 1 Lovda mov eivar Teployes e «SOGKOAM
kabeotmta Ppoyns. Kot ov 3 meproyés Ppiokovian o oufpomievpd kdtt mov divet
TOAD GUYVEG BPOYOTTMOGELS, Ol amapaitnTO £VIOVEG, LLE OTOTEAEGLA 1) TPOGOUOI®G
mg dloutag tov Ppoxdv omd dopvedpovg va yivetoaw eEoupetikd SVGKOAN Kot
aféPain. Z1o €30¢1o 6.2 B GYOMAGOLE TIG YMPIKEG KATOVOUES TMV CPOAUATOV KOt
Ba dovue Katd mHGo Ta dopvEOPIKA dedopuévo 3B42 avamapiotovy TV TotKiAio

KabeotdTOV Bpoyne, N omoia dlakpivet T YOPA LOC, GTN HKPY YPOVIKY KAILOKA.

6.2. XAPTEX-XQPIKH KATANOMH X®PAAMATOX-XX0AIA

210 mapov £daplo Ba acyoAnfolue YEVIKOG Yoo TNV YOPIKN oSomoTio ToV
J0PLPOPIKMOV dedOUEVOV Kot YU avtd Bo avaeepBovue €KTEVOS OTIG YOPIKEG
KOTOVOUES TOV COAALATOV, Ol 0moieg paivovior 6tovg yxaptes (PA. €dd@lo 5.3 kot
napdptnua I'). Exiong, Oa oyoAidoovpe v ikavotTnto TV 00pUQOPIKOV 0EG0UEVOV
Vo TPOGOUO1ALOVV TNV YEVIKN GUUTEPIPOPE TV aKPoi®V ENEGOdIOV Ppoyng Tavm
and tov EAAadikd ympo, oniodn oe kdBe mepoyn (otobud) Bo eetdoovpe ™
oLYVOTNTA TOV 0KPoiV BpoxdV, TO VYOG TOVG GE GYXECT LE TO HEGO ETNGLO VYOGS Kol
TN YOPIKY] KOTAVOUT TOVG Yo TNV €E€Taom ¢ omoiag o pag Bondnoovv ot xbpteg
oV 5% kepataiov kat Tov TapapTHuatog I

Apyikd, PAEmovtag Tovg xdpteg 5.1 pe 5.5 tov keparaiov 5 (eddpo 5.3), ot
omoiotl givan ot ydpteg peyiotov 3, 6, 12, 24 kol 48 wpov, OTOG AVTE TPOKLITOVY
and To TPOTOYEVI] SOPLPOPIKA OESOUEVA, GLUTEPOIVOVUE TG O dOPLPOPOS, GE
YEVIKEG YPOLUUES, TPOGOUOLDOVEL GYETIKA KOAG TNV dlotto TV PPOYONTOGE®Y GTOV
EMadikd yopo. TTo cvykekpipéva, Topatnpovpie TG To MO EVTovo €mEcHOLn
ovoowpevovtol otn dVTikn EALGSa, oty votia [Tehondvvnco, tnv Kpnmn (wov av kot
éxel kpd pEco €TNGLO VYOS, CNUEIDMVEL EVIOVEC KATOLYIOEG, EWOIKA 1 OVLTIKY]), OTA
VNnowd Tov avotoAkoL Atyaiov (amd PBoppd mPog VOTO) KoL OTNV TEPLOYN TNG

Attwcofoiwrtiag, 6mwg dAlmote avapévetar (Mapdong, 2011, Mikov, 2010).
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Qo1000, GTNV OVATOMKN OKTOYPOUUN TNG Y®POg mpog 10 Atyaio, otnv
neployn Tov BoAov, onueidvovtol eniong évroveg kataryidoeg (Mapdong, 2011) kTt
mov d0ev @aivetar omd To dopveopikd dedouéva (xbpteg 5.1 pe 5.5). Amd g
oLYKpIoES oTNV TEPLOYN TG AYYLAAOD 1| VTOEKTIUNGOT OLTH £YIVE EUPAVIG, EOIKE
oTIG KpEG KATpakeS (mv. 6.1). EmmAéov, otovg yaptec 5.1 pe 5.5 (xvpiwg otov 5.1)
TOPOTNPOVUE OE KATOEC TEPLOYES TG OEV VTLAPYEL OLOAY LETAPACT YPOUATOV, KATL
7OV OElYVEL 10 ACVVETELD GTO JOPVPOPIKA dedOUEVA, EWOIKA OTAV OVTO YIVETOL TAV®
and BoAdooieg TEPOYEC TOL OEV LEAPYEL OVAYALQEO Yo Vo dikaloAoyel TETOLEG
anotopeg oAdayéc. Mo mopddstypa otov yaptn 5.1, mov eivan yapng peyiotov
3wpov 10gtiog, omd okobpo umie (>110 mm) to akpifdg dimhavd eatvio pmopei va
givar okovpo mpdovo (<53 mm). Avtdg eivar kol 0 KOPLOG AOYOC TOV KAVOE TNV
napepPorr] amd to 4 yelrtovikd @atvio 6to onueio Tov kdbe oTabUov, eV OTMG
npoavaépape Kavovikd Ba émpene to dedopéva tov kbbe oTabpov vo cuykplodv
pe ta Sopueopikd Tov eatviov 6o onoio Ppicketor péca 0 GTaOUAC.

Inueiwvovpe BéPata maA Tmg To £vo eatvio £xel £ktaon mepimov 610 km?
010 Ye®YpoPkd mAdtog twv AOnvov (Kovtcoyidvvng k.a., 2010), éktaon mwolv
HEYAAN Yo Vo Oe®@PNGOLUE TO YOPAKTNPIGTIKA NG Ppoyng otabepd o1 puKkpm
YPOVIKN KAMpoko tov evog enelcodiov (Kovtooyigvvng kot ZEavOoémoviog, 1999),
OAAG €00 puAGE Yo TIEG peyiotov 10etiog Kot Oyl Yo éva akpoio EnEGOO10 HUOVO.
IV avtd m ondtoun petdfoon YPOUATOV GE YETOVIKA @ATViOL KOl TAVEO oo
Boldocia meployn dev dikatoroyeitarl 1 kKaAvtepa ivar oyeTik®g aniBovo va cupPet.
Yrdpyer BéPara kar M mepintwon va cvuPel péoa otn 10gtion éva moAd évtovo
EMELGO010, OV Vo TANEEL Kupiog éva @atvio, mpdypo mov Oo to 0dNYyNGEL Vo
dtapopomomBel oNUAVTIKA 0O T, YELITOVIKA TOV 6T TIUn Tov uéytotov g 10gtiag.
AVt d¢ev givar advvarto va cupPel aAAd kadd givar va elpacte Alyo KoyOTOTTOL GE
TETOLEG TEPUMTAOGELS KOL VO EPEVVOVUE TNV AELOTOTIO TOV OESOUEVOV TEPULTEP®.
EmnpocOétmg, avtéc or amdtopeg orloyéc ypopdtov copPaivovv kvpimg oTIC
UIKPOTEPEG YPOVIKEG KMpaKeS (3 kot 6 wp®dV) kot eEaAelpOVTOL OTI HEYOAVTEPES,
K&TL IOV €lvan Aoywd Kot deiyvel ocvvénela. Avtd cuppaivel Aoy TV dtopbdcewv
OV Yyivovtal Ge UEYOALTEPES KMUOKEG KOl YU oUTO TO JdOPLEOPIKH OEOOUEVA
TOPOVCIALOVTOL T GLVETY Kot BEATIOUEVAL.

YHETIKG e TN YOPIKY] KOTOVOUN TOV CEOALATOV Kol EEKIVOVTOS UE TO
péytota 10etiag, PAEmovpe tovg Yapteg 5.12 pe 5.16 tov KepaAaiov 5. Xtn pkpn
YPOVIKN KAlpaKo Tov 3 opadv (PA. xdptn 5.12), Eexwpilelt n onuavikn apvnTikn
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pepoAnyia, ONAOON 1 VLWOEKTIUNGN OTOV KEVIPOAVATOMKO yYmpo 1ng EALGSG,
onAadn amd v meployn ¢ Bowmtiag péypt n Oeocarovikn, T Bépota kot ehappd
mv Koaotopd, pe amokopdeopo v mepoyn Tov BoOlov mov mopatnpeiton
vroektiunon g taéng tov 60 mm. Exniong, onuavtikn Betikn pepoinyio vapyet
OTIG TEPLOYES TOV avatoAkol Atyaiov kot wdaitepa ot Mutinvn g 1aéng twv 30
mm. Axoiovbei n Kpntn xou n mepoyn ™¢ AttwAookoapvoviog, OTov VTapyEl
vrepektipmon taEews 10 kot 20 mm avriotorya. Katd ta dAla, yevikd mapatnpeiton
po eAappd vToekTiunon Tov peyiotov, g TdEng tov 5-10 mm. Xy kAipoko tov
6 wpdv (xaptng 5.13) maAt dwutnpeitar 1 voektiunom otV TePoy Tov BoAov kot
™m¢ Oeccariag (TAEn 45 mMm) kat oty TEPLOYXN TS MUTIMVIG [0 GOQ®OG HIKPOTEPT
VREPEKTIUNOT TS TAENS ToVIS mMm. g OAeg TG AAAEC TEPLOYES LIAPYEL EAAPPA
VIoEKTiUN oM peEYioTOV TG TAENG TV S Mm.

2mv KAipoka tov 12 opdv, ot 010popomocelg ival evTovotepes ylatl Tdpa
GLUUETEYOLY KoL Ot 28 otafuol, eved péypt tdpo cvppeteiyov povo 11, dniadrn g
TPOTNG opadag (Ko otig 2 mePImTdoels amovotdlel o otabudg Tatoiov kabmg dev
éomoe péytota 10gtiog). Ot S10popOTOMGELS GTOVS YAPTES TOV 12 pdV Ge GYEoN U
aVTOVG TV 6 ®POV, AdY® TS AALUYNS TOL TAO0VE TOV GTOOUMV TOV GLUUETEYOLV,
etvan éva amd Ta pelava onpeio avtg g epyasioc. H ortia avtod tov mpofAnuatog
gyKertal o1 OLVGKOAD TOL cuvavTHcapE Vo Bpoldue alOMGTO TPMTOYEVY EMiyELN
dedopéva. ' awtd dhlmote Eyovpe Kot 2 opdoeg otaBuav pe 6,tt OVoKOATEG puropel
avtd va eépel. H duokoria gvpeong alldmotov TpmToyevay enilysiov dedopuévav-
petpioewv etvar éva mpoOPAnpa mov yopoktnpilel ™ yOPO KOG Kol TPEMEL VL
Eemepaotel 660 10 dvvatoOV Ypnyopotepa av BELove var Aée TOG KAVOLUE GMGTO
oxedGHO £pYOV KOl TAAVOV dtoyeiptong.

Enavepydpoaote Aowmdv oty 12mpn kAipoka (xéptmg 5.14) wor exel
mapoTNPEiTol o €VTOVN) VIEPEKTIUNON TWOV OTNV  TEPOY] TG  OVTIKNG
[Tehomovvncov, g Attowroakapvaviog puéypt kot to lodvviva pe onueio aryung tov
[Topyo, O6mov vrdpyer vrepextipnon g taENS twv 80 mm. Emiong vmdpyer pia
piKpn vrepektipunon yopo ota 10 mm oto xevipwkd Avyoio, pwo {ovn amd v
Atk péyxpt ™ Moutivn. Ztov  avtimodd, vmdpyel éva HETOTO  GOPapmng
VIOEKTIUNONG peYioTov amd Poppd mpog voto, amd v Kevipik] Mokedovia,
Oeocaria ko ) Poxida péypt v avoatoiikn [lehordvvnco kot ) dvtikn Kprtn,
pe kvpotepa onueion v Ayylodo kot to Xavid, 6mov @tdvel ta 50 mm. Axoua,

évtovn vroektiunon vrdpyer ko otnv Képkvpa kot 1 Ogonportio, dmov vrdpyet
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pepoinyia g Taéng tov -70 mm. X11g vwOAoES TEPLOYES O dOPLPOPOS VITOEKTILA
YeVIKA Ta péytota katd 10 mm to moAv.

Yrg 24 wor 48 dpeg to mphypato eivor oAy mo oporomomuéva. Ta
OQAALOTO, TTOV TOPATPOVVTOL €ival TOAD HikpoOTepa emiBefaidvoviag avtd mwov
AVOQEPOUE TOAAAKIG TG TO. OOPLPOPLKE TPoidvTa PEATIOVOVTOL LE TNV AOENOT TG
YPOVIKNG KAMpoakoc. Xt 24 mpeg ovykekpluévo (xbptne 5.15) ot peyorvtepeg
pepoAnyieg etvar g taéng tov 10-15 mm kot evtomilovtar ot SvTikn
[Telomdvvnoo pe Betikd TpAoNUO KoL PE APVNTIKO TPOGTLO GTNV TEPLOYN TOL BOAOL
Kol 6TV TEPLoyN 1oV Apyoikod KOAToL péxpt voTia ota Xavid. Oco yia 11g 48 dpeg
(x6ptng 5.16) to mpaypota elvor oakOPM TO OUOAR LE YEVIKN HUKPT VTOEKTIUNGON
nepimov 10 mm pe e€aipeon v mepoyn tov Aswvidiov-Moveppaoctidg, 6mov 1
vroektipnon eivar yopow ota 40 mm kot otnv mepoyn g Képkvpog ko g
Ayyrddov pe vroektiunon pkpotepmn twv 30 mm.

Ye 0,11 apopd ta pEYIoTO SeTing, M KOTOVOU TOL GOAALNTOS TPOPOVOG
dwgpopomoteitor amd ovty tev peyictowv 10etiag (PA. mapdpmua ). ITwo
OLYKEKPIUEVA, Y10 TIG 3 DPES, G OAN TNV NTEPOTIKN YOPO TOPATNPEITOL piol piKpn
VROEKTIUNOT amd 5 MM péypt Kot vVIepeKTiunon g tééng Tov 2 mm. Xg 0An v
vroroun yopa (Iovio, Kpntn, Aryaio kot Opdkn) mopatnpeitol pio vIepekTiumon
peyiotov peyéfoug 5 pe 7 mm. Ewdwd oty meproyn g Mutiinvng, pali pe m Xio
Kol T Xdpo mopatnpeitar vmepektipnon taéng 15 mm. Xtig 6 ®peg, £yxovue
vrepektiynon ot Mutinvn (=30 mm), omv Kpnm kot ot {ovn amd v NA
Oeocario (Yoo TpdOTN eopd) péxpt ™ dvtikn Zteped (~10 mm). Kartd ta dAia ta
o@aipa dev Egmepvd To 5-10 mm.

Y1g 12 opeg, o yapng pordlel moAv pe tov avtiotoryo 10etiog. Aniaomn
vmp&e, vepektiunon otn dvtikny [Hehomdvvnoo (~20 MmM) Ko otV TEPLOYN NG
Attikng péypt ™ Mvutianvn (~10-15 mm). Ymoektiumon omv dvtikn Kpnm (~30
mm) koi, 6mwg oto cedipata 10etiag, pétomo vroektipnong and Bowwtio péypt
Oeocarovikn kot Koaotopid-Képkvpa. I'evikd otig vndiowteg meployés ocedipa
TaENg £5 mm. X115 24 dpeg empévoiv ot 2 {dveg GPAALOTOC oYedoV 101eg e Tig 12
opeg. AnAadm, vmepektipnon ot ovtikny IleAlomdvvnoo-Attikn-Mvutiangvn (ue
péytom pepoAnyio 40 mm oy meproyn tov Ivpyov) kot vToekTiunon ot SVTIKN
Kpnm- Avoatoikn IlehAomodvvnooc-Oeocoario-kevipikny Maxedovia (pe péyLot
pepoAnyio 30 mm oty meployn tov Xoviov kot tov Bodov). Ot 2 avtég Loveg gival

nepimov KaBeteg. Ymepextipunon onuewwvetal kouw otnv Képkvpa yio mpotn @opd
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tdemwc 20 mm. Téhog, otig 48 mpeg Exovue évav TOAD OUOAOTOINUEVO YAPTN WE
YeVIKN vrepektiunon otn ovtik] EAAGSa (pe péytotn tiun 15 mm oty Képkvpa)
Kot og OAn v vrorowtn EAAGOa vroektipmon tééng 5-10 mm pe efaipeon v
kevrpoduTikn Kpntn 6mov kel n tipn eivon mepimov 15 mm.

Yvveyiloope pe 1o péca oedipota (PA. mapdptnuo I'), mov elvar mo
OVTITPOCMOTEVTIKA 1oL TNV EKTIUNGCN TNG HEPOANYING OAOKANPNG TNG KOTOVOUNG GE
kdOe duapketo. A&ilel va avapépovpe TOG 00 01 HEPOANYieS elvatl TOAD HKPOTEPES
®¢ TWES KoL lvat Aoykd ooV LIAGUE Yoo HEGEG TIES peponyiag. Qg Tpog To pHéGo
OQAALO, OTIC 3 MPEG TOAPATNPEITOL TOVTOV LU0 YEVIKT VIEPEKTIUNON TAENG S MM Kot
10 mm omv mepoyn g Opdxng kat votdtepa puéxpt ™ Motinvn. E&aipeon
amoTELEL M KEVIPOOUVATOAIKN MTEPOTIKN YOpo, omnd v avatolkn Ilehondvvnco
péxpt v kevrpikn Maxedovia, Omov Exovpe Pikpr| LIoeKTiUNoN HEXPL S mMm. Xtic 6
WpeS mopaTNPovVTOL YeVIKA 2 Tdoelg otn yopo, pe v Kpnmn kot to voto Aryaio
avlpesd tovg. Ymoektipnon oe 0An t dvtikn EAAGda (péyiotn Ty 3 mm oty
Képkvpa) ko vepektipnon oe OAN v AvatoAikn pe omokopvempo tov ‘EBpo pe
Tiun 10 mm.

X1g 12 dpeg oynpatiovior mdAl ot 2 {dveg mov elyope Kol 6TO GOAALOTO
Setiag. Edo emkpatel m {dvn vmepektipnong enektewvopevn oe Iledhondvvnoco-
Attucn-Mutiinvn ko Opdkn (ue pé€yrotn pepoAnyio 15 mm oty mepoyn Tov
‘EBpov) «or  vmoektipmon otmv  Kphm-  [lehomdvvnoo-Oecoora-KevTpikn
Moxedovia kot Hrepo (pe péyrom pepoinyio 20 mm oty meproyn tov Xoviov).
Yrc 24 opeg €ovpe moM Tig 2 (®veg 0AAd TOpo emkpoatel M vrogktipmon,
emextewvopevn oe Kpnmn (uéytotn tyuq ~10 mm) kar oxeddv OAn ) yopo omnd
AttwcoPolwticc kot Popeltdtepa.  Ymepektiunon vmapyet poévo ot OLTIKN
[Tehomdvvnoo (péytotn tun ~15 mm) kon to Extdvnoa. Xtic 48 dpeg €yovpe maiL
évav TOAD OLOAOTOINUEVO XAPTN He KOpla onueio v vrepektipnon oty Képkupa
(~5 mm) kot v vroektiunon oty Kpntm pe péyiotn tiun 10-15 mm oto Xavid.

Téhog, Ba avapepBodpe Ayo 6TOVG XAPTEG TOV HEGOV ATOAVTOV COAALATOV
(BA. mapaptnua I'). Onwg mpooavaeépape, 10 pEcO AmOALTO GEAANN givar o
KAADTEPOG OeikTNGg NG AS0MIOTING TOV TPOCOUOUDGEMY TMV KOTAVOU®DV O KAOE
dlbpkelo. EeKvOVIOC, OTIC 3 Opec Ta  peyovtepa  oeaipoto (~15 mm)
mopatnpovvtol otn BA yopa, otnv meployn g Opdxng kot tov BA Avyaiov. Ta
HIKPOTEPO GTNV TEPLOYN TNG ATTIKNG. XTI 6 dpeg, MAAL Ol peyoAOTeEpPES TIUEG
o@aipatog moapatnpovviar oto A-BA g EAAnving emikpdrewoc. Xtic 12 dpeg
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UEYAAEC TIUEG GOPAAUATOC EMUEVOVY oTO BA g y®pog 0AAL UEYUADTEPEG TUUES
napatnpovvtan otn votio [lelomovvnoo kat  dvtiky Kpfen (~15-20 mm). Xt 24
opeg. XT1c 24 opec M katoavour dev oAAdler mopd poévo ot tiég. Méyiomn Ty
opdlpnatog 6to Agwvidlo (~20 mm) kot eldyiotn oty meployn g Koldavng (~5
mm). X1ic 48 dpeg, peydreg Tipnég opaipotog mapouévovy otny Iehomdvvnoo péypt
™ dvtikr Kpntn, 6mov kot ta. péytoto avtdv (~20 mm) kot ta Extdvnoa. H meploym
YOUNA0H 6QaANaTOC enekTeiveTan o€ OAN T Makedovia kat o fopeto Atyaio.

ZNUEUOVOVUE TTMG Ol TOPAUTAV® TILES LEPOANYIDV TOVL OVOPEPOVTOL dEV Elvarl
To. aKpPn cedipata oe B€cElG 0TAOUOV OALL Ol TYES TOV TPOKVITOVV OO TOVG
YOPTEG, GTOVG OmOiovg &yl yivel maperPoin Kol cLVERMS €EOUAAVVOT TILOV GTA
onueio tov otabuav. Apa, dev elval ica to GEAALATO GTOVG YOPTEC KOL GTOVG
nivokeg tov moapoptiuatog B oe o ocvykekpiuévn 0éon otabuod. ‘Eva akdun
onueio mov a&ifel va tovicovpe givar m¢ mapd ™ dwpopomoinon 6to TANHOG
oTafudV, ot ¥apteg KPUTOUV Uo GUVETELD (T.Y. otabepn VIEPEKTIUNON GTN SVTIKY
[TehomovVnco ko ™ Mutianvn) mpdypa mov kével aSlomotn Ty Tapodeo EPELVA.
Q61000, KPIVETOL GKOTLUO VOl YIVOUV TOALEC avTioTOl EG LEAETEC GTO GpECO UEAAOV,
Yopic Ta TpoPALATE TNG TAPOVLONG, LE TEPIGGOTEPA OEJOUEVO KOl UEYOADTEPESG
YPOVOGELPES, GE GLVOVAGCUO LE TOL SOPLPOPIKE TPOIOVTO TOV GLVEXDS PEATIOVOVTOL
Kol yivovton o wAnpn. Mévov €tot Ba £yovpe Kot o a&ldmoTo amoTEAEGLOTO KOl
T OAOKANPOUEVN €OV Yio, TV aSlomoTion Kol YPNCYOTNTO TOV S0PVOOPIKOV
TPOIOVTOV.

Amd OAN TV TOPATAVE GUVIOUN TEPLYPOPT] TOV YOPTMOV, UTOPOVUE VO
KOTOANEOVE O KATOL0 YEVIKGL GUUTEPAGUATO MG TPOG TN YWPIKN 0EOTIOTIN TOV
0PLPOPIKDOV dEOOUEVMV. Apykd, OTIC HeYdAeg TES, dnAadn ota péytota 10etiog
Kot Setiog, mapoamnpeitor poviun (oe OAeG TIG YPOVIKES KAUOKEG) OMNUOVTIKNI
vIepeKTiuMon amd T dopLEOPIKA dedopéva oTIg TEPLOYEG Tov BA  Aryaiov
(Mutiivn) kot o cofopn LTOEKTIUNGN OTIC TEPLOYEG TNG KEVTPOUVOUTOAKNG
nrepotikig EALGOag (Oecoaria). Emiong, amd tic 12 dpeg Kot mhvo vrapyet puo
aKOUN coPapr] Kot HLOVIUN VIEPEKTIUNON otV Tteploy] ™G dvtikng Ilehomovviicov
(ovppetoyn otabupov ITvpyov), dmwg emiong kot ot dvtiky Kpnm (ocvppetoxn
otafpod Lovoag) OToV TapaTNPEITOL Ho LOVIUN Kot coPapr| vroektipnon. Akoua,
ko 1 Képrupa eppaviler peydha ocpaipota aArld ota peyédn 10etiog eivor apvntikd
(vmogktipunon), eved oTig peydieg khipokeg (24 kot 48 dpeg) ™G Setiog yivovron

BeTikd (vepextipunon).
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210 Héca GEAALOTO EVIVTTOON KAVEL | LOVIUN LREpekTiunon oto BA Atyaio
Kol T Opdxn. I[IdAr otV weproyn ¢ Oecoariog eviomileTon LovVIUN vIOEKTIUNON
Kot whvo amd Tig 12 dpeg Eexwpilel maAL | vepektipnon ot dvtikn [leAomdvvnco
Kot 1 vroektiunon ot ovtik] Kpnitn kot v mepoyy Oeccaiiog-KeEVIPIKNG
Maoakedoviac. T€hog, oTa HEGU OTOAVTO GOAALATO, O1 LEYOAVTEPES TIUESG, TPAYLLOL TTOV
ONUOAVEL TTOGC £YOLUE KOL TIG YEPOTEPEG TPOGOUOLUDGELS KOTOVOUDOV HEYIGTOV,
evromilovtor ot BA yopo kot wdiaitepa oty mepoyn s Opdkng-Mutidnvng.
Metd 11 12 dpeg peydrha opdipato eviomiovior ot A-NA Ilehondvvnco, o1
dvtikn Kpntn kot oty mepoyn tov Entavicwv, mpdypa mov akovyetol Aoyiko €&
a1tiog Tov £VvTovou Kot TOKIAOLOPPOV KaBEGTATOG BPOYNS TG TEPLOYNS.

A6 T péylota Tov TPOKLATOVY o TO EMIYELD OEDOUEVO KOl KOLTMVTOG KO
T0Vg YhpTeg 5.6 pe 5.10 tov 5% kepodaiov mapotnpovue mw¢ ue eEaipgon T
Képxupa, ta peyodivtepa, oe amdAvta voopepa, péytota g 10etiog kot g Setiog,
oe Oheg TG OWPKELEG, TPOEPYOVTOL Omd TNV avatoAkn yopa. Kot dwitepa 10
TOGOGTO TV LEYIOTMV GE GYECN UE TO LEGO ETNGLO VYOG Ppoyng Ba elivor kotd moAD
peyoAuTepOo otV avoToAlkr] EAAGS0. AVTO TO YOPAKTNPIOTIKO TOV aKpoimV
Bpoyontdoemv givar evola@EPoV vo. dOVUE oV VILAPYEL GTA OOPLPOPLKE dEdOUEVOL.
Ytov mivaxa 6.3 @aivovrol ta peyorvtepa péytota 10gtiog ko Setiog and to enilysia

Kol SOPLPOPIKA dEGOUEVA KOl TOV ALTA CLVERNGAY.

IHivakog 6.3. XapoaktnproTikd peyardtepov Tipa@v péyteta 10etiog ko Setiog

Y0 TO ETLYELX KOL SOPVPOPIK(E OEO0UEVQ

MéyioTa 10eTiag
Emiysia Aopuopikd
(mm) O¢on (mm) Ofon
. NAatoc () | T Mrkog (°)
3h | 111,8 | Ayxiohog | 203,43 35,75 19,75
6h | 134,6 | Ayxiolog | 213,48 36,50 28,00
12h | 206 Képkupa | 309,09 35,75 28,75
24h | 256,6 | Acwvidio | 331,17 35,75 28,50
48h | 296,2 | Acwvidlo | 463,89 35,75 28,50
MéyioTa SeTiag
Emiysia Aopuopikd
(mm) O¢on (mm) Ofon
. MAérog () | T. MAkog (%)
3h | 72,2 | AAeg/moAn | 130,57 37,75 27,00
6h | 86,9 | AAet/mroAn | 151,09 36,25 29,00
12h | 130,4 | Aewvidio | 187,15 36,75 26,50
24h | 175,4 Zouda 187,72 36,75 26,50
48h | 210,7 | Acwvidlo | 234,42 36,75 19,25
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Xapteg 6.1. Xaptng peyorvtepov Tipov peyiotov 10etiog (o) ko Setiog (P) Yo
KG0g ovapkero. Ta péyreta Tig EMY givar ta pie ooppfora (pmie (o) ko

yoralro (B)) kot Tov 0pv@OPov To KOKKLVE, (KOKKIVA () Kot TopTOoKaAi (B)).
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Eneon o1 0éoeig mov onuewdvovior To pEYOADTEPO UEYIOTO OmO  TO
dopveopikd dedopéva datiBevton pe cvvietayuéveg otov mivaka 6.3 kot dgv eivan
e0koAo va katarapovpe mov Bpickoviat, mapatiBetor Kot ot xdpteg 6.1 (o) kot (B))
ne T1g 0éoelc TV peyaldTepOV peyioTov TIH®V Yo kdbe didpketa, yio ™ 10etio (o)
kot v Setia (B) tOc0 Yoo To emiyeln 660 Koty o dopvpopikd dedouéva. H
YPOVIKY] KMpako ovoamopiotator pe to péyedog tov ovuporov (Povia). Ta poavpa
oTiypata otoug xapteg 6.1 glvar ot Béoelg Tov otabumv e EMY.

ATO TOLG TOPATAVD YAPTES WG O SopPLPOPOG divel TIG UEYOADTEPES TIUEG
LeYIOTOV GTNV AVATOALIKN Kol VOTIOL YOPO. X€ YEVIKES YPOUUUES «TLEVELY TNV TAGT TOV
VIapyeL, ooy oty NA ydpa, mopd Tov 0Tt givar avodpn A0y youniod HEGOL
etnotov Hyovg PBpoyne, €xovue kol Tig evrovotepeg Kataryideg (Mapdong, 2011,
Muyuikov, 2010). Qot600, 6TV TOPOTAVEO GOYKPLoN coPapn Tpoyonédn amoteAel TO
yeyovog Ot dev €yovpe Kamolo otabuo oy meployn g Podov, kabmg o dopupodpog
dtvelr moAD peydieg tég peyiotov 10etiog yopo and to vnoi. Emiong, coppwva pe
ta dedopéva e EMY @aiveton va €xovpe vymiéc Tipég peyiotmv kot otn Popeto
xopa (AleEavopovmoAn, Ayyioiog, Képxvpa) mov dev @aivetor va divelr Ko o
dopupopoc. Mnv  Eexvoopue mwg ota  oedAipato  10stiag, M Képxupa
TPOTOYOVIGTOVCE GE TMEPMTMGELS VRLOEKTIUNONG. ATd TV GAAN, 1 Mutinvn &ixe
UOVIUN VTEPEKTIUNOT), KATL TOL «AmOKAEiEy TV meproyn TG AAeavopodToANG Ko
VOTIOTEPX QIO VITOEKTIUNGELS.

[Iépa amd v mopamdve amAovsTteLHEV) GOYKPIoT, Yo Vo dobue og kabe
otafud av mpocopoudveTal 1 dlonto TV akpainv enelcodinv, cuykpivape petald
NG EMIYELOG Kol TNG OOPVOOPIKNG-EKTIUNUEVNG POVOGEPAS TO. GLVOALKE YIAMOGTA
(mm) Bpoyng mov énecav, Tov aplBud Tov nuepdv (] tov 120pmv yio Tovg 6Tadpong
g 2™ onddac) pe un undeviky Ppoxfy (Nr) xar tov apud tov nuepdv (| tov
12wpwv yio Toug otadpovg g 2™ ouddac) pe vyog mhve omd kamoo dedouévo
(Nr>10, 20...). Ta oamoteAéopato kéOe otobuod @aivovior o€ Tivakeg ©TO
napdptua A. IMopotnpnoope Twg 6T CLVIPITIKN TAEWLYNEIN TOV GTOOUDOV, TO
oLVOMKGO MM PBpoyng NTav TOAD TEPICCOTEPO CUUPOVO LE TO EMLYEWD GTOLXELQ.
Emiong, o1 uépeg (M ta 120pa) pe un undevikn Ppoyn Mrav oAt ToAD TEPLECOTEPES
oTo enmiyelo dedOUEVO KATL TTOV 1GYLVPOTOLEL TO GUUTEPAGUE LOC TS 01 SOPLPOPOL
adLVOTOVV VO KOTOYPAYOLV TO HUKPA €TEICOSI0. AKOUTN, KOl 6TO PETPLOL EMEICOIN
(m.%.10 — 20 mm) mapatnpriOnke coPapr vroektiunon. 'Etel mpopavodg Tpokdntel n

oLYVOTATY OPVNTIKY LEPOANYIN TV HEGOV OpmV TV Ypovooelpdv (PBIAS). Ocov
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aeopd ta Eviova eMEIGO00, MUEPeS Ppoynsg pe mhve oamd 60 1 70 mm kol ekel
VINPYE CLYVE VTOEKTIUN O], O)L TOGO £viovn 06O TPV, aAAG GVVNOMC 1| XPOVOCELPH
TOV d0PLEOPIK®OV OedOUEVOV «KpoTovoey 1 1 2 TOAD €viova emelcOole Topd Tig
LEYAAES VITOEKTIUNGELG GTA LETPLOL KO LKPA ETEGOILOL.

Olo to TOPATAVEO GLVASOVV LE TO GLUTEPACUO TWG O dOPLPOPOS AYVOET
CLOTNUOTIKG LKPE ETEIGOO0. OALA KATO0 GTIYUN (TOVL UTOPEL VoL UV GUUTITTEL e
TPAYULOTIKO EMELCOO10) 0 dOPLPOPOC divel pa HeYOAN T «EEIGOPPOTAOVTAGH KOS
™V Kotdotoon, KATL mov ovaeépdnke kol mponyovpéveog oto €ddoro 6.1. O
UNYOVIGUOS  ovTOC  OlKomoAoyeiTor ov  okKePTOVPE TG o oAyopiBuog 3B42
xpnowponotel dS10pbwon e entysio dedopéva aAld oe pLeyaADTEPT YPOVIKT KAILOK
(kor pahoto unviaio, am’ O6mov Pyaiver xot’ evbeiav o 3B43, NASA, 3B42
Algorithm, 2011) ywa va amogevyfolv ta mpoPAnuate ava&lomioTiog Tov entyeimv
OedoUEVOV OTIG HKPEG KAMpakeS. Aoy yiver 1 010pOwon emotpépel onv 3mpn
KMpoko pe poviédho empepiopov (disaggregation, NASA, 3B42 Algorithm, 2011).
Movo kot pOVO 0 EMUEPIGUOS EUTEPIKAEIEL GNUOVTIKO GOAALOTO KOl YU aVTO EYEL
yvivet ocofapn épevva mhve oto Bépa ko €yovv avamtuyBel moOAAG poviéha
(vreTeppvioTikoh OAAG KOl KUPIMG GTOYOCTIKOL YOPUKTNPO) Yoo TN Helwon g
apepardotntag Tov (Koutsoyiannis, 2003).

H 1ehevtoio pébodog mov  epopudcape Yoo Vo OLOMIGTOGOVUE OV
TPOGOUOIMVETOL 1] CLUTEPIPOPE TOV aKpaiwV €NEGOdIMV, NTav vo eAEYEOLUE OV
TNPEITOL TO TOCOGTO TOV UEYIGTOV TILAOV GE GYE0T LE TO HEGO ETHGLO VWOS BPOoyng
QoG meployns. £to mapdptnua A og kébe otabud vrapyetl Eva mivakog mov divel ta
péylota g Tn (o€ mm) kot og 10606to (%) Tov HEGOV ETHGIOV Hyovg Ppoxns, Yo
To emiyel Ko To O0pLEOPIKE Ogdopéva  avrtiotoya. Duvokd, Yoo T EMIyELN
dedopéva, ywo péco emowo Vvyog mapbnke m Tty g EMY (EMY, 2011,
Ake&omovlov, 2010, Kovtsoyidvvng k.a., 2008), evd yio To S0pueopikd 10 HEGO
emoto Vyoc mov Pyaivel amd tov akydpiBuo 3B42, dmwg vmoloyiotnke amd Vv
AreEomovrov (AreEomovrov, 2010).

g YEVIKEG YPOUUES TA TOGOGTA G€ OAES TIG KAINAKES elval KovTd, GAAOTE e
apvnTikn peponyio kot dArote pe Betikn. To amoteléopata 6Aa mapatibevior 6To
mapdptnua A, yio ka0 otabud Eeympiotd. Qotdc0, Y10 vo £YOVE L TO ETOTTIKN
elkova eTidéape Eva ddypappa (oynua 6.22) ato omoio o oplovtiog dEovag eivor o
HEGO €TNO10 VYOG VETOV KOl 6T0 KABETO dEOVa €ival TO TOGOGTO TOVL UEYIGTOV GE

oxéom He To HEGO €TNGL0 VYOG Kot eKel BaAape dGAoVG Tovg otabuove. AtoAéEape T0
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péyoto twv 12 opov mov glvorl o €mOmTIKO Kol €lvol TO UEYIGTO 7OV Eival
dwbéoio oe OAOVG TOVG oTaBpovC otn pkpoTEPN Ovvarn KAlpoko. Epeig
avapévoope Kaldg To HEGo €TNG10 VYOS awEdvel To T0cooTd va TEeTel (Mapdong,
1997) mpdypo mov cuvéPn PAEmOVTAG TIG Ypappég Tdong oto oynua 6.22. To Béua
elvol 1660 Kovtd elval avTéC ot 2 YPOUUES TACE®S, ONANON 1 YPOUUN TAONG TOV
emyeimv Kal TV S0pueopik®Vv dedopévov. [payuatikd, PAETovTag To oynua 6.22 ot
yYpoppég thong etvar moAD Kovtd mpAypo Tov onuoivel TG O dOpLEOPOC
TPOCOLOIMVEL KAAG TN GUYKEKPLUEVT] CUUTEPLPOPA TOV OKPUI®mV YEYOVOT®V BPOoyNng
Kol OElYVEL TG VIAPYEL PO GUVETELD OTO dOPLEOPIKA dedopéva oTIS O1BPOPES

ypovikég KApakes (amd to 12mpo péypt 10 HEGO ETNGLO0 VYOG).

Noocooto % peyiotov 12wpwv 10etiog

40 . ¢ Real

35 ® B SatEst

[ |
30 —Q.—- YriepBoAikn (Real)
25 u * — — YnepPoAikn (SatEst)
20 i L 2
* * u |
15 |
. . =
10 . ’M
] = -
] H¥e . ¢ =
0 T T T T T 1
200 400 600 800 1000 1200 1400

Méoo Etriolo Y og Bpoxrig (mm)

Yympo 6.22. Illocoota peyictov 12 opav 10etiog o€ oyéon pe to pnéco €r11010

Vyog veTo Yo to emiyera (Real) kot to dopvgopika (SatEst) dedopéva.
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6.3. ANAAYXZH AZIOINIXTIAY EINITEIQN AEAOMENQN

g 0Mo T0 kePAAOLO cLINTAGALE Yo TNV ASlOTIOTIO TV SOPLPOPIKDOV OESOUEVODV GE
ox£0M LE T EMIYED KOl KOAVOUE EVOEAEY] OVAALON TOV GEAALATOV TTOV divouv Ta
TpOTA o€ oyfon pe to devtepa. Qotdco, NdN amd 1o 3° keedrato Kavape pio vo&n
yio Vv aflomotio Tov dedopévov g EMY ko eimape mowg o€ oplopéveg
TEPMTMGELS EvaL TETOO TOL KAVOLV Ta {dta TaL emiyela dedopéva apeifora. Dvoikd,
oV TaPoLGH Epyacion dev €ylve KOAMOLOG €AEYY0G OEOMOTIOG TOV EMIYEIWV
petpioemv kot to dedopéva ANednkav €& apyng og aldmota kot cootd. 26TO60 €
Kdmolovg otofuovg 060nke m evkopia va yiver kdmowo €1d0og €AEéyyov mOL
TapoLGLAleTOL 6TO TOPOV £6GP10.

Koartapyds a&iler va avapépoope mmwg ta AN oTig peTpNoelg Exovy 2 orties.
H mpom ottie eivor 10 ocedipa pétpnong AOyo Kdamolag dvoiertovpyiog Tov
opybvov, evdd m 0e0TEPN Kol MO oLV Elvar M AavOacuévn kotoypaen g
HETPNONG, KATL TOV OPEIAETOL ATOKAEIGTIKG 6TOV TopatnpnT. O cuVILAGHOS TV 2
odnyel og TANOOPA KEVOV TILAV 1] TILOV TOL OeV lval Aoyikég 1| dev svpuPadilovv pe
T1¢ volomeg petproeic. o mopddetypa otoug otafuovg g 1™ opddac cuyva
cuvavtinoape n pétpnon Ppoxoduetpov vo punv cvpuPadifer pe tov Ppoyxoypdpov,
pHéAAov AOy® PAAPNG KATO10V 0pYdvoL N ATPOCEEING TOV TAPATNPNTY. LVYVE, GTOVG
otadpovg g 2" opddag cuvavticapue TOAAEC KEVES TILEC KOl OVAUEST OTA KEVE VoL
VIAPYOVV KATOlEG OKOpmieS TES, M oSlomotio TV omoiwv sivor e&opetikd
apeifoAn aArd oe kopio tepintwon dev pumopet va eleyyOel.

Onwg avapépape oto kepdioto 3, ta dedopéva Tov otaduod Tov Aypiviov
kol tov loavivov to mpoape Kot ®¢ €viuomo  Ppoxoypaeov  aAAd Kot
TANKTpOAOYNUEVE GE NAEKTPOVIKT popen otnv 12wpn kAipoka. ‘Etol pmkape oty
dradkacion vo. GUYKPIVOLUE TIG 2 aVTEG YPOVOCELPEG KOt VO, OOVUE oV TO dESOUEV
ovurintovv petald tovc. H ovykpion éywve omyv 24mpn kiipoko Kabhg oty
TEPIMTOON TOV O0€0OUEVOV amd To. £viuma Ppoxoypaewv, pUoévo otig 24 mpeg
TANKTPOAOYNGOUE OAN 1Tn YPOVOCEPA cLvEXOUEVA Oomd TIG UETPNOES TV
Bpoyopetpawv yio kabe pépa. ‘Etot, Ta 0ed0pUEVO TOV NTOV ETOLUN GE YNOLIKN LOPON
kol Ntav ot 12m0pn KAipoko cvvabpoicOnkav otig 24 dpeg yia kdbe pépa otig
22:00 UTC, agov ta Bpoyxduetpa divouv tn pétpnomn kébe pépa otig 24:00 yeyuepviy
opa EAAGoog (BA. xepdAiato 3). Toco otn ocOykpion tov Aypwviov 660 KOl TOV

loavvivov vroloyiommkav OAo 6co vmoAoyilovtav oTIC cLYKpiGES UETAED TOV
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emyeiov 0ed0UEVOV KOl TV 00pLueoplKav ot kibe otabuo. Emiong, £ywve kot
oVYKPLON UEYIOTOV Kol oOYKPlon Tov aplfuod Tov MUEPDV UE UM UNOEVIKN
Bpoyxodntwon. Ta amote éspota Kot yio Tovg 2 oTafpovg eaivovtol otov mivaka 6.4.

Ta arotehéopota dev glval Kot TOGO IKOVOTOMTIKA 01K Y10 TO 6TAOUO TOV
Aypwviov KaOdG GLUVOVINGOUUE CUVIEAESTN OOOOTIKOTNTAG YUP® oTo 0,6 Kol TN
ocuvaptnong cedipatog 923,24 mm?%. AALG Kot 0 OUVTEAECTNG GLOYETIONG Elvat
pikpotepog tov 0,8. IMapatnpodue mmg yio Tov otabud tov Aypiviov, o YneLokd
dedopéva delyvouv va Exouv Kataypayel Teplocotepo Pkpd enelcodia (1195 nuépeg
Bpoymg évavtt 960 mov divovv ta EvTuma) eva Ta Evumo divouy TEPIGGOTEPD LEYIAN
enelcoo (4 muépeg pe vyog peyaAvtepo amd 90 mm €vovit Kavevog amd To
ynowkd). Emione, vrépyer coPapn vroextipnon (25%) tov peyiotov mpeprnoov
VYoug Bpoyng amd To ynelakd o€ oxéon pe ta Evtuma otoyeio. Amd tn ovykpion
0T TPOKVATEL TS T UEYOAD ENMEGOOIN €0KA givor e&oupetikd appifoia apov 4
and avtd (Léca ota omoia givar Kot ta peyedn 10etiog kan Setiag) dev aivovrol amd
o YNeLokd dgdopéva. X1o oynua 6.23 eaivetal n xpovocelpd MoV UEYIGTOV
TILDOV O1apKELNS 240PDOV, OTWG TPOKHTTOVV OTd TO YNPLOKE Kot EVTLTTo OESOUEVAL.

¥t0 otabpd tov looavvivov to mpdypoto eivor moAd koAvtepo pe Eff
peyaivtepa tov 0,7 kot R peyaidtepo tov 0,85. Ta péyiota eivar modv kovd (4,85%
oc@dipa oto péyioto 24mpo g 10gtiog), OTmg paivetor oto oynua 6.24 6mov pHovo
10 €10¢ 2007-08 mopatnpeiton coPapr acvuewvia, kot to mAN0o¢ TV akpaiwv
emelcodiwv ivar 1o, dnAad pépeg pe vyog peyarvtepo amd 60 mm, givar 1o 1010
1660 oTa £VTVTTA 0G0 Kot 6T YNnotakd. Duoikd, ivol Aoyikd vo unv vapyet TANPNG
tavTIon Kuplwg AOY® ™G cvvdbpoiong and T1g 12 dpeg ot1g 24 TOV YNELOK®OV
dedopévov  agol amatteitar moapepfPoAn ovvabpoiloviag ommv kdbe pépa Ta
dwdexawpa otig 06:00 kot 18:00 oe nuepnola otig 22:00. Q61660 01 EMOOGES TOV
Aypiviov gtvar moAd KaKEG Kot deV dKaloAoyoHvTal amd Tn GLVAOPOLoT).

[Tépa amd v alomotio TV TPOTOYEVOV emyeimv oedopévav, Tifeton
Mmuo a&lomotiog yo Tig TWES TV peyiotmv mov e&nfydnocav and tovg otabuovg
™G mPOTNG opddac. Xto 4° kepdhato avapépape Tog ot kKibe otabud n cHykpion
petalh tov emyelv Kol TV d0PLPOPIK®V JEOUEVOV, OTIS HKpEs kKApokes (3, 6
Ko 12 dpeg), 0ev €ytve og OAN TN XPOVOCELPE GLVEXOUEVA OALA YL KABE VOPOLOYIKO
étoc emAéEape Tig 10 nuépeg pe 1o peyaAdTeEPO VYOS Kol 6° aVTEG £YIVE | CLYKPLON.
Amo avtég TIg Nuépeg Pynkav kot ta péyiota 3mpa, 6mpa kot 12mpa, TpayHo To

onuaivel Tog vadpyer mbavotnto (Hkpr PEPata) vo yAvovpe KOO0 UEYLOTO,
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Kopiog Tpimpo. T tovg otebpovg g Attikng ovykekpuéva  (EAAnviko,
Ddrradérpela Kot Tator) To HEylota o KATO1EG O1APKELEG £XOVV VITOAOYICTEL OO TOVG
Kovtooyiavvn kot dArotr (Kovtocoyidvvng k.a., 2010) kat evdlopépov Ba gixe va
KOvOoupEe pwl oVYKplom. Xtov wivoka 6.5 o@atvetar m oOykpion HeEYIOTOV OTMC
npoékvyay amd v peAémn tov Kovtsoyidvvn kot dAlov (2010) kor amd v
TOPOVCO. HEAETN OO Ta EVTLTIOL TOV PPoyoypdemv Yia to otabpd Tov EAANvViKo.

Avtiototya otov mivaka 6.6 yuo 1o otafpd g Prradérgelag kot 6.7 yio to Tator.

IMivaxkag 6.4. ATOTEAEGPATO CVYKPICEMV EMYEI®V dEdOPUEVEOV

Y10, TOV 6Ta0po Tov Aypviov Kot TV loavvivov.

Aypivio lwavviva
eff 0,591027659 0,723077276
Er (mmz) 923,2391981 149,4466911
Yneilaka ‘Eviutra | Wneoilakd | ‘Eviutra
av (mm) 2,154644876 | 2,145023 | 2,990017 | 2,91167
stdev (mm) 6,371109243 | 7,320441 | 7,483578 | 7,838954
bias (%) 0,448551231 2,690781201
stdevbias -12,96822854 -4,533456851
MAE (mm) 1,191853035 1,305377574
RMSE (mm) 4,681491049 4,125127763
R 0,774649162 0,856050713
R"2 0,600081325 0,732822824
mm 8767,25 8728,1 10453,1 10179,2
Nr 1195 960 1260 1036
Nr>10 291 288 349 339
Nr>20 119 122 135 148
Nr>30 45 56 61 74
Nr>40 21 31 26 36
Nr>50 9 12 13 16
Nr>60 4 10 6 6
Nr>70 3 7 3 3
Nr>80 2 4 0 0
Nr>90 0 4 0 0
maxValue 85,15 114,2 80 76,3
(mm)
Difference (%) -25,44 4,85
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Xpovocelpa T101OV NUEPNGLOV PEYIOTOV Y10, TO 6TAONO TOV
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Yympa 6.24. Xpovocelpd £T101@V NUEPNGLOV PEYIOTOV Y10 TO 6TAONO TOV

Ioavvivov ard To yneroka Ko EVTuna 0£d0péva.

ATO 11§ oLYKPIGELS TPOKVMTEL TS Ol TIUEG HEYIOT®V NG TAPOVCAG HEAETNG
Kol ¢ peAémg tov Kovtooyiavvn kot dAdwv (2010) elvar mapa mold Kovtd Ko
OLVENADC Tapd Tov «ovopBOdoLo» TpOTO mov pmopel va akoAovOnoape yo vo
e€dyovpe HEYIOTO OTIC LUKPEG KALOKES, OV YAoaue KavEVA HEYIGTO KOOMDG OOV deV
VILAPYEL TANPNG TAOTION TIMV, Ol TIHES amd TNV Tapovoa HEAETN elval pHeyohOTE peg.
E&aipeon amotelei o otabudc tov Tatoiov Omov mopaTnPOOLVIOL OCNUAVTIKEG

amokMoelg, KatL mov Kavel ta dedouéva Tov otalfpov e€apetikd apeifoira, dmmg

elyape vroylaotel €€ apyng AOY® TV TOAADV eAAElYEWV.
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IMivakag 6.5. Loykpion eTnoimv peyictov TIHOV 6 MM
anté Tovg Kovtooyravvn kot aiior (2010) kot ta évrvma Bpoyoypdomy

v 170 610.0po Tov EAAnvikov.

Kourooyiavvng k.a., 2010 ‘Evrumra Bpoyoypdewyv
6h | 12h 24h 48h 6h | 12h | 24h 48h

1994-95 | 36,5 | 42,7 | 42,7 62,3

1995-96 50,3

1996-97 54,3

1997-98 166,5 142 | 166,5
1998-99 1026 | 769 | 96 | 96,3 | 96,3

1999-00 | 12,3 | 12,3 | 12,3 20,7 | 17,8 20,5 | 20,7 | 20,7
2000-01 | 41,0 | 41,0 | 410 49,7 1425 (494 | 41 49,7
2001-02 | 68,2 | 79,3 | 106,7 | 123,6 | 629 | 89 | 968 | 123,6
2002-03 | 57,6 | 59,6 | 59,6 735 | 56,3 583|596 | 735
2003-04 | 52,8 | 61,0 | 61,8 62,8 | 50,8 594 | 62 62,8

2004-05 | 339 | 339 | 339 33,9 | 339 [ 339 | 346
2005-06 | 66,2 | 734 | 744 974 | 66,7 | 726|744 | 974
2006-07 | 32,0 | 394 | 394 31 1394 394 | 414
2007-08 | 32,2 | 341 | 341 32,6 | 37,7 [ 341 | 643
2008-09 | 19,0 | 19,0 15,7 | 184 | 19 19,6
2009-10 27,8 | 36,7

Iivakag 6.6. X0yKkpLon £TNGIOV PEYIGTOV TIHAOV 6€ MM
an6 Toug Kovtooywavvn ko airor (2010) kon ta évroma Bpoyoypdomyv

v 10 61006 TG Néag Prrhaderpeiog.

Kourooyiavvng k.a., 2010 ‘Evruma Bpoxoypdpwv
6h | 12h | 24h 48h 6h 12h | 24h | 48h

1991-92 | 50,3 | 64,5 | 65 69,4

1992-93 30,8 43,8
1993-94 40,7 57,2
1994-95 | 88,3 | 109 | 118 122,8
1995-96 49,2
1996-97 120,9
1997-98 124,3 113,5 | 124
1998-99 54,2 35 49,7 | 49,7 | 50,4

1999-00 | 9,6 | 12,8 | 12,8 44,9 19,5 | 30,7 | 256 | 449
2000-01 | 34,8 | 48,2 | 52,2 52,2 32,6 | 46,5 | 34,8 | 52,2
2001-02 | 345|474 | 71,3 87,6 63,7 | 63,7 | 63,5 | 87,6
2002-03 | 42,4 | 49,7 | 59,1 59,2 44,7 | 64,1 | 45,2 | 59,2
2003-04 | 39,2 | 55,9 | 67,4 75,5 384 | 544 | 475 | 755

2004-05 | 45,5 | 45,5 | 45,5 455 | 455 | 455 | 54,4
2005-06 | 31,2 | 31,2 | 34,6 31,2 | 46,2 | 34,8 | 56,2
2006-07 | 44,2 | 51,4 | 60,9 442 | 524 61,2 | 795
2007-08 344 | 437 | 344 [ 437
2008-09 544 | 54,4 | 544 | 544
2009-10 324 | 403
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IMivakag 6.7. Z0ykpion eTNoi®V peYioTOV TIHOV 6 MM
ané Toug Kovtooyiavvn ko airor (2010) kon ta évrome Bpoyoypdemy

v 10 610.0po Tov Tatoiov.

Kourooyiavvng ‘Evrurra
K.a. 2010 Bpoxoypdewv

24h 48h 24h 48h

1998-99 | 43,1 53,5
1999-00 | 50,9 55,3
2000-01 | 27,6 27,6
2001-02 | 63,4 86,4
2002-03 | 419 46,5
2003-04 | 51,3 69,1
2004-05 | 60,2 79,1 | 27,2 27,2
2005-06 | 51,8 76,1 | 51,8 70,3
2006-07 88 100,7 | 88 100,6

2007-08 54,7 73,9 | 54,7 54,7
2008-09
2009-10 23,8 25,7

Téhog, 0&iler vo ava@épovpe TEPMTMOOCELS WEYIOTOV TYWW®OV 7OV NTAV
LELOVOUEVEG GE TEPLOYEG TNG XPOVOGEIPAS OEOOUEVOV OOV VIPYOV TOAAG KEVA.
Térown yapaxtnpiotikny mepintoon eivor o otabuog Tpikaio Hpobioag oOmov
napotnpnOnkay 2 emota péytota 120pov pe 1o i (99 mm) ce meproyn pe mapa
TOALG KEVE, TN GTIYU] TOV 0 S0pLPOPOG divel avtictorya péyiota 12wpa, to id1o
£tn, mOAD younAotepeg Twég (mepimov 40 mm). Axoua, a&ilel vo avapépovpe momg
KOl OTIG 2 GUYKEKPUYEVES NUEPES TOV GUUPMVO [E T, ENiyela Exovpe 12mpo Tung 99
mm, o dopveopog diver tiun 0 mm. H mepintwon avty, O0nmg @aivetol 6to oyfua
6.25, eivar KAoooK) cOPapn LIOEKTIUNGON amd TOV dOPLEOPO OAAL pmopel vo
opeiletar povo oe AavBacuéva emiyeio dedopEVaL.

Ytov mivoka 6.8 eoaivovtol To LeEYOADTEPH GPAALATO EKTIUNONG (TOV Kot TOTE
ocuppaivovv Kot og ol KAIpaKo chykplong) mTov odnyodv it 6T0 GUUTEPAGHA OTL
0 30pLPOPOG divel PETPNOEIS EKTOG TPAYUOTIKOTNTOG €ite OTL £yovpe AovOaouéva
emtyelo dedopéva. Ta Satj deiyvouv TIg S0pLPOPIKES TIES TOV 4 YEITOVIK®Y QOTVIDV
ko Est efvon 1 extiunuévn tium mwov Pynke amd v PérTiot mapeppoin (BA. eddpio
4.3). A6 tov mivaka avtd To KupLoTEPA TPOPANUATO (VTOEKTIUNONG) PaivovTol va
OLYKEVIPAOVOVTOL 6T Zovoa Kot (vrepektipnong) otov [Mvpyo kdvovtag Ta entysia
HETPNOELS TOV oTafu®dv ovtdv oueifoies. DLOIKA, OVTEG Ol TEPUITMOGEL OEV

ovykpivovtal pe v mepintmon oto Tpikaia Huabiog kabhg o dopvedpog diver un
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UNOEVIKEG TIMEG, TPAYUO TOL ONUOIVEL OGS Yoo TO o@AALN pdAlov guBiveton M

d0pLPOPIKN EKTIUNON.
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Yypa 6.25. Lofapo ceaipa oty ektipnon Tov peyictov 12mpov 10etiog (Mm)

mBavoOg AoYy® AaBovg 6ta emiyero dedopéva (real) ota Tpikara Hpobiog.

Emiong, a&ilel va avapépovpe kot v mepintwon tov Asmvidiov mov divel
v péyieto 48wpo 10etiog 296 mm (26-27/1/2003) tiuf modd peydin cOpe@va Kot
LE TIG OvVTIoTOLXES dOPLPOPIKEG HETPNOELS. L26TOGO, OV PaiveTol vo vdpyel AdBog
ota entyeln otoryeio Kabmg ouTe KEVES TIHEG VITAPYOLVV kel KOVTA (YPOVIKA) OALA
Kol 6TV mepLoyn g avatoikng [ehomovviicov yevikd cuvndilovion tétola akpoaio
yeyovota, Omm¢ yw mapadstypo oty KopivBo mov onueumdnke muepnioto Hdyog
Bpoyng 290 mm, Ty mTov KATEXEL KAl TO TAVEAANVIO PEKOP LEYAAVTEPOV ATOAVTOV

nuepnoov vyovg Ppoyns (Iamabeodosiov ko Karsipa, 2009, Mapdong, 2011).

Mivakag 6.8. Kvprotepeg nepintOOES GPUANATOV KAVOVTAS Ap@ifoin tnv

0ELOTTIGTIO TOV EMIYELOV 0EO0UEVOV.

Station Scale (h) Date UTC Real Sat; Sat, Sats Sat, Est
TpikaAa
HuaBiag 12 26/3/2007 6:00 99 0 0 0 0 0
Youda 12 12/10/2006 6:00 139 65,2 57,2 38,89 25,42 | 62,46149
ouda 12 17/10/2006 18:00 104 8,17 10,14 10,87 29,85 | 18,31439
ouda 12 16/1/2001 18:00 124 41,03 35,93 20,94 5,01 38,82106
Mopyog 12 21/12/2001 18:00 56,3 140,24 | 163,51 | 176,09 | 152,07 | 148,5449
Mupyog 12 4/12/1998 18:00 1,9 103,9 102,8 114,2 110,2 104,7949
Képkupa 12 1/11/2000 6:00 206 70,24 59,13 23,63 52,21 35,93856
MuTIAfvn 3 22/1/2004 8:00 1,6 103,26 | 85,51 73,2 64,77 | 79,13142
AyxiaAog 3 9/11/1999 2:00 86 9,09 10,81 9,6 10,99 10,81

124



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

Yotepa amd OAo OGO avVOQEPOUE OTO TOPOV KEPAANLO, KATOANYOVUE GTO
YEVIKO GUUTEPAGLO TTMG TO OOPLPOPIKA dEOOUEVA eV ElvVOl Ko TOGO TKOVOTOUTIKA
oV AT YpoviKN KAIpaKa £vOg enclcodiov. Ta dedopéva avtd Ppickovy KaAdtepn
epappoyn oe KMpatikd Oépata mapd oe vOporoywkd oyediacud. Ilpémer va
YPNOLOTOLOVVTOL TAVTO GE GLVOLUCUO UE ASIOTIOTEC EMIYEIEG UETPNOES DOTE VA
SO TPAOVOVTOL. ZVOTHVETOL VO YPNCUYLOTOI0VVTAL UOVA TOVG HOVOV G €EAIPETIKEG
TEPMTMGELS TANPOLG avuTapEiag entyslmv dedopévmv Kot g £pya 0G0 TO SuvaTOV
YOUNANG ONUOVTIKOTNTOG.

H dmapén térolov €idovg dedopévav pumopel 6e TOAEG TEPUTTOCELS VO LG
«Aboet o xéploy KaBMG amoTEAOVY o YPyopT Kot Aueco TposPaciun AVom o€
npofAnuato avalnTnong LETEMPOLOYIK®OV OEO0UEVMV, E0IKE GE TEPLOYES OOV T
entyelo dedopéva gite dev vapyovv gite dev givarl aglomota. Qotdco, N adlomioTia
TOV 00PLPOPIKAV OELYVEL TMOG 1 OVAYKN YO GYOANCTIKY KOl UE TPOSAYPAPEG
KATOYPOPT KO GLUVTPNOT UETEMPOAOYIKDOV LETPNCEMV E0GPOVE, GE LKPN YPOVIKN
KMpoka, Ogv  ovolpeitor o0Te ©6TO0 EAAYIOTO. XKEQTOUEVOL UAAGTO TOG T
dopvpopkd dedopéva amartovy d1opbwon kot Pabuovounon xatarofaivovpe mmg
to. eniyela otoyeio amotelovv 10 A Ko T0 Q otV extiunom akpoinv enelcodinv

Bpoxne.
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7. I'ENIKA XYMIIEPAXMATA

Ymv mopovoo UEAETN €ywve o Tpoomdbeln  aSloAdynong TV 0pLEOPIKOV
TpoiovImv Ppoyng tov aiyopifuov 3B42 Version 6 otn Aentn ypovikn KApoKo wévo
amd 10 ovvoro tov EAAadikod ydpov. H afordoynon éhafe ydpa pe Paon
OVYKPIOT TOV LYOV Bpoyfg Tov TPOEKLYOV OO S0PLPOPIKA dedOUEVOL IE EMTyELN
amd 29 petemporoykovg otafuovg g EMY. Ot cuykpioelg autéc Eyvav avaioya to
otafud kot TN dbectudTNTO TOV EMYElOV dedouévev oe YpovikéG KAMpakeg 3, 24
opdv (1" opndda otadumdv) kot 12 opdv (2" opdda otabudv). Emmiéov, ot cuykpicelg
&ywav og eminedo YPOVOCELPAC, KOTAVOUDV UEYIGTOV TIUADV Kol GLYVOTNTAS OAKPOimV
eneicodiov. To amoteléopato T@V GLYKPICEOV avaeEépovtal Kol oyoldloviol 6To
KePailato 6. Bdon avt®v TpokHTouy KATOL0 GLUTEPAGUATO O TPOG TNV aSl0mIoTio
TOV S0PLPOPIKMY UETPNGEMV GTN AETTH YPOVIKY KAIpaKa, SnAadn v KAIpoka evog
emeicodiov (pikpotepn 1 fon tov 48 wpdv). Emonuaivetol mog ta cupnepdopoto
OVTO TPOKVTTOLV OMOKAEIOTIKA OO TNV TApovco, £PELVA Kot OTL 1) ETIAOYN TV
otafumv Baciomke TAp®G ot dbespudtto TV dedopévev and v EMY yopig
KOO0 amMTEPO GKOTO.

Ye  YeVIKEG YPOUUEG TA  OOPLPOPIKE  OEOOUEVO. OEV  TPOCOUOIDVOLV
KOVOTIOMTIKGL TOL EMIYELDL OEOOUEVO, GE EMIMEDO YPOVOCEPAS, KATL TOV T ATMOKAELEL
amd €PYNciec OMMC GCLUTANPWOGT YPOVOCEPDOV 1 0EOAdYNON EMYEI®V OEOOUEVOV LE
Baon avtd, TovAdyoTov oTN JIKIh Hog Ye®Ypaplky] meproyn. [To cvykekpyéva oe
OAeG oYedOV TIC TEPIMTOGELS, €KTOC Omd KATMOlES GTN GLYKPON TV 24 ®pdv, 0
ovvteheotng amodotikdtnrag Eff (Nash-Sutcliffe) eivor apvnrikdg mpdyua mov
onuaivel mwg o amAdg PEGOg 0pog givor mOAD koAvtepn exktyunTple. Emiong, o
ovvteheotng ovoyétiong R oe moAd Alyeg mepimtmoelg Eemepvd to 0,5, mov onuaivet
TG TO. ENLYEL0 Kot dOpLPOPIKd dedopéva cuoyetiCoviat ToAd Alyo peta&d tovg. Mnv
Eexvoope mmg emeldn eEetdlovpe ypovooelpég nuepNoloV kot 120pmv TIHOV aVTEC
Eyovpe TAPO, TOAAG Undevikd mov eivar kol 0 KOPLOG AOYOG mov 0 cuvteAesThg R
etavel to 0,5. Av mhpovpe TiG cLYKPIoES TOV 3 ®POV, OOV GLYKPIVAUE UOVO UEPES
pe peydao vyog Bpoyng, T0te 0 cuvtereotng R dvokora Eemepvd to 0,15.

[Mpoywpmdvtag ot GVYKPION TOV TWOV peyiotov (maxima) 5o siyope
KOAVTEPA OMOTEAECUATO KOODG OTIG TEPIGCOTEPES TOV MEPUTMOGEMY 01 TIHUVOTIKEG

KOTOVOUEG UEYIOT®MV TPOGOUOIMVOVTAY OYETIKA KOAG Kot HAAOTO G TOAAOVG

127



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

otafuobg mapoatnpnOnke po téon PEATiOONG 0NV EKTIUNON TOV UEYIOTOV TIUOV
petd 1o €tog 2004-05. H teyvoroyia Tmv d0pu@opikdVv 0pydveov cuveyds PeATidveTon
Kot olyovpa ta peEALOVTIKG dopveopikd Tpoidvta Ba sivor wo agidmiota. H mapovoa
epyacia EMKEVIPOOE TEPIGGOTEPO O’ OAX 6TO BN TV peYIoTOV TIUMV €101 BOTE
va KatoAEovpe 610 av Umopohv vo ypNCILoTomBovy ta. S0pLPOPIKA OEOOUEVA GE
voporoyikég peréteg. Duowkd, o kopio mEpimtwomn Oev  cuvioTtotol  vo
YPNOLOTOLOVVTOL HOVEL TOVS Yo LEYAAES TEPLOSOVS emavapopds (>10 £tn) kabdg
xpovocelpd mov efetdoape €xel poévo 11 mAnpn VOPOAOYIKA £TN. XVVETMG £YOVUE
TOAD dpOHo akOUa Yoo vo doVUE av UTOpovV Vo XPNGHOTOINOo0V AGOOUAMS G
VOporoYIKO oyedtoopd. Emmdéov, oe moAéc mepimtdoelg otabumv, eetalovtag ta
péytota 10etiog TopatnPNOOUE TOC oV Kot 1) ATOKAGT HETAED TOV S0PpVLEOPIKOD Kot
emtyeiov peyioTov NTav mOAD KT, VT UIopel vo unv nTav cuyxpova. To yeyovog
avtd delyvel o aovvéEmEln Kot TOoVOG 1 TOAD KOA ot emidoor vo ogeileTon
KaBapd oIV TOYM.

Téoo o¢ eminedo ypovocelpds 060 Kol KATOVOU®OV NTav EUEOvIG 1N Berticoon
TOV oT00OGEMY GLUVAPTNGCEL TNG av&nong g ypovikng KAlpoakag ovykpiong. Ta
OTOTEAEGULOTO LEAETOV GE PeYOADTEPES KAMpHaKkeS (AAeEomoviov, 2010), deiyvouv mmg
oe unvioio KAMpoko Kot Thveo To 00pLPOPIKE dESOUEVE SIVOLV  KOVOTIONTIKA
amoteAéopata. Avtd cvufaivel Aoym dopbmoewv (“kolMumnpdpiopa’) mov yivovtal
oT0 00PLPOPIKA dedopéva pe Paon emiyela oe peyaieg KApokeg (Kupiwg unviaio) kot
petd pe empeptopd €xovpe dopOlmpéva d0pLPOPIKA dES0UEVE GE PIKPES KAMULOKES.
To pn dwpbopéva dopveopikd dedopéva (3B42RT), tovddyiotov Yo To S1KA oG
YE@YPOPIKA TAATN Ogv eivan KaBOAOL 1KavOTOMTIKA OTTC Exouv deiEel Kot GAAEG
puerétrec (®@otémovrog, 2011). To yeyovdc mwe 1 aflomiotic T@V d0PLEOPIKDV
dedopévev glvar NP cuvveacuévn pe dlopBmoelg and emiyslo ototyeio delyvet
¢ N ole Tov emysiov petpiioemv eivar BegpeMdong €0Kd omnv  ektipnon
QOVOUEVOV HEYAANG UETAPANTOTNTOG OTMOC TO OKPOIO ETEIGOON KOTOKPNUVIONC.
Ac&ilel va toviCovpe mmg otovg 6Tafovg g ATTiKNG Kot taitepa 610 EAANVKO, Ta
J0pLPOPIKE dedOUEVE £XOVV GE OAA TaL EMIMESD TOAD KAAEG EMOOGELS TPOPAVAOS YLOTl
Kovtd vmdpyet otobuog (mbavotato Tov EAANViKOU) mOv  GupPETEXEL O
Babuovéunon tovg.

Ievikd, n coumepipopd TV d0PLEOPIKAOV dEdOUEVODV PaiveTon Vo akoAovOEl
€va cLYKEKPLUEVO HOTIPO: ayvoel pHovipa o pkpd Kot AyOTeEPO To LETPLOL EMEIGOOLN

Bpoyng kat otn cuvéyelo TpochEtel o peyaAn T Bpoyng yo va eE1G0pPOTNIGEL TNV
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kataotaotn. To ypovikd onueio oto omoio tomobeteiton M TN GLTH OEV GLUTINTEL
ouvNlmG pe KAmOlo €VTOVO €MEIGOOI0 GUUP®VO, HE T EMIYEID OTOLXEIM 1) MmOpEl
KOO T OVTIOTOWYN YPOVIKA TN oTo emiyslo otoyeion vo eivor kot pndevik.
Ayvodvtog oyeddv TANP®G Ta KPE eTEGOdL0, To SOPLEOPIKA dedopéva PaiveTat va
VOTEPOVV TAPO TOAD GTO GUVOALKO Vyog PBpoyng Kot 0 HEGo Opog eivar oyeddv Tavta
UIKPOTEPOG TOL avTioTolyov TV emysimv Tumv (PBIAS oyeddév mdvta apvntikdc).
Axépo Opmg Kot To EVTOVA ETEIGOON GAVIKE TMG VTOEKTILOVVTOL GTNV TAELOYNOia
TOV TEPITTAOCEDV TOVAIYICTOV MG TPOG TO TANOOC TOVE, OeiyvovTog £TGL o YEVIKY|
advvapio TPoGooimong TG GLYVOTNTAG TOV ETEGOSI®MV BPoynG 6 La TEPLOYN.

Oocov apopd ™ YopIKN KATOVOUY] COUALAT®OV AT O0POPOTOLEITAL APKETE,
avéroya ™ ypovikn KApoaka kot ta ekbdotote peyédn mov e€etdlovpe (10etiog. Setiog
K.0..). Qo1660, TOpATNPOVVTAL KATOIES YEVIKEG TAGEIS. APYIK(, OTIC UEYAAES TIUES,
onAadn ota péyrota 10etiog kot Setiag, mopatnpeitor poviun (o OAEG TIG YPOVIKES
KMUOKES) ONUOVTIKY VITEPEKTIUNGT OO TA SOPLPOPIKH OESOUEVO GTIC TEPLOYES TOV
BA Atyaiov (MutiAnvn) kou oty mteployn ™ dvtikng Iedomovvioov (ITvpyoc) kot
coPapn VROEKTIUNGT OTIG TEPLOYES TNG KEVTPOUVOTOMKNG NTEWP®TIKNG EALASOC
(@eocaria) ko ot dvtikn Kpnmn (Zovda). Axdpa, n Képkvpa eppaviler peydio
o@aipata, oAld oto peyédn 10etiog eivan apvnrikd (vroektiunon), eved ot Setio
Kol oT1G peydheg kAlpokeg (24 kot 48 mpeg) yivovron Betikd (vepektiunon).

Yyxetikd pe to oo oPAApaTa mopoatnpeital poviun vrepektipnon oto BA
Avyaio, ™ Opdkn kot t dvtikn [Tehomdvvnco. Ot meproyés g Oecoaliog, ™G
ovtikng Kpnmg wor g kevipikng Moxkedoviog yapoktnpilovior amd coPapn
vroektipnon. Ot meproyég tov BA  Awyaiov ko g Opdxng, ™ A-NA
[Tehomovvicov, tng dvtikng Kpnng kot tov Entaviiocmv ivar o1 meployéc kot pe ta
peyolvtepa pHéco amOALTO GOOANLOTO, KATL TOL Oelyvel TG €KEL EYOLUE KO TIG
YEPOTEPES TPOGOUOLDGELS KATAVOUDV LEYIGTMV.

Q¢ TWPOg TN YEVIKN YOPIKN GLUTEPIPOPE TV oKpoi®V €mMEICOdi®V, T
dopLEOPIKA dedOUEVAL OElYVOLV VO TNV TPOCOUOIDOVOLY 1KOVOTOMTIKA. AnAadn
QoiveTol TG TO €VTOVOTEPO. EMEICOOID GLYKEVIPMOVOVTOL OTN OVTIKN (Kupimg
TapoboAdooia Kol VGLOTIKN) YOpa, oty Képrupd kat edkd Katw ond 10 VYos g
Aptag, otn votia yopa Katl v mepoyn e Kpntg, oty avatolkn topobordcoio
(Attikn, EVBora péypt ko to BOAO) kot oty meployn Tov avatolkov Atyoiov kot
Wwitepa ota Amdekavnoa. Emiong, oaivetor mwg ta dopveopikd dedopéva

TPOGOLOLDVOVY TOAD IKAVOTOTIKG TNV TACT] T®V aKPAlOV ENEGOdMV Vo aLEAVOLV
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TO TOGOGTO TOVG GE OYECN HE TO HEGO €TNO0 VWoc Ppoyns, kobmg to devTepo
avéavel. 'Etol, o1 meployég pe pikpd péco €1Molo vyog Ppoyng, Ommg n ATTIKN,
AVOPEVETOL VAL 3TVOLV TTOAD évtova akpaio eTecOO10 G TOGOCTA TOV HEGOV ETNGLOV
VYovg, KATL TOL delyvel TS TapatnPEl Kot 0 S0pLueOPOG.

Ta dopveopikd dedoUEVA KATAKPNUVIONG ElvVOL Hio VEX TTPOOTTIKY] GTO YDPO
™G UETEMPOAOYIOG KOl VOPOAOYIDG. AMO To HEYPL TOPO OTOLXEID KOl UEAETEC
(ovumepthappovopévng G mOpPovoNG)  OElyvouv  OYETIKE  adbvopo v
TPOCOLOIMGOVY TO KOOECTMG TOV KATOKPNUVICEWV o€ OAo To emimedo o€ o
nepoyn. 'Etot, kataAyovpe 610 0Tt 68 VOPOAOYIKE BEpaTA, OTWS VOPOAOYIKO Kot
AVTUTANUUVPIKO GYESOCUO, UTOPOVV Vo XPNOomotnBodv HOVo EMKOVPIKA Kot
amoTeEAOVLY AOON HOVO GE TMEPIMTMOELS TOVTEAOVG EAAEWYNS aSlOTIoTOV EMiyelmv
petpnoewv. H alomotia Tov S0pu@optkdv dedopuévav givat Kotd ToAD peyoAldtepn
0€ HEYAAES YPOVIKEG KMUOKEG, OTMG UNVINLES, EMOYLOKES, ETNGIEG KOl VIEPETNOLES,
KévovTtag T YpMoipa Kupimg o KMtk OEpata Kot EpEVuVec.

H extiunon axpaiov encicodiov Bpoyng eivat pia mold dHcKkoin voddeon kot
yivetor tO60 Mo OVGKOAN OGO KpOTEPN YiveTanr M ypoviky KAipoka. Qot0c0, M
akpipfg ektiunon axpoiov THdV o po mepoyn sivor peilovog Kowmviknig kot
OWKOVOKNG onuociog oAld elvar kot kdtt advvato. H o@von tov axpaiov
QOVOUEVOV YopokTnpileTon amd €viovn YOPIKN Kol YPOVIKN UETAPANTOTNTO TG
®ote oVTA va gumeptkAgiovy peydin afefartdotnra. Xvvenmg, avtd mov emiPdAieTon
vo Kavoovpe glval va Kataypaeovpe oxoloostikd To. cuppaivovta enelicddoia Kabhg n
omopEn  aflémoTOv  emiyeimv  oToyEiv Kol TopoInpnoemv  omotelel €vav
OepeMaon mapdyovro oy ektipnon tovg (peiwomn afePordtnTag) ko kot
EMEKTOOT] GE CLVOVACUO HE dOPLPOPIKA OEGOUEVO, POVTAP K.0.K. Vo, TPoPovuE GE

0L OTTOTEAEGLATIKT KO AELPOPO daLXEIPLOT) VOATIKMOV TOPMV.

130



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

8. ANA®OPEX
8.1. EAAHNIKEXY ANA®OPEX

1 Akeomovrov A., A&ioddynan Aopvpopixav Bpoyouctpikwv Acdouévav,
Amlopotiky Epyacia, AIIME "Emetiun kot Texyvoroyia Yoatikav [Topwv",
EMII, 2010.

2  Boyoapiorog ©., MebBodoloyia [lpoaoiopiouod Evdilwtwv Ilepioywv oe
Inuuopes Zoupwvo ue tv Oonyio 2007/60, Aimhopotiky Epyacio, AIIMX
"Emotiun xon Texvoroyia Yoatikov [Topwv", EMII, 2011.

3 BAdyov O., I'swypopixn Katavoun, Metofintotnta kor Emintwoeis twv Axkpaiwv
Koupikaov @avouévav oty EALGoo Baoer Avapopav Hugpnoiov Tomov kat
Kartayeypouévov Metpnoewv, Authopatikny Epyacio, [Ipoypapipa
Mertomtuylokdv Xmovdonv "Eappoocuévn I'eoypapio kot Atoyeipton tov
Xopov", Xapokoneo [avemotpio, 2010.

4 EMY, Ebvikfy Metemporoyikn Yrnpeoia, 2011 (http://www.hnms.gr/).

5 EMY, Kiaroroyia, 2011
(http://www.hnms.gr/hnms/greek/climatology/climatology_html)

6 Kotpavn B., Yopouetewpoloyio, Inpeivoeig Madniuatog AIIME "Emiotiun kot
Teyvoloyia Yoatikav [Topwv", EMII, 2010.

7 Kovtooyidvvng A., Avdpeaddknc A., Mavpodnpov P., Xpiotopiong A.,
Moaypédong N., Evotpatidong A., KovkovBivog A., Kapafoxvpdc I'., Koldavng X.,
Mopdng A., Novtoonovrog K., EQviko Ipoypauuo. Awayeipiongs xar Ilpooraciog
tv Yoatikav [lopwv, Yroatnpiln e katdptions EGvikov Ipoypduuorog
Mwayeipiong ot Ilpooraoiog twv Yootikwv Ilopwv, T48 celMdeg, Topéag
Ydatikav [Topwv ko IepBariovtog, EMII, 2008.

8 Kovtooyidvvng A., Evatpatidong A., diayeipion Yoatikav Iopwv, Znueidoelg
MoabOnpotog ATIIME "Emotiun kot Teyvoroyia Yoatwamv [Tépwv", EMII, 2011.

9  Kovtooyibvvng A., Mapdong N., Yopouerewpoloyio, Enpueidoelg Mabrpoatog
AIIME "Emotiun ko Texyvoroyia Yoatwkov [Topwv", EMII, 2010.

10 Kovtosoyidvvng A., Mapxovng L., Kovkovivog A., ITarare&iov X., Mapdong N.,
Anuntpuaong I1., Yopoloyixn Meiétny loyvparv Bpoyorntwoewy atn Agkavy tov
Kngioov, 2010.

11 Kovtosoyibdvvng A., ZavBonoviog O., Teyvikny Yopoloyio, EMIL, Topéag
Yodrvov [Topwv, Exdoon 3, 1999.

12 Kovteoyidvwng A., Zratiotikny Yopolioyia, EMII, Touéag Yddtvav [Topwv,
"Exdoon 3, 1996.

13 Maoakpdémoviog X., Evatpatidong A., Beltiotoroinon Zvotqudtwv Yoatikay
LHlopwv-Yoporinpopopikn, Inpeiwoelg Mabnuatog AIIME "Emotiun kot
Teyxvoroyia Yoatwkov [Topwv", EMII, 2011.

14 Mapdong N., Avalven Bpoyorrwoewy koza Tomo Koipod, AMSoKTopikn
Awrppn, Topéog Yoatwkov [Topwv ko Iepifairovog, yoin [ToMtikdv
Mnyavicov, EMII, 1997

131



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

15 Maoapaong N., Evrova Kaipike Porvoueva, Empopeatico pdypappo "Baocikég
I'vioeig TToArtikng Ipootaciag”, Yrovpyeio Ecmtepikav, 2011
http://itia.ntua.gr/~nikos/ypes/fysik_kairos.pdf

16 Moapdong N., Muikov M., ITIAnuuvpes kar Avurinuuvpixa Epyo, ENUEIOGELS
MoOnpatog AIIME "Emetiun ko Teyvoroyia Ydatikav [Topwv", EMII, 2010
(o).

17 Moaopdong N., Muikov M., Ilpoywpnuévny Yopoloyia, Enueincelg Mabnuotog
ATIME "Emomun ko Texvoroyia Yoatikav [1épwv", EMII, 2010 (B).

18 Muixov M. A., O1 Yoatixoi Ilopor atnv EAdoa, Enpeiwceig EMII, 2011.

19 Muikov M. A., ®detémovrog D. X., Yoatiko Iepifailov kol Avarroly,
Inuewwoeic Madnpatog AIIME "TIlepiBdAirov kot Avédmtvén", EMII, 2004.

20 Muikov M., MroAtag E., Teyvirny Yopoloyia, EMII, 'Exdoon 3, 2003.
21 Muikov M., Teyvoloyio Yodtivawv Ilopwv, Iatacwtnpiov, Exdoon 2, 1994.

22  Muikov M., To I[Iinuuwvpixé KobBeorws oty EALddo, Enpeidoelg Mabnpatog
"TIAnpupopes kot AvtimAnppopikd 'Epya" AIIME "Emotun kot Texvoroyia
Ydatikav [Topwv", EMII, 2010 (http://edu.chi.civil.ntua.gr/site-
LESSONS/HTML_PLIMIRES/PERIEXOMENO/Prosthetes_simioseis GREEC
E.htm).

23 Toamabeodociov M., Katsipa M., Kataypapn Axpaiwv Kaipikwv @orvousvav
otov Koauo xou v EALada, Epyacio oto Madnua "Yopopetewporoyia',
AIIME "Emotiun kou Texyvoroyia Yoatwov [Topwv", EMII, 2009

24 TIhaxa K. 1., Availvon loyvpav Bpoyortaaewv kord Towo Kaipod, AmAopotiky
Epyacia, ATIME "Emomun kot Teyvoroyio Ydatikav [Topwv", EMII, 2006.

25 Toaxvidg A., Zroniotikn Zoyrpion Axpoiwv Hapatnpnuévav Oepuoxpaciov kol
Bpoyortwoewv e Aroteléouora Klipatikov Moviélwv, Aumthopotiky Epyacia,
Topéag Yooatwmv [Topwv ko [epifarrovtog, EMII 2011

26 Dotoémovrog ., Ilpoyvwon Inuuopawv e Exitedo Agkavng Awoppong ue
Xpnon Aopvpopikarv Metpnoewv Kotoxpnuvions, H Iepintwon tov Efpov,
Awoxktopikn Awatppn, Topéag Yoatikmv [Topwv kot [epifdArovtog, Tyoin
[HoMtwov Mnyavikov, EMIT, 2011.

132



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

8.2. EZENOINQXXEX ANAPOPEX

1 Adler R. F., Huffman G. J., Bolvin D. T., Curtis S., Nelkin E. J., Tropical
Rainfall Distributions Determined Using TRMM Combined with Other Satellite
and Rain Gauge Information, Journal of Applied Meteorology, Volume 39, pp
2007-2023, 2000.

2  Anagnostopoulos G. G., Koutsoyiannis D., Christofides A., Efstratiadis A.,
Mamassis N., A Comparison of Local and Aggregated Climate Model Outputs
with Observed Data, Hydrological Sciences Journal, 55 (7), 1094-1110, 2010.

3 Asadullah A., Mcintyre n., Kigobe M., Evaluation of five satellite products for
estimation of rainfall over Uganda, Hydrological Sciences Journal, 53: 6, 1137-
1150, 2008.

4 Bitew M. M., Gebremichael M., Are Satellite-Gauge Rainfall Products Better
than Satellite-Only Products for Nile Hydrology, from the Book by Melesse A.
M., Nile River Basin, Hydrology, Climate and Water Use, Springer, 2010.

5 Chen M., Xie P., A Global Daily Gauge-Based Precipitation Analysis, Part I:
Assesing Objective Techniques, Proc. 32nd Annual Climate Diagnostics and
Prediction Workshop, Tallahasse, FL, USA, 22-26 October, 2007.

6 Chen M., Xie P., and Co-Authors, CPC Unified Gauge-based Analysis of Global
Daily Precipiation, Western Pacific Geophysics Meeting, Cairns, Australia, 29
July - 1 August, 2008.

7 Chokngamwong R., Chiu L., Thailand Daily Rainfall and Comparison with
TRMM Products, Journal of Hydrometeorology 9(2):256—-266, 2008

8 Chokngamwong R., Chiu L., TRMM and Thailand Daily Gauge Rainfall
Comparison, 20th Conference of Hydrology, American Meteorological Society,
2006.

9 Chow V. T., Maidment D. R., Mays L. W., Applied Hydrology, McGraw-Hill,
1988.

10 DeMoss J., Bowman K., Changes in TRMM Rainfall due to the Orbit Boost
Estimated from Buoy Rain Gauge Data, Journal of Atmospheric and Oceanic
Technology, 24, 1598-1607, 2007

11 Dinku T., Ceccato P., Grover-Kopec E., Lemma M., Connor S. J., Ropelewski
C. F., Validation of satellite rainfall products over East Africa’s complex
topography, International Journal of Remote Sensing, Vol 28, No 7, 1503-1526,
2007.

12 Dinku T., Chidzambwa S., Ceccato P., Connor S. J., Ropelewski C. F.,
Validation of high-resolution satellite rainfall products over complex
terrain, International Journal of Remote Sensing, Vol 29, No 14, 4097-4110,
2008.

13 Dinku T., Connor S. J., Ceccato P., Comparison of CMORPH and TRMM-3B42
over Mountainous Regions of Africa and South America, from the Book by
Gebremichael M., Hossain F., Satellite Rainfall Applications for Surface
Hydrology, Springer, 2010 (a).

133



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

14 Dinku T., Connor S. J., Ceccato P., Evaluation of Satellite Rainfall Estimates
and Gridded Raingauge Products over the Upper Nile Region, from the Book by
Melesse A. M., Nile River Basin, Hydrology, Climate and Water Use, Springer,
2010 (b).

15 Endreny T. A., Imbeah N., Generating Robust Rainfall Intensity—Duration—
Frequency Estimates with Short-Record Satellite Data, Journal of Hydrology,
371, 182-191, 2009.

16 Enright L., Low-Cost Re-Architecturing of NASA's TRMM Mission Control
Center, Proc. Ground System Architectures Workshops, Manhattan Beach CA,
2004.

17 Everett D., GPM Satellites, Orbits and Coverages, Goddard Space Flight
Center, MD, USA, 2001

18 Feidas H., Validation of Satellite Products over Greece, Springer-Verlag, Theor
Appl Climatol 99:193-216, 2010

19 Fotopoulos F., Makropoulos C. Mimikou M. A., Validation of Satellite Rainfall
Products for Operational Flood Forecasting: The Case of the Evros Catchment,
Theor. Appl. Climatol., Springer-Verlag, 2010.

20 Funk C., Ederer G., Pedreros D., The Tropical Rainfall Monitoring Mission,
UCSB Climate Hazard Group, NASA, 2008.

21 GEWEX, Global Energy and Water Cycle Experiment, Tropical Rainfall
Measuring Mission (TRMM) Data are Improving Our Understanding of the
Global Energy and Water Cycle, WCRP, Water Climate Research Programme,
Vol 18, No 2, May 2008.

22 GuH. YuZ,YangC., JuQ. LuB, Liang C., Hydrological assessment of
TRMM rainfall data over Yangtze River Basin, Water Science and Engineering,
3(4): 418-430, 2010.

23 Habib E. H., Haile A., Elsaadani M., Elshamy M. E., Amin D.,

Kuligowski R. J., Evaluation of High-Resolution Satellite Rainfall Products over
the Nile Basin for Climatologic and Hydrologic Applications, American
Geophysical Union, 2010.

24 Haddad Z. S., Smith E. A., Kummerow C. D., Iguchi T., Farrar M. R., Burden S.
L., Alves M., Olson W. S., The TRMM "Day-1" Radar/Radiometer Combined
Rain-Profiling Algorithm, J. Meteor. Soc. Japan, 75, 799-809, 1997

25 HanW. S., Burian S. J., Shepherd M. J., Assessment of Satellite-Based Rainfall
Estimates in Urban Areas in Different Geographic and Climatic Regions, Nat
Hazards 56:733-747, Springer, 2011.

26 Hazarika M. K., Kafle T. P., Sharma R., Karki S., Shrestha R. M., Samarkoon
L., Statistical Approach ti Discharge Prediction for Flood Forecasts Using
TRMM Data, Proceedings of the 5th Annual Mekong Flood Forum, Ho Chi
Minh City, Vietnam, May 17-18, 2007.

27 Hillier A., ArcGIS 9.3 Manual, University of Pennsylvania, 2007
http://works.bepress.com/amy _hillier/17/

28 Huffman G. J., Accessing Experimental Real-Time TRMM Multi-Satellite
Precipitation Analysis (TMPA-RT) Data Sets, GoddardSpace Flight Center,
NASA, 2011.

134



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

29 Huffman G. J., Adler R. F., Bolvin D. T., Gu G., Nelkin E. J., Bowman K. P.,
Hong Y., Stocker E. F., Wolff D. B., The TRMM Multisatellite
Precipitation Analysis: Quasi-Global, Multi-Year, Combined-Sensor
Precipitation Estimates at Fine Scale, Journal of Hydrometeorology 8:38-55,
2007.

30 Huffman G. J., Adler R. F., Bolvin D. T., Gu G., Nelkin E. J., The TRMM Multi-
satellite Precipitation Analysis (TMPA), Satellite Applications for Surface
Hydrology, Springer-Verlag, Edition XIII, 2010

31 Huffman G. J., Bolvin D. T., TRMM and Other Data Precipitation Data Set
Documentation, GoddardSpace Flight Center, NASA, 2011.

32 Huffman G. J., IPWG Algorithm Documentation for 3B42RT,NASA, 2009

33 Javanmard S., Yatagai A., Nodzu M. I., BodaghJamali J., Kawamoto H.,
Comparing Highresolution Gridded Precipitation Data with Satellite Rainfall
Estimates of TRMM 3B42 over Iran, Advances in Geosciences, 25, 119-125,
2010

34 JAXA, Japan Aerospace Exploration Agency, 2011
(http://www.eorc.jaxa.jp/ TRMM/index_e.htm)

35 Jiang S., Ren L., Yong B.,Yang X., Shi L., Evaluation of High-Resolution
Satellite Precipitation Products with Surface Rain Gauge Observations from
Laohahe Basin in Northern China, Water Science and Engineering, 3(4): 405-
417, 2010.

36 JMA, Japan Meteorological Agency, Meteorological Satellite Center (MSC),
2011 (http://mscweb.kishou.go.jp/)

37 Katsanos D., Lagouvardos K., Kotroni V., Huffmann G.J., Statistical Evaluation
of MPA-RT High-Resolution Precipitation Estimates from Satellite Platforms
over the Central and Eastern Mediterranean, Geophysical Research Letters, 31,
L06116, 2004

38 Koo M. S., Hong Y. S., Kim J.[ An Evaluation of the TRMM Multi-Satellite
Precipitation Analysis Data over south Korea, Asia-Pacific Journal of
Atmospheric Sciences, 45, p. 265-282, 20009.

39 Koutsoyiannis D, Langousis A., Precipitation, Treatise on Water Science by
Peter Wilderer vol. 2, pp. 27-78 Oxford: Academic Press, 2011.

40 Koutsoyiannis D., A Random Walk on Water, Hydrology and Earth System
Sciences, 14, 585-601, 2010.

41 Koutsoyiannis D., Efstratiadis A., Mamassis N., Christofides A., On the
Credibility of Climate Predictions, IAHS Press, Hydrological Sciences 53(4),
2008

42 Koutsoyiannis D., Hydrologic Persistence and the Hurst Phenomenon, Water
Encyclopedia, Vol. 4, Surface and Agricultural Water, edited by Lehr J. H. and
Keeley J., 210-221, Wiley, New York, 2005.

43 Koutsoyiannis D., Rainfall Disaggregation Methods: Theory and Applications,
Workshop on Statistical and Mathematical Methods for Hydrological Analysis,
Rome, 2003.

135



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

44  Koutsoyiannis D., Statistics of extremes and estimation of extreme rainfall: 11.
Empirical investigation of long rainfall records, Hydrological
Sciences Journal, 49 (4), 591-610, 2004.

45 Kummerow C., Barnes W., Kozu T., Shiue J., Simpson J., The Tropical Rainfall
Measuring Mission (TRMM) sensor package, Journal of Atmospheric and
Oceanic Technology, 15, 809-817, 1998.

46  Kummerow C., Simpson J., Thiele O., Barnes W., Chang A.T.C., Stocker E.,
Adler R. F., Hou A., Kakar R., Wentz F., Ashcroft P., Kozu T., Hong Y.,
Okamoto K., Iguchi T., Kuroiwa H., Im E., Haddad Z., Huffman G., Ferrier B.,
Olson W. S., Zipser E., Smith E. A., Wilheit T. T., North G., Krishnamurti T.,
Nakamuran K., The Status of the Tropical Rainfall Measuring Mission (TRMM)
after Two Years in Orbit, Journal of Applied Meteorology, 39, 1965-1982, 2000.

47 LeeR. B., Priestley K. J., Green R. N., Clouds and the Earth’s Radiant Energy
System (CERES), Validation Plan, CERES VAL Subsystem 1.0 - Geolocate and
Calibrate, Release 4, 2000

48 LiL.,Hong Y., WangJ., Adler R. F., Policelli F. S., Habib S., Irwn D., Korme
T., Okello L., Evaluation of the real-time TRMM-based multi-satellite
precipitation analysis for an operational flood prediction
system in Nzoia Basin, Lake Victoria, Africa, Nat Hazards, Springer, 2008.

49 Linsley R. K., Kohler M. A., Paulhus J. L. H., Hydrology for Enginneers,
McGraw-Hill, 1975.

50 LiulJ.F,ChenR.S.,HanC. T, Tan C. P., Evaluating TRMM Multi-Satellite
Precipitation Analysis Using Gauge Precipitation and MODIS Snow-Cover
Products, Advances in Water Science, Vol 21, no. 3, pp. 343-348, 2010.

51 Mamassis N., Koutsoyiannis D., Influence of Atmospheric Circulation Types on
Space-Time Distribution of Intense Rainfall, Journal of Geophysical Research,
Vol 101, No D21, pp 26,267-26,276, 1996.

52 Minnis P., Trepte Q., Cloud Detection in Nonpolar Regions for CERES Using
TRMM VIRS and Terra and Aqua MODIS Data, IEEE Transactions on
Geoscience and Remote Sensing, 46(11), 3857-3884, 2008

53 Moriasi D. N., Arnold J. G., Van Liew M. W., Bingner R. L., Harmel R. D.,
Veith T. L., Model Evaluation Guidelines for Systematic Quantification of
Accuracy in Watershed Simulations, American Society of Agricultural and
Biological Engineers, Vol. 50(3): 885—900, 2007.

54 Nair S., Srinivasan G., Nemani R., Evaluation of Multi-Satellite TRMM Derived
Rainfall Estimates over a Western State of India, Journal of the Meteorological
Society of Japan, Vol 87, No 6, pp. 927-939, 2009.

55 NASA, Mission Profile, Earth Science Mission Profile 1997-2023, NASA,
2011.

56 NASA, National Aeronautics and Space Administration, 3B42 Algorithm, 2011
(http://trmm.gsfc.nasa.gov/3b42.html)

57 NASA, National Aeronautics and Space Administration, CERES, 2011
(http://ceres.larc.nasa.gov/)

136



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

58

59

60

61

62

63

64

65

66

67

68

69

70

71

NASA, National Aeronautics and Space Administration, TRMM Instruments,
2011
(http://disc.sci.gsfc.nasa.gov/precipitation/additional/instruments/instrument_trm
m.shtml)

NASA, National Aeronautics and Space Administration, TRMM, 2011
(http://trmm.gsfc.nasa.gov/)

NASA, TSDIS, TRMM Science Data and Information System, File
Specifications for TRMM Products - Level 2 and Level 3, Vol 4, Release 5.22,
NASA, 2005

NASA, TSDIS, TRMM Science Data and Information System, File
Specifications for TRMM Products - Level 2 and Level 3, Vol 4, Release 6.1,
NASA, 2011.

Nicholson S. E., Some B., McCollum J., Nelkin E., Klotter D., Berte Y., Diallo
B. M., Gaye I., Kpabeba G., Ndiaye O., Noukpozounkou J. N., Tanu M. M.,
Thiam A., Toure A. A., Traore A. K., Validation of TRMM and Other Rainfall
Estimates with a High-Density Gauge Dataset for West Africa. Part Il:
Validation of TRMM Rainfall Products, Journal of Applied Meteorology, Vol
42, pp 1355-1368, American Meteorological Society, 2003

NSDAOQJ, National Space Development agency Of Japan, TRMM Data Users
Handbook, Earth Observation Center, Saitama, Japan, 2001

Oke A.M.C., Frost A. J., Beesley C. A., The Use of TRMM Satellite Data as a
Predictor in the Spatial Interpolation of Daily Precipitation over Australia, 18th
World IMACS / MODSIM Congress, Cairns, Australia, 13-17 July, 20009.

Parkinson C., Ward A., King M., Tropical Rainfall Measuring Mission, Earth
Science Reference Handbook, 243-255, 2006.

Pessi A., Businger S., Relationships between Lightning, Precipitation and
Hydrometeor Characteristics over the North Pacific Ocean, Journal of Applied
Meteorology and Climatology, 48, 833-848, 2009

Petersen W. A., Christian H. J., Rutledge S. A., TRMM Observations of the
Global Relationship between Ice Water Content and Lightning, Geophysical
Research Letters, 32, No 14, 2005

Romilly T. G., Gebremichael M., Evaluation of satellite rainfall estimates
over Ethiopian river basins, Hydrology and Earth System Sciences Discussions,
7, 7669-7694, 2010.

Sandoval G. M. R., Spatial and Temporal Rainfall Gauge Data Analysis and
Validation with TRMM Microwave Radiometer Surface Rainfall Retrievals,
International Institute for Geo-Information Science and Earth Observation,
Enshede, The Netherlands, 2007

Santos C. M., Ribeiro S., Gielow R., Santana S., Evaluation of High-Resolution
Precipitation Estimate over the Amazon Basin, Atmospheric Science Letters, 10:
273-278, 2009.

Schneider U., Fuchs T., Meyer-Christoffer A., Rudolf B., Global precipitation
products of the Global Precipitation Cetre (GPCC), Deutscher Wetterdienst,
Offenbach, Germany, 2008.

137



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

72

73

74

75

76

77

Su F., Hong Y., Lettenmaier D. P., Evaluation of TRMM Multisatellite
Precipitation Analysis (TMPA) and Its Utility in Hydrologic Prediction in the La
Plata Basin, Journal of Hydrometeorology, Vol 9, 2008.

Tian Y., Peters-Lidard C. D., Choudhuri B. J., Garcia M., Multitemporal
Analysis of TRMM-Based Satellite Precipitation Products for Land Data
Assimilation Applications, Journal of Hydrometeorology, Vol 8, 2007.

Tian Y., Peters-Lidard C. D., Garcia M., Kumar S. V., Evaluation of TRMM-
Based Precipitation Products in the Southeast U. S. and Their Impact on
Hydrological Modeling, American Geophysical Union, 2006.

Tsaknias D., Bouziotas D., Christofides A., Efstratiadis A., Koutsoyiannis D.,
Statistical Comparison of Observed Temperature and Rainfall Extremes with
Climate Model Outputs, European Geosciences Union General Assembly 2011,
Geophysical Research Abstracts, Vol. 13, Vienna, EGU2011-3454, European
Geosciences Union, 2011.

Wolff D. B., Marks D. A., Amital E., Silberstein D. S., Fisher B. L., Tokay A.,
Wang J., Pippit J. L., Ground Validation for the Tropical Rainfall Measuring
Mission (TRMM), Journal of Atmospheric and Oceanic Technology, Vol 22, pp
365-380, American Meteorological Society, 2005.

Yong B., Ren L., Hong Y., Wang J., Gourley J. J., Jiang S., Chen X., Wang W.,
Hydrologic Evaluation of Multisatellite Precipitation Analysis

Standard Precipitation products in Basins beyond its Inclined Latitude Band: A
case study in Laohahe basin, China, Water Resourses Research, Vol 48, 2010.

138



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

ITAPAPTHMA

139



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

140



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

A. ZTOIXEIA XTAOMEN KAI YIIOAOI'TEMOI

141



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

142



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

IIPQTH OMAAA XTAOMON

AT'PINIO

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

38,60

21,35

24

[Mivakag pe T1¢ TipéC Tmv ouvtedeot®dv amodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TILAV TOPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayrotonoinon tov MSE peyiotov) yio myv

GUYKPION GTNV 30PN YPOVIKT KAILOKO

. , ) . EmiAeypévog
106 ouvduaopdg TIHWYV 206 ouvOUAC OGS TINWYV . .
3h TTAPAPETPWV TTAPAPETPWV ouf::::;z;cwv
(max Eff) (min E) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
Aypivio | -0,302 | 79957 | 4735 -1,011 | 14245 880 -0,466 | 13302 175

[Tivaxag pe Ti¢ TIéG Tov cuviedeotdv amodotikottag (EFff, Er, MSEmaxima) yw
TOVG 3 GLVOVAGHOVS TIUDV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOTOINCT TOL
Eff, ehayiotonoinon tov Er ko ehayrotonoinon tov MSE peyiotov) yio myv
GUYKPLoN o1V 24mpn YPpOVIKY KApoKo

106 ouvduaopég TIHWYV 206 ouvduUao oG TINWVY EmiAeypévog ouvduaopuog
24h TTAPAUETPWV TTAPAUETPWV TIHWV TTOPAHETPWV
(max Eff) (min Er) (min MSE peyioTtwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mm?) (mm?) (mm?)
Aypivio | 0,169 | 14975 816 -0,079 91,8 502,3 0,084 | 2691,7 175

[Mivakag TeEMK®OV TIH®V TapapéTpov (Yo otoéyo min MSE peyictov)

M 0,093525888

A2 0,676679412

A3 0,2297847

M 0

a 2,1
0,0001
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
kat o (B) yu v oOykpion 24wpng YPOVIKNG KALOKOG

3h (a) Real Est Alapopd %
Average 4,3159091 1,904212505 -55,87923
Stdev 7,8262229 5,106688361 -34,749

MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng

PBIAS -55,87923 Tpayuatikig (Real)
MAE 4,9816786 63,653676
RMSE 9,474701 121,06352
R 0,0402222
R"2 0,0016178
24h (B) Real Est Alapopd %
Average 2,156472019 1,431647 -33,61159565
Stdev 7,323612084 5,868545 -19,868161

MooooTd % Tng
TUTTIKAG aTTOKAIONG

PBIAS (Stdev) Tng
-33,611596 TTpayuaTikig (Real)
MAE 2,2148697 30,24285993
RMSE 7,0085901 95,69854293
R 0,4591588
R"2 0,2108268

[Tivakeg pe 10 TANOOC TV 1YV PAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdtn og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYUATIKY
(Real) kot exktiumuévn (Est). O mivaxoag (o) givat yio tnv 60yKpion 3opng KAMpoKog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 22788 1005,424203 (mm) 8863,1 | 5884,071
Nr 345 163 Nr 974 988

Nr>5 135 65 Nr>15 192 104
Nr>10 66 29 Nr>25 82 50
Nr>15 44 16 Nr>35 42 30
Nr>20 28 9 Nr>45 27 18

Nr>25 17 7 Nr>55 10 9
Nr>30 10 4 Nr>65 9
Nr>35 8 3 Nr>80 4 2
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[Tivaxog pe ta péytota 10etiog 3, 6, 12, 24 kot 48 @p®V KOl TO TOGOGTH TOVG MG TPOG

10 H€Go etnoto Vyoc Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To péco €TnGlo
Vyoc Bpoyng dmwg avtd vroAoyileton omd Ty EMY Ko tov 60pugopo.

Real Est
meanyear
(mm) 887,05 779,254
3h 71,6 908,826639
% 8,0716983 12,682211
6h 82 109,57559
% 9,2441238 14,061601
12h 89 109,575586
% 10,0332563 | 14,06160071
24h 114,2 110,2180245
% 12,87413336 | 14,14404347
48h 135 134,8819
% 15,21898 17,30911
50 120
45 ! M
- 100
40
35 "
— 30 * R
,E,zs ¢’ £ . . M .
5 20 b ¢ & v * R?=0,2108
15 T e +»* * : o3 —
10 1 .

0

0 10 20 30 40 50

Real (mm)

* o
[ =
0 T, e, . R2=0,0016
5 ot % B

60

70 80

Real (mm)

100

120

(a)

(B)

Awaypappata Staomopdg twv Sopudoptkwv TLHWV (Est) o oxéon pe Tig mpoyuatikeg (Real)

yla tnv 3wpn ovuykplon (a) kat tnv 24wpn (B)

145




AéloAdynaon Aopu@opikwyv [Npoidviwv Bpoxomrwanc og Al Xpovikl KAiuaka
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—4—Real

=—Est

120

100

80

60

40

20

0

$
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|
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q@ee’”é’ﬂ&o"d"é\@’@

¥ N &V &
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—4—real
=l=est

(a)

(B)

Xpovooelpd eTNolwV Peylotwy 3 wpwv (a) Kal etnolwv peyiotwy 24 wpwv (B) oe mm, yia ta
dopudopika dedopéva (Est) kal ta mpayuatika (Real)

120

100

80

60

3h max10

real

— - est /

™~

120

100

80

€0

3h maxyear

real

— - est /

™

£ / £ ,
£ / £ J/
—_——— ——
20 — —— 20 ——— — —
/ P -
20 20
0 T . . . 0 T . . .
0 0.2 0.4 06 08 1 0 0.2 04 06 08 1
P P
6h max10 6h maxyear
120 120
— real / —real /
100 +—— — —egt / 100 —— — —egt /
80 ,l /- 80 ’/ 2
)4 W
g 0 g 60
E E

40

20

0 02 04 0.6 0.8

40

20

0 0.2 04 06 08
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mm

|
|
|
\
\
|
\
\
\
\
\
\
\

12h max10 12h maxyear

120 120

— g / — | /
100 1  — -ost 7 100 77— st /7

Ve
80 / 80 Y/
7

80 ./ 60 Z

40 40

20 20

24h maxy10 24h maxyear

120 120

real / —_—eal /
r,
100 100

80 — /—— / ' 80 — /

60 —— E 60 —— —
—
40 40
20 20
0 . 0
0 0,2 0.4 0,6 08 1 0 02 0,4 06 08
P P
48h max10 48h maxyear
160 160
real —real
140 140
— —est / Y
120 ’ 120 id

100 100
f / / /
80 / E 80

7
————— T : 7
60 60 - =

—
40 40
20 20
0 y 0
0 0,2 0,4 06 0,8 1 0 0,2 0,4 06 08
P P

[TBavotikég Katavopuég peyiotov 3, 6, 12, 24 kot 48 opdVv yio To TPOLyHOTUKA-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN aopd TV Katavoun tov 10 peyictov tnomv oty tepiodo mov egetdlovpe

(1998-2010) ko 1 de&1d v Kotavoun Tev 10 peyiotmv £Tneiov TIHOV.
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e AI'XIAAOX

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

39,22

22,80

14,62

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKpPLoN TNV 30PN YPOVIKY| KAILOK

. , ) . EmiAeypévog
10¢ ouv6uaguog TIHWV 20¢ ouvéuagpog TIMWV GUVBUAOHGS TIHGV
3h TTAPAPETPWV TTAPAUETPWV TAPOPETPWY
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
Ayxiahog | -0,168 | 33902 | 2617,8 | -0,476 | 5163,7 | 653,22 | -0,32 | 6493,6 | 603,91

[Mivakag pe T1¢ Tipég Tov cuvtedeot®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUAV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOMOINOT) TOL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyiotov) yio myv
ovyKplon 6TV 24mpn XPovIKN KAk

106 ouvduaopég TIHWYV 206 cuvdUAOUOG TINWV EmiAeypévog ouvduaoog
24h TTAPAPETPWV TTAPAUETPWV TIHWV TTOPAPETPWV
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mm2) maxima Eff (mmz) maxima Eff (mmz) maxima
(mm?) (mm?) (mm?)
AyxiaoAog | 0,098 | 1034,8 | 741,69 | -0,16 | 70,909 634 -0,038 | 190,17 | 603,91

[Tivakag TeMK®V Tin®V Tapapétpov (Yo otdéyxo min MSE peyictwv)

A1

A2

A3

M

a

= |O O |O |k |O

148




AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

[Tivakeg oTaTIOTIKOV TILOV TV 2 Ypovocelp®v. O (a) eivar yio tnv obykpion 3mpng

kat o (B) yu v oOykpion 24wpng YPOVIKNG KALOKOG

3h (a) Real Est Alapopd %
Average 3,058806818 1,317428977 -56,92997121
Stdev 6,434560114 4,589447517 -28,67503861
MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) Tng
PBIAS -56,92997121 Tpayuatikig (Real)
MAE 3,527116477 54,81519194
RMSE 7,536828225 117,1304346
R 0,145926295
R"2 0,021294484
24h (B) Real Est Alapopd %
Average 1,340597015 1,17158209 -12,6074371
Stdev 5,413236012 5,051026074 -6,691190586
MooooTd % Tng
TUTTIKAG aTTOKAIONG
PBIAS -12,6074371 (Stdev) Tng
TTpayuaTikig (Real)
MAE 1,656482204 30,6005909
RMSE 5,514534197 101,871306
R 0,446823927
R"2 0,199651622

[Tivakeg pe 10 TANOOC TV 1YV PAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdtn og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYUATIKY
(Real) kot exktiumuévn (Est). O mivaxog (o) givat yio Tnv cOykpion 3opng kKAipokog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 2153,4 927,47 (mm) 5838,3 5102,24
Nr 394 95 Nr 956 575

Nr>5 128 66 Nr>15 93 103
Nr>10 57 31 Nr>25 37 49
Nr>15 35 18 Nr>35 17 28
Nr>20 19 13 Nr>45 7 12

Nr>25 10 Nr>55 6
Nr>30 8 Nr>65 2
Nr>35 Nr>80 2
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 kot 48 @p®V KOl TOL TOGOGTA TOVG MG TPOG
10 H€Go etnoto Vyoc Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To péco €TnGlo
Vyoc Bpoyng dmwg avtd vroroyiletar amd v EMY kot tov dopueopo.

Real Est
meanyear
(mm) 472,718 443,837
3h 111,8 54,36
% 23,65046391 | 12,2477396
6h 134,6 68,85
% 28,47363544 | 15,51245164
12h 145,3 74,96
% 30,73714138 | 16,88908315
24h 145,3 74,96
% 30,73714138 | 16,88908315
48h 156,1 96,62
% 33,0218 21,76925

60

50

S R?=0,0213

Real (mm)

90 100

L4

R?=0,1997

80

Real (mm)

100 120

140

160

(a)

(B)

Awaypappata Staomopdg twv Sopudoptkwv TLHWV (Est) o oxéon pe Tig mpoyuatikeg (Real)
yla tnv 3wpn ovuykplon (a) kat tnv 24wpn (B)
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(B)

Xpovooelpd eTNolwV Peylotwy 3 wpwv (a) Kal etnolwv peyiotwy 24 wpwv (B) oe mm, yia ta
Sdopudopika dedopéva (Est) kat ta mpayuatika (Real)

3h (max10)
120

real
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[MBavotikég katavoués peyiotwv 3, 6, 12, 24 kot 48 wpdv yio To TPOyUOTIKE-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN apopd v Katavoun tov 10 peyiotov Tyndv oy tepiodo mov eetdlovpe

(1998-2010) ko 1 6e€16 v Kotavoun Towv 10 peyiotmv £Tnoi®V TIH®V.
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AAEZANAPOYIIOAH

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

40,85

25,88

2,5

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKpPLoN TNV 30PN YPOVIKY| KAILOK

. , ) . EmiAeypévog
106 ouvdUAC OGS TINWYV 206G ouvOUAC OGS TINWYV GUVBUAGLOE TILGV
3h TTOPANETPWV TTOPAUETPWV napa:ljéTE)wt:
(max Eff) (min Er) (min MSE peyiotwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mmz)
AAg&/TToAn | -0,233 | 53019 | 2833,1 | -0,948 | 1073,9 | 1015,7 | -0,723 | 6699,3 | 621,76

[Mivakag pe Ti¢ TipéC Tmv cuvtedeot®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUAV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOMOINOT) TOL
Eff, ehayrotonoinon tov Er ko ehayrotonoinon tov MSE peyiotov) yio myv
ovyKplon 6TV 24mpn XPovIKN KAk

. . . . EmiAeypévog
106 ouv6uagpog TINWV 20¢ ouvéuaqpog TINWV CUVBUAOHGE TINGV
24h TTAPOAUETPWV TTAPOPETPWV TTUDOLETOWY
(max Eff) (min Er) TTApAHETP!
(min MSE peyioTwv)

Er MSE Er MSE Er MSE

Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima

(mm?) (mm?) (mm?)

AAeg/moAn | 0,104 | 6532,9 | 941,57 | -0,133 | 38,341 | 7248 -0,287 | 131,97 | 621,76

[Tivakag TeMK®V Tin®V Tapapétpov (Yo otdéyxo min MSE peyictwv)

A1

A2

A3

M

a

| O k| O] O] O
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
kat o (B) yu v oOykpion 24wpng YPOVIKNG KALOKOG

3h (a) Real Est Alapopd %
Average 3,455357143 1,391023 -59,74301151
Stdev 7,110489483 5,57728 -21,56264871

MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng

PBIAS -59,743012 Tpayuatikig (Real)
MAE 4,31342532 60,66284656
RMSE 9,33328208 131,2607536
R -0,016621
R"2 0,00027626
24h (B) Real Est Alapopd %
Average 1,403047972 1,121081 -20,09671874
Stdev 5,813722817 5,719069 -1,628112754

MooooTd % Tng
TUTTIKAG aTTOKAIONG

(Stdev) 1Tng
PBIAS -20,0967 TTpayuaTikig (Real)
MAE 1,662184 28,59069809
RMSE 6,596005 113,4557955
R 0,346894
R"2 0,120336

[Tivakeg pe 10 TANO0C TV 16YVPAOV ENEGONIOV TAV® amd o Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Ti¢ 2 ¥POVOGEIPES, TPOLYLLOTIKN
(Real) ko extiumuévn (Est). O mivaxog (o) givat ylo Tnv c0ykpion 3opng KApoKog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 21285 856,87 (mm) 5293,7 4229,84
Nr 331 71 Nr 734 315

Nr>5 135 51 Nr>15 98 91
Nr>10 56 26 Nr>25 38 48
Nr>15 30 18 Nr>35 16 27
Nr>20 19 12 Nr>45 10 14
Nr>25 13 8 Nr>55 9 11

Nr>30 9 6 Nr>65
Nr>35 7 4 Nr>80
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 ko 48 @p®V KOl T0L TOGOGTH TOVG MG TPOG
10 H€GOo etnoto Vyog Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To pHéGo TnGlo
VYog Bpoyng 0Tmg avtd vroroyiletatl and v EMY Kot Tov dopu@opo.

Real Est
meanyear 530,656 477,14
(mm)
3h 81,4 76,2
% 15,3395043 | 15,97015551
6h 100,8 85,81
% 18,9953567 | 17,98423943
12h 103,8 96,1
% 19,5606947 | 20,14083917
24h 114,4 95,46
% 21,55822 20,00671
48h 135,4 113,22
% 25,51559 23,72888
70 120
o] 100 "
50 ha
| 80 .°
:E:m :: E 60 : S
g 30 ., i ol ‘.’s. R o R2=0,1203
20 $- o" ’0, .3 /
$ % ¢ A » :‘,0,
10 ‘E’ e‘.%.’ s R®'=0,0003 2 %&?% g& : :
* * .’ . . *
’ 0 10 20 30 50 60 70 80 ’ 0 20 40 80 100 120 140
Real (mm) Real (mm)
(a)

Awaypappata Staomopdg twv Sopudoptkwv TLHWV (Est) o oxéon pe Tig mpoyuatikeg (Real)

yla tnv 3wpn ouykplon (o) katl tnv 24wpn (B)
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90 140
80 A 120
70 r" \
60 f \ / 100 / \
50 R l 80
40 / / \ =—4=Real 60 P \ ——real
30 | —B—Est W \ /\ —mest
40
20 > N { ¥
10 20
O T T T T T T T T T T T T 1 0 T T T T T T T T T T T 1
) > & & o & Q& & o S H S GD 5 © & & o
S S S ST S B o P
I S S A S S S S S SN O U U S S S S S S S
(a) (B)
Xpovooelpd eTnoilwv peyiotwy 3 wpwv (a) kal eTnolwv peyiotwyv 24 wpwv (B) o mm, yla ta
Sdopudopikd dedopéva (Est) kal ta mpayuatikd (Real)
3h max10 3h maxyear
20 90
— e a| — real
80 -~ 80 -~
— -pgt - — =est
70 / 70 (/
® - —;_/}/ % = / =
50 p— - 50 - -
c P / £ - /
=40 50 =
/ / /
30 30 Vd /
- -—
20 20 /_/
10 10
0 0
0 0,2 0,4 0,6 0,8 1 0 0,2 0,4 0,6 0,8 1
P P
6h max10 6h maxyear
120 120
—real —real
100 — —est 100 — —est
80 r_/// 80 - -
-
;// /
- —
£ 80 .____’———— £ 60 /,‘_____
R — / /
20 40 /
i/
—_— -
20 20 ==
0 T r r r 0 T T T T
0 0,2 04 06 08 1 o] 02 04 06 08 1
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120

12h max10

real

e

— - ost

100

80

s

_-—'//
—_—

120

12h maxyear

real

— =est V4

100

80

£ 60 £ 80
— =
- P
Ve
40 40 7
v
-
20 20
0 . . . . 0 . . . .
0 0,2 04 0,6 0.8 1 0 02 0.4 06 038
P P
24h max10 24h maxyear
140 140
— real —real
120 — —gst 120 — —ost
100 /—‘ 100 /
/ g / -
80 — < 80 p— Ly z
-
E //_ E -
60 —— — 60 ~
- _ -~ /
40 40 e —
//_’—/
20 20
0 T 0 T T T T
0 0,2 0,4 0,6 0,8 1 0,2 0,4 0,6 0,8
P P
48h max10 48h maxyear
160 160
— real —real
140 —_— —est 140 —_ st
120 f’/ 120
/ — - // -
100 - 100 =
/“/ 7 f
E 80 a E 80 al
£ - £ .
p— - _ —~
60 o — 60 —
/_f/,
40 40
—
20 20
0 T 0 T T T T
0 02 0.4 0,6 08 1 02 04 0,6 08

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv Yo To TPOryUOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN apopd TV Katavoun tov 10 peyictov Tywomv oty tepiodo mov egetdlovpe

(1998-2010) ko 1 6e€1d v Koravoun Twv 10 peyiotomv £Tnoi®V TILOV.

157




AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

e EAAHNIKO

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

37,

88

23,73

10,25

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKPLoN TNV 30PN YPOVIKT] KAILOKOL

10¢ ouvdUQC OGS TIHWV 206G ouvOUAC OGS TINWYV ouv%:z‘;vléev:ng
3h TTOPANETPWV TTAOPAUETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
EAANviké | -0,082 | 30978 | 1422,7 | -0,604 | 1229,3 | 237,73 | -0,275 | 5066,6 | 110,73

[Mivakag pe Ti¢ TipéC Tmv cuvtedeot®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUDV TAPAUETP®V (3 SPOPETIKOT GTOYOL — LEYIGTOMOINOT) TOVL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyiotov) yio myv
ovyKplon 6TV 24mpn XPovIKN KAk

24h

106 ouvduaopég TIHWYV

206 ouvdUAOo OGS TINWY

EmiAeypévog ouvduaopuog

TTAPAPETPWV TTAPANETPWYV TIHWV TTAPAPETPWV
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mm2) maxima Eff (mmz) maxima Eff (mmz) maxima
(mm?) (mm?) (mm?)
EAvik6 | 0,294 | 4302,7 | 839,13 0,083 | 24,634 | 113,38 0,083 24,73 | 110,73

[Tivakag TeMK®V Tin®dV Tapapétpov (Yo otdéyxo min MSE peyictwv)

M 0,167732787
A2 0,171788023
A3 0,447749056
M 0,212730134
a 43,4453227
0,62630003
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
kat o (B) yu v o0ykpion 24wpng YPOVIKNG KAMpLAKOG

3h (a) Real Est Alapopd %
Average 3,32458194 1,896527 -42,95440667
Stdev 7,528317134 5,809309 -22,83390252

MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng

PBIAS -42,95 Tpayuatikig (Real)
MAE 3,8105 50,61609266
RMSE 8,5003 112,9106359
R 0,2297
R72 0,0528
24h (B) Real Est Alapopd %
Average 1,00580481 0,966651 -3,892823667
Stdev 5,02135307 5,029932 0,170848466

MooooTd % Tng
TUTTIKAG aTTOKAIONG

(Stdev) 1Tng
PBIAS -3,89282 TTpayuaTikig (Real)
MAE 1,190821 23,71514431
RMSE 4,808699 95,76501122
R 0,542161
R"2 0,293939

[Tivakeg pe 10 TANOOC TV 16YVPAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Ti¢ 2 ¥POVOGEIPES, TPOLYLLOTIKN
(Real) ko extiumuévn (Est). O mivaxog (o) givat ylo Tnv oVykpion 3opng KApaKog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 1988,1 1134,123 (mm) 4349,1 | 4179,797
Nr 307 135 Nr 758 583
Nr>5 106 64 Nr>15 71 79
Nr>10 63 42 Nr>25 27 36
Nr>15 36 25 Nr>35 14 21
Nr>20 21 16 Nr>45 8 13
Nr>25 15 13 Nr>55 7
Nr>30 11 7 Nr>65 4
Nr>35 8 4 Nr>80 3
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 ko 48 @p®V KOl T0L TOGOGTH TOVG MG TPOG

10 H€Go etnoto Vyog Bpoyne. H mpdtn cepd pe Evrovn ypoen 6ivel To Héco €Tnclo
VYog Bpoyng 0Tmg avtd vroroyiletatl and v EMY Kot Tov dopu@opo.

Real Est
meanyear 376,15 382,039

(mm)
3h 61,7 52,144
% 16,403 13,649
6h 76,9 87,05308905
% 20,44397182 | 22,7864404
12h 128,3 120,2178
% 34,10873 31,46741
24h 142 120,2178
% 37,75089725 31,46741
48h 166,5 133,6901
% 44.26426 34,99384

50 . 120 4

E ‘0 s .
I ' e R2=U,0528'
b ¢ & : Py . e
2.,.0” .
Real (mm) Real (mm)

(a)

(B)

Awaypappata Staomopdg twv Sopudoptkwv TLHWV (Est) o oxéon pe Tig mpoyuatikeg (Real)
yla tnv 3wpn ouykplon (o) kat tnv 24wpen (B)

160




AéloAdynaon Aopu@opikwyv [Npoidviwv Bpoxomrwanc og Al Xpovikl KAiuaka

70

60

50

40

30

20

10

___——‘

v A\

‘*@o"'é"@&c‘?é’@e‘b&

‘b
A §@@§@@@@@@

=4=Real
——Est

160

140

120

100

80

60
40 -

20 X

0 T T T T T

qq@&@@&@@@@@@
S FF LTSS

=4=real
== est

(@)

(B)

Xpovooelpd eTnoilwv peyiotwyv 3 wpwv (a) Kal eTnolwv peyiotwv 24 wpwv (B) oe mm, yla ta

Sdopudopikda dedopéva (Est) kal ta mpayuatikd (Real)

70

60

50

40

30

20

3h max10

— 0

— st

3h maxyear

70

— e

60 — st

50 -
//
— —
40 a—

£
30

\Q\

20

100
90
80
70
60
50
40
30
20

6h max10

— 0|

— st

/
)y
//

r
..——"—/
—_—
”

/

6h maxyear

100

— 0]

90

— st

80

/
" £
60 4

T
30

20
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140

12h max10

120

— el

100

— st

80

140

12h maxyear

120

— real

100

— st

80

7
60 + — - 60
il -
40 40 —
20 20
0 T T T T 0 T T T T
Q 0.2 04 06 0.8 1 0 0,2 04 06 0.8
P P
24h max10 24h maxyear
160 160
— — e
140 ; 140 ;
— st / — = oSt
120 f/,- 120 f/’
100 /_,'_. 100 /_/_,
E w0 / ya E a0 ya
/ /
* /"‘ - ® - =
— - — — — -
2 40 e ——
20 20
0 . . . . 0 . . . .
0 0.2 04 0,6 08 0.2 04 06 038 1
] P
48h max10 48h maxyear
180 180
— e — e
160 V4 160 /
140 i 140 i
7 / -
120 o 120
A 7
g 100 / g 100 Z
E / 7 E [
80 _— 80 “
80 —__/_7/ &0 _'.‘/
7 P -
40 40 ,/
20 20
0 . . . . 0 . . . .
0 0.2 0,4 06 08 02 04 06 08 1
] ]

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv yio To TPoryHOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN aopd TV Katavoun tov 10 peyictov tnomv oty tepiodo mov egetdlovpe

(1998-2010) ko 1 de&1d v Kotavoun Tov 10 peyiotmv £TNGlOV TIHOV.
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e HPAKAEIO

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

35,32

25,17

39

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOVL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKpPLoN TNV 30PN YPOVIKY| KAILOK

. , ) , EmiAeypévog
10¢ ouvdUAC OGS TIHWV 20G OUVOUAO OGS TIWWV GUVBUAGLOC TIGOV
3h TTOPANETPWYV TTAPAPETPWV napa:'éTE)wt:
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mm2)
HpdikAcio -0,293 | 24953 770,2 -0,494 | 649,68 1070 -0,438 | 10983 1147

[Mivakag pe Ti¢ Tipég Tmv ouvtedestov amodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUAV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOMOINOT) TOL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyiotov) yio myv
ovyKplon 6TV 24mpn XPovIKN KAk

106 ouvduaopég TIHWYV 206 ouvdUAOo OGS TINWY OUVEBTGA;Y%W:QGW
24h TTOPANETPWV TTAPAPETPWV Ao “éTg w\}:
(max Eff) (min Er) TTapaHETP!

(min MSE peyioTwv)

Er MSE Er MSE Er MSE
ZTa0poi Eff (mm2) maxima Eff (mmz) maxima Eff (mmz) maxima

(mm?) (mm?) (mm?)
HpdkAsio 0,165 7012 399 -0,096 34,33 386,6 0,003 1846,8 1147

[Mivakag TeEMK®OV TIH®V Tapapétpov (Yo otdéyo min MSE peyictov)

AM 1,76E-05
A2 0,606277
A3 1,76E-05
M 0,393687

a 38
0,000008
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelp®v. O (o) eivar yio v obykpion 3mpng
kat o (B) yu v oOykpion 24wpng YPOVIKNG KALOKOG

3h (a) Real Est Alapopd %
Average 3,174203338 0,626047 -80,28
Stdev 5,338015503 3,228805 -39,5129996

MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng

PBIAS -80,28 Tpayuatikig (Real)
MAE 3,3269 62,32454802
RMSE 6,4001 119,8974546
R 0,1276
R72 0,0163
24h (B) Real Est Alapopd %
Average 1,283434 0,551516 -57,0281
Stdev 4,95511 3,820808 -22,8916

MooooTd % Tng
TUTTIKAG aTTOKAIONG

(Stdev) 1Tng
PBIAS -57,02809 TTpayuaTikig (Real)
MAE 1,3221235 26,68202
RMSE 4,9477184 99,85083
R 0,4014767
R"2 0,1611835

[Tivakeg pe 10 TANOOC TV 16YVPAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Ti¢ 2 ¥POVOGEIPES, TPOLYLLOTIKN
(Real) ko extiumuévn (Est). O mivaxog (o) givat ylo Tnv c0ykpion 3opng KApoKog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 2091,8 412,5652 (mm) 5547 2383,652
Nr 433 41 Nr 858 229
Nr>5 140 26 Nr>15 109 48
Nr>10 61 16 Nr>25 46 25
Nr>15 29 10 Nr>35 24 13
Nr>20 13 5 Nr>45 12 8
Nr>25 9 5 Nr>55 4
Nr>30 1 Nr>65 4
Nr>35 0 Nr>80 0
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 ko 48 @p®V KOl T0L TOGOGTH TOVG MG TPOG
10 H€GOo etnoto Vyoc Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To péco eTnclo
VYog Bpoyng 0Tmg avtd vroroyiletatl and v EMY Kot Tov dopu@opo.

Real Est
meanyear 481,092 411,372

(mm)

3h 43,2 53,865

% 8,9796 13,094

6h 45,1 66,06984167

% 9,374506331 | 16,06085044

12h 67 70,0361

% 13,92665 17,025

24h 67 79,68456

% 13,92665 19,37044

48h 87,5 128,1645

% 18,18779 31,15537

EZO‘. “. EW‘ * R +
0 o‘ . | 301"’ ..,% . * .0’ #R?=0,1612
5 . R - 20 ¢ 4P * T
1 . e R2=0,0163 ’ $, K .%
'0‘ ') ° N ’“ - N .0
Oﬁ '15 i) - 2? * 30 * ¢35 40: 45 ' 0 10 20 30 40 50 60 n
Real (mm) Real (mm)
(a) (B)

Alaypapparta Slaomopdg twv Sopudoplkwyv TLHWV (Est) o axéon pe TG MpayUaTtikeG (Real)
yla tnv 3wpn ouykplon (o) kat tnv 24wpen (B)
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60 90
80 r
50
.\ 4t ) Il\
40 60 A
50 -
30 -
=—4=Real 40 - == real
20 == Est 30 == est
¥ [
20
10
10
0 T T T T T T T T T T T T 1 0 T T T T T T T T T T T T 1
Y > & @ o % & & S % S & & o 4 9 WO
P o S S SIS ES S
RS S U S I L S A S S
(o) (B)
Xpovooelpd eTnoilwv peyiotwyv 3 wpwv (a) Kal eTnolwv peyiotwv 24 wpwv (B) oe mm, yla ta
Sdopudopikda dedopéva (Est) kal ta mpayuatikd (Real)
3h max10 3h maxyear
60 60
—real real
~ ~
50 — =est —— 50 — =—est -
/ /
. //M/ i ///
S el B 7—;7—/ ="
20 20 —
10 10
0 T T T T 0 T T T T
0 0,2 0,4 0,6 0,8 1 0,2 0,4 0,6 0,8 1
P P
6h max10 6h maxyear
70 70
—real / real /
80 —_— ot 7 60 — st 7
~
50 ~ 50 /
/ /
© 17_/ © H/
20 = 30 ——
20 20
10 10
0 0

02 04 06 038

0,2 04 06

08
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12h max10 12h maxyear
80 80
real — real
70 70
— st — -est -~
es| / es ~
60 / 60 s
- -
® _/ 0 £
Ve
£ —— — — —
40 — E 4 —
S
30 30
20 20
10 10
0 : . ‘ ‘ 0 : ‘ ‘ ‘
0 02 04 06 0.8 1 0 02 04 06 038 1
P P
24h max10 24h maxyear
£l )
real real
80 — 80 T
70 e — 70 — —
= =
60 e 60 —
7 7
50 k- 50 -z
E = E _———"
— —
40 40 -
30 30
20 20
10 10
0 T T T T 0 T T T T
02 04 06 08 1 02 04 06 0.8 1
P P
48h max10 48h maxyear
140 140
— o] —real
120 / 120 /
— =gst / — = ost /
100 Vi 100 Vi
/-_-
80 - 80 —
== —
€0 — < 60 -
_ J—— ——
— — — —
— —
40 —— 40 =
20 20
0 . : : : 0 : : : .
02 04 06 08 1 02 04 06 0.8 1
P P

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv yio To TPoryHOTIKA-

napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN aopd TV Katavoun tov 10 peyiotov Tuodv oty tepiodo mov e&gtdlovpe

(1998-2010) ko 1 de&1d v KoTtavoun Tev 10 peyiotmv £TNGIOV TILOV.
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e IQANNINA

Mewyp. MAdrog (°) Mewyp. Mikog (°) | Ywoéperpo (m)
39,68 20,82 483

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKpPLoN TNV 30PN YPOVIKY| KAILOK

. , ) . EmiAeypévog
10¢ ouvdUQC OGS TIHWV 206G ouvOUAC OGS TINWYV GUVBUAOLOE TINMY
3h TTOPANETPWV TTAOPAUETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
lwéavviva | -0,212 | 26118 | 819,6 -0,73 | 255,26 | 1090 -0,36 | 8785,3 69,8

[Mivakag pe Ti¢ TipéC Tmv cuvtedeot®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUAV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOMOINOT) TOL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyiotov) yio myv
ovyKplon otV 24mpn XPoviKn KAk

106 ouvduaopég TIHWYV 206 cuvdUAOUOG TINWV EmiAeypévog ouvduaoog
24h TTAPAPETPWV TTAPAUETPWV TIHWV TTOPAPETPWV
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mm2) maxima Eff (mmz) maxima Eff (mmz) maxima
(mm?) (mm?) (mm?)
lwavviva | 0,34 | 11093 | 180,1 | 0,234 | 193,13 | 437,6 0,331 | 4841,9 69,8

[Tivakag TeMK®V Tin®V Tapapétpov (Yo otdéyxo min MSE peyictwv)

M 0,65060805
A2 1,78963E-05
A3 1,78963E-05
M 0,349355158
a 0,01
0,0000022

168




AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
kat o (B) yu v oOykpion 24wpng YPOVIKNG KALOKOG

3h (a) Real Est Alapopd %
Average 3,752295918 1,6155 -56,94636885
Stdev 6,279213805 4,238182 -32,50457919

MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng

PBIAS -56,95 Tpayuatikig (Real)
MAE 3,9608 63,07852949
RMSE 17,3227 116,6182998
R 0,1554
R"2 0,0242
24h (B) Real Est Alapopd %
Average 2,9065555 1,745602 -39,942599
Stdev 7,8079283 5,949609 -23,800413

MooooTd % Tng
TUTTIKAG aTTOKAIONG

PBIAS (Stdev) Tng
-39,9426 TTpayuaTikig (Real)
MAE 2,450147 31,38024
RMSE 6,385556 81,782971
R 0,612679
R"2 0,375376

[Tivakeg pe 10 TANO0C TV 16YVPAOV ENEGOOIMV TAVE amd o Ty (Nr>...).
H npdtn og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYUATIKY
(Real) kot exktiumuévn (Est). O mivaxog (o) givat yio Tnv cOykpion 3opng kKAipokog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 2941,8 1266,552 (mm) 10286,3 | 6177,684
Nr 484 259 Nr 1052 1437

Nr>5 209 88 Nr>15 224 103
Nr>10 85 41 Nr>25 105 45
Nr>15 40 17 Nr>35 52 19
Nr>20 24 6 Nr>45 22 14

Nr>25 16 4 Nr>55 9
Nr>30 2 Nr>65
Nr>35 1 Nr>80 0 2
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[Tivakag pe ta péyrota 10etiag 3, 6, 12, 24 kot 48 wpdV Kol T0. TOGOGTH TOVG MG TPOG

10 péco etnoto VYog Bpoyns. H mpdt oepd pe Eviovn ypaoen divel 1o péco €To10

VYog Bpoyng 0mmg avtd vroroyiletatl and v EMY Kot Tov dopugopo.

Awaypapparta Staomopdg twv Sopudoptkwv TLHWV (Est) o oxéon pe Tig mpoyuatikeg (Real)
yla tnv 3wpn ouykplon (a) kot tnv 24wpen (B)

170

Real Est
meanyear 472,718 443,837
(mm)
3h 52,1 45,455
% 4,6345 3,6523
6h 62,2 54,98962336
% 5,532985757 | 4,41839164
12h 71,3 73,49365
% 6,342474 5,905182
24h 76,3 110,06689
% 6,7872478 8,8438254
48h 97,9 110,0669
% 8,708671 8,843825
50 120
35 . 80 *
525 .0 Eeo ' . N ’
] j: + ”:‘ ‘e . ’ o K L2 : 0,3754
Pop %0, o * ‘..;:..‘0 RS o
X =00 oy o N
0 ‘ ‘“ ;
0 10 20 30 40 50 60 70 80 20
Real (mm) Real (mm)
(a) (B)
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60

ol ¢ |

o\ // \\
N\
20

¥ V [
10
2P o oS T P T FF S (PP

PEIT LTSS

—4—Real
=f—Est

120
100 /K\
A
80
A 'd
60
{ \\ / —4—real
40 v =5t
20 +
0 1
% %% q@ & QW 6” 6‘* 0‘?%6"(60 @’%®q
S FFLFTISFSFS

(a)

(B)

Xpovooelpd eTNolwv Peylotwy 3 wpwv (a) Kal etnolwv peyiotwy 24 wpwv (B) oe mm, yia ta

Sdopudopikd dedopéva (Est) kal ta mpayuatikd (Real)

60

50

40

3h max10

— ol

— st

3h maxyear

60

— ol

50 — st

/-
—

40

£ P c
30 > 30 7
£ - £
-—

20 20 =

10 10

0 T T T T 0 T T T T

] 02 0.4 06 08 1 0 0.2 04 086 08 1
P P
6h max10 6h maxyear
70 70
— el e CE
—— —
60 — -=pst 60 — st
Ve Ve
50 g 50 P
// —_——

40 1 — - 40
£ - £
£ —_—— £

30 30

20 20

10 10

0 T T T T 0 T T T T

0 02 0.4 08 08 1 0 02 0.4 06 08 1
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80

12h max10

70

60

50

80

12h maxyear

70

— ol

— -pst

60

50

— 4 -_ =
. [ J— . _ /‘,—/_f
E @ E w0 =
30 30
20 20
10 10
0 . . . . 0 . . . .
0 02 04 06 08 0 0.2 04 06 08
P P
24h max10 24h maxyear
120 120
real / real /
100 — —est 100 — -—est
/ /
80 7 80 7
_- —_ _- —_—
g O — g % =
£ IS ~
-~
40 40 -
20 20
0 T T T T 0 T
0,2 0,4 06 0,8 0 0,2 0,4 0,6 038
P P
48h max10 48h maxyear
120 120
— real —real
7 Ve
100 — -est / 100 — —est /

mm

80

60

40

20

0.2 0.4 06

0.8

80

60

40

20

=

/,
——
—

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv yio To TPoryHOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN aopd TV Katavoun tov 10 peyictov tnomv oty tepiodo mov egetdlovpe

(1998-2010) ko 1 de&1d v KoTtavoun Tev 10 peyiotmv £TNGIOV TILOV.

172




AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

e KAXTOPIA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

40,45

21,28

660

[Mivakag pe T1¢ Tipéc tov cuvtedestdv amodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKpPLoN TNV 30PN YPOVIKY| KAILOK

10¢ ouvdUACUOG TIHWYV 20G OUVOUAO OGS TIWWV EmiAeypévog
. . ouvSUaOoHOG TIHWV
3h TTAPAUETPWV TTOPAPETPWY TAPOPETPWY
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mm2)
KaoTopid -0,256 | 15118 | 816,45 -0,883 | 404,52 139,62 | -0,725 | 1102,6 56,156

[Mivakag pe Ti¢ TipéC Tmv cuvtedeot®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUAV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOMOINCT) TOL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyiotov) yio myv
ovyKplon 6TV 24mpn XPovIKN KAk

106 ouvduaopég TIWYV 206 ouvdUAOo OGS TINWY ouv%tla)\svgev:ng
24h TTOPANETPWV TTAPAPETPWV Ao “érg w\lj
(max Eff) (min Er) TTapaHETP!

(min MSE peyioTwv)

Er MSE Er MSE Er MSE
ZTa0poi Eff (mm2) maxima Eff (mmz) maxima Eff (mmz) maxima

(mm?) (mm?) (mm?)
KacTopid 0,251 | 9909,3 652,88 0,169 32,483 56,156 0,169 32,483 | 56,156

[Tivakag TeEMKOV TIH®V TapapéTpov (Yo otoéyo min MSE peyictov)

M 0,339242015
A2 0,224135407
A3 0,004120351
M 0,432501226
a 1,96460415
1,26639E-05
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
ka1 o (B) yiou v o0ykpion 24mpng ¥POVIKNG KMULAKOG

3h (a) Real Est Alapopd %
Average 2,508356164 1,501035 -40,15860727
Stdev 4,536596959 4,3076 -5,047763801

MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng

PBIAS -40,16 Tpayuatikig (Real)
MAE 3,0187 66,54011053
RMSE 5,9582 131,3364987
R 0,118
R"2 0,015
24h (B) Real Est Alapopd %
Average 1,635514 1,532392 -6,30518
Stdev 4,92399 4,965109 0,835084

MooooTd % Tng
TUTTIKAG aTTOKAIONG

(Stdev) 1Tng
PBIAS -6,30518 TTpayuaTikig (Real)
MAE 1,666011 33,83459
RMSE 4,489844 91,18304
R 0,587867
R"2 0,345587

[Tivakeg pe 10 TANOOC TV 16YVPAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Ti¢ 2 ¥POVOGEIPES, TPOLYLLOTIKN
(Real) kot extiumpévn (Est). O mivaxog (o) givat ylo tnv 60YKpion 3opng KAMPOKOG
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 1831,1 1095,756 (mm) 6074,3 | 5691,304
Nr 442 213 Nr 1059 1326

Nr>5 112 65 Nr>15 103 92
Nr>10 46 37 Nr>25 32 36
Nr>15 21 16 Nr>35 10 16
Nr>20 10 8 Nr>45 6 8
Nr>25 5 Nr>55 4 4
Nr>30 3 3 Nr>65 1 2
Nr>35 2 Nr>80 0 0
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 ko 48 @p®V KOl T0L TOGOGTH TOVG MG TPOG
10 H€GOo etnoto Vyog Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To pHéGo TnGlo
VYog Bpoyng 0Tmg avtd vworoyiletor amd v EMY kot tov dopuvpodpo. H mapévheon
070 H€cOo eTNoto Vyog Ppoyng (Meanyear) yio ta dopveopikd dedopéva (ESt), deiyvet

TG ypnoonomdnke n yun g EMY

Real (mm)

Real Est
meanyear

(mm) 555,5 (555,5)

3h 46,9 39,443

% 8,4428 7,1005

6h 59,2 44,87362027

% 10,65706571 | 8,078059455

12h 62,5 82,49773

% 11,25113 14,85108

24h 77,1 82,49773

% 13,87939 14,85108

48h 79,2 89,00939

% 14,25743 16,02329
30 b 50 * ” ¢ R2 =0,3456

EZE I * hd //
* \.:.. ) .e X . .. o/‘
oFte T, D RZ=0015 ¢
® 45 —
B S e * . ¢ . .
- (mm) 40 50 60 70 80 90

(a)

(B)

Awaypappata dtaomopadg Twv Sopudoplkwv TiHwv (Est) og ox€on e TG mpaypoTikeG (Real)
yla tTnv 3wpn ouykplon (o) kat tnv 24wpn (B)

175




AéloAdynaon Aopu@opikwyv [Npoidviwv Bpoxomrwanc og Al Xpovikl KAiuaka

50 90
a5 '\ 80
40 \ A 70 k
35
\ / 60 -
30 n
) | 50
25 |
20 —4—Real | 40 \ l \ \ —4—real
v
.\y \/ —t =5t | 30 \ B est
15 ¥ ¥
10 20 &
5 10
0 T T T T T T 1 0 T T T T T T T T T T 1
qqq’%o? @G@QQ@‘&@% Q‘b& o?’q“@d‘@ G@'Q%@@Q/\ @’%&g°
s &P
I QK m@m@w@w@@@@@@ q°’ @"’ %@@@m@ﬁm@@@m@
(o) (B)
Xpovooelpd eTNolwv peylotwy 3 wpwv (a) Kal etnolwv peyiotwv 24 wpwv (B) oe mm, yia ta
dopudopika dedopéva (Est) kal ta mpayuatika (Real)
3h max10 3h maxyear
50 50
. —real| / 45 —real /
40 — —est / 40 — =est /
35 — Lt 35 ~— Ll
. "’__;/_/’J ” - l/’//
E 25 _—— E 25 —— ~
20 _— 20 //’—//’
15 15 —
10 10
5 5
0 0
o] 02 04 086 08 1 0 0.2 04 06 08 1
P P
6h max10 6h maxyear
70 70
—real —roal
60 — —est / 60 — =est /
50 50
,/" - '/" -
40 = 40 /____—'
: - 7 : 7
Ea E—— E e <
—/ - -
20 20 —
10 10
[} 0

02 0.4 0.6

08

0,2

0.4

08 08
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12h max10 12h maxyear
90 90
—real y —real ,
80 : / 80 t /
— - —_— -
70 / 70 /
60 A - A
P -
50 — 50 —_—
40 —_—— 40
== _41/
30 30 =
20 20
10 10
0 0
0 02 04 06 038 1 02 04 06 0.8
P P
24h max10 24h maxyear
90 90
— rcal — rea|
80 / 80 /
— =pst — =ast
-~ ~
60 — 60 —=
5 = ___,___'/ o —_ _—r./
E - £ 7/
E 40 - € ——t
30 30 - __—
/
20 20
10 10
0 T T T 0 T T T T
0 0,2 04 06 08 0,2 04 06 08
P P
48h max10 48h maxyear
100 100
— (0] — 22
90 90
80 est -~ 80 est -~
7 - re
70 — - / 70 — e /
£ 5 _ _;ﬁ:{ £ 5 ) //
£ p— E S
40 40 =
30 30
20 20
10 10
0 T T T 0 T T T T
0 02 04 0,6 0,8 0,2 0,4 0,6 0,8
P P

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv yio To, TPOyUOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN apopd TV katovou Tov 10 peyiotov Tywov oty tepiodo mov e&etdlovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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MIKPA (OEX/NIKH)

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

40,52

22,97

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKpPLoN TNV 30PN YPOVIKY| KAILOK

. , ) , EmiAeypévog
10¢ ouvdUAC OGS TIHWV 20G OUVOUAO OGS TIWWV GUVBUAGLOC TIGOV
3h TTOPANETPWYV TTAPAPETPWV napa:'éTE)wt:
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mm2)
Mikpa -0,217 | 26672 | 3096 | -0,966 | 549,18 | 13199 | -0,465 | 4009,1 | 470,79
(©¢alvikn)

[Mivakag pe Ti¢ TipéC Tov cuvtedeot®dv omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUDV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOMOINOT) TOL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyictov) yio myv
ovYKplon 6TV 24mpn XPoviKn KAk

. , . . EmiAeypévog
106 ouvduaopég TIHWYV 206 ouvdUAOo OGS TINWVY CUVBUAGLOE TINMY
24h TTOPANETPWV TTAPAPETPWV napa:érzw\}:
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xralpoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mm?) (mm?) (mm?)
Mikpa -0,074 | 66579 | 4708 | -0,11 | 17,688 | 48524 | -0,094 | 28,815 | 470,74
(©¢alvikn)

[Tivakag TeMK®V Tin®dV Tapapétpov (Yo otdéyxo min MSE peyictwv)

M 0,21997

A2 0,464933

A3 0,315096

M 0

a 7,262245
1E-06
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
kat o (B) yu v oOykpion 24wpng YPOVIKNG KALOKOG

3h (a) Real Est Alapopd %
Average 2,315555556 1,16919 -49,50715774
Stdev 4,935694292 3,304985 -33,03911654

MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng

PBIAS -49,51 Tpayuatikig (Real)
MAE 2,7816 56,35690174
RMSE 5,9737 121,0295878
R 0,0264
R72 0,0007
24h (B) Real Est Alapopd %
Average 1,113054 1,187126 6,654793
Stdev 3,992055 3,915312 -1,92239

MooooTd % Tng
TUTTIKAG aTTOKAIONG

(Stdev) 1Tng
PBIAS 6,654793 TTpayuaTikig (Real)
MAE 1,428294 35,77842
RMSE 4,176057 104,6092
R 0,442332
R"2 0,195658

[Tivakeg pe 10 TANO0OC TV 16YVPAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Ti¢ 2 ¥POVOGEIPES, TPOLYLLOTIKN
(Real) ko extiumuévn (Est). O mivaxog (o) givat ylo Tnv c0ykpion 3opng KApoKog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOGC.

(o) Real Est B) Real Est
(mm) 1563 789,2031 (mm) 4067,1 | 4337,757
Nr 362 165 Nr 848 1048

Nr>5 08 54 Nr>15 64 66
Nr>10 39 22 Nr>25 22 18
Nr>15 17 10 Nr>35 7 8
Nr>20 12 4 Nr>45 3 4
Nr>25 2 Nr>55 1 0
Nr>30 3 0 Nr>65 1 0
Nr>35 0 Nr>80 1 0
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 ko 48 @p®V KOl T0L TOGOGTH TOVG MG TPOG
10 H€GOo etnoto Vyog Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To pHéGo TnGlo
VYog Bpoyng 0Tmg avtd vroroyiletatl and v EMY Kot Tov dopu@opo.

Real Est
meanyear 438,078 463,982

(mm)

3h 65 47,056

% 14,838 10,142

6h 74,5 51,16745508

% 17,00610394 | 11,02789657

12h 75,7 53,84158

% 17,28003 11,60424

24h 84 53,84158

% 19,17467 11,60424

48h 84 70,46529

% 19,17467 15,18707
N T, . RE=0,1957
*0‘ S Py
»“. .
s @ .
% & RZ=0,0007

Real (mm) Real (mm)
(a) (B)

Alaypdppata Staomopdg twv Sopudoplkwv TLHWV (Est) o axéon pe TG payUaTikeG (Real)
yla tnv 3wpn ouykplon (a) kat tnv 24wpn (B)
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70

60

50

40

30

20

10

0

o ©
A7 of

T T T
ST P FH LI FPOP

&P \9& "PQG w@\ %@w m@% w@“ m@% w@% > '»@% w@q

90

80

70

60
50

40 |
30

20
10

0

F P

A\ § N P
‘\/qq'\v @%@%@W@W@

S P F P F S PSP
< NGNSN N S I N
RS QI

M

—4=—real
== est

(@)

(B)

Xpovooelpad eTnoilwv peyiotwy 3 wpwv (a) kal eTnolwv peyiotwyv 24 wpwv (B) oe mm, yla ta

Sdopudopikda dedopéva (Est) kal ta mpayuatikd (Real)

70

60

50

40

mm

30

20

3h max10

real

— =—est /

02 04 06 0.8

70

60

50

40

mm

30

20

3h maxyear

real

— =—est

02 0.4 06

6h max10

real

— =est /

80

70

60

6h maxyear

real

— =est

— —
- //
20 20 -
10 10
0 ‘ ‘ . . 0 ‘ ‘ ‘ ‘
0 02 0.4 06 08 1 0 02 04 06 08 1
P P
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12h max10 12h maxyear

80 80

real

real /

70 70
— —est / — —est
60 60

/
’ yE . Ve

10 10

0 T 0

0 02 04 0,6 08 1 0 0,2 04 06 08
P P
24h max10 24h maxyear
20 20
real real

80 / 80 /

— =—est / — =—est /
70 70

eo / - /

_[’ _[’
50 50

\
\
)
\
N

40 40

———— o —
30 30 7 — —
/
20 20
10 10
o] 0
0 0,2 0,4 06 0,8 1 0 0,2 04 06 0.8
P P
48h max10 48h maxyear

920 20

real real

80 / 80 /

— —est / — =—est /
70 70

, /) . Vs

/ Al
50 - 50 Etl
£ £

40 40

\

\
|
|
|
\
\
\

\
\\\

—
-
30 30 /

20 20
/

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv yio To TPoryHOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN aopd TV Katavoun tov 10 peyictov tnomv oty tepiodo mov egetdlovpe

(1998-2010) ko 1 de&1d v KoTtavoun Tev 10 peyiotmv £TNGIOV TILOV.
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e MYTIAHNH

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

39,05

26,58

4,2

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKpPLoN TNV 30PN YPOVIKY KAILOKOL

. , ) . EmiAeypévog
10¢ ouv6uagpog TIHWV 20¢ ouvéuagpog TIMWV GUVBUAOHGS TIHGV
3h TTAPAUETPWV TTAPAUETPWV TAPOPETPWY
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mm2)
MuTIAfvn -0,59 | 7530,4 173,9 -0,828 | 503,46 1912,2 -0,59 | 7530,4 173,9

[Mivakag pe Ti¢ TipéC Tmv cuvtedeot®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUDV TAPAUETP®V (3 SPOPETIKOT GTOYOL — LEYIGTOMOINCT) TOL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyiotov) yio myv
ovyKplon 6TV 24mpn XPovIKN KAk

106 ouvduaopég TIWYV 206 ouvduUao oG TINWVY OUVEBTGA;Y%W:QGW
24h TTOPANETPWV TTAPAPETPWV Ao “éTg w\}:
(max Eff) (min Er) TTapaHETP!

(min MSE peyioTwv)

Er MSE Er MSE Er MSE
ZTa0poi Eff (mm2) maxima Eff (mmz) maxima Eff (mmz) maxima

(mm?) (mm?) (mm?)
MuTIAjvn 0,17 16206 1014,9 -0,024 43,834 394,59 0,073 787,94 173,9

[Mivakag TeEMK®OV TIH®V Tapapétpov (Yo otdéyo min MSE peyictov)

AM 0,4245853
A2 0,4255665
A3 0,0466004
M 0,1032469
a 20
0,00001
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
kat o (B) yi v o0ykpion 24mpng ¥POVIKNG KMUAKOG

3h (a) Real Est Alapopd %
Average 3,646656977 1,340177 -63,24916647
Stdev 6,989011162 5,528571 -20,8962299
MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) Tng
PBIAS -63,249 Tpayuatikig (Real)
MAE 4,1369 59,19087611
RMSE 8,8143 126,1168645
R 0,0897
R"2 0,0081
24h (B) Real Est Alapopd %
Average 1,490856 1,016247 -31,834659
Stdev 5,9346845 5,206655 -12,26736
MooooTd % Tng
TUTTIKAG aTTOKAIONG
(Stdev) 1Tng
PBIAS -31,8347 TTpayuaTikig (Real)
MAE 1,583111 26,675567
RMSE 5,715065 96,299394
R 0,48358
R"2 0,23385

[Tivakeg pe 10 TANOOC TV 16YVPAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Ti¢ 2 ¥POVOGEIPES, TPOLYLLOTIKN
(Real) kot extiumpévn (Est). O mivaxog (o) givat ylo tnv 60YKpion 3opng KAMUoKoG
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 2508,9 922,0417 (mm) 6130,4 | 4178,808
Nr 398 105 Nr 720 490
Nr>5 155 56 Nr>15 131 80
Nr>10 83 24 Nr>25 58 48
Nr>15 46 16 Nr>35 34 22
Nr>20 27 12 Nr>45 18 10
Nr>25 15 7 Nr>55 8 8
Nr>30 12 Nr>65 3 4
Nr>35 7 3 Nr>80 1 3
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 ko 48 @p®V KOl T0L TOGOGTH TOVG MG TPOG
10 H€GOo etnoto Vyog Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To pHéGo TnGlo
VYog Bpoyng 0Tmg avtd vworoyiletatl amd v EMY kot tov dopugpopo.

Real Est
meanyear 617,233 592,081
(mm)
3h 52,3 83,956
% 8,4733 14,18
6h 62,4 85,99027277
% 10,10963445 | 14,52339676
12h 102,2 111,2254
% 16,55777 18,7855
24h 102,2 111,2254
% 16,55777 18,7855
48h 103,9 115,443
% 16,83319 19,49784
. :Z R i 1 . . RZ=0,2339
" $°e . s
10 $ : * * * *
AN ¢+ . o
. = X3 * . N
Real (mm) Real (mm)
()

(B)

Alaypdpparta Staomopdg twv Sopudoplkwy TLHWV (Est) o axéon pe TG payUaTtikeG (Real)
yla tnv 3wpn ouykplon (o) kat tnv 24wpen (B)
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90 120
80
h 100
. [\ I
60 80
0 'y \
60
40 - —4—Real —4=—real
30 - —B—Est 40 - —Best
20
20
10
0 T T T T T T T T T T T T 1 0 1
q05*’ » @q& & ,5,0“ Nc"’%d" 6‘40‘*’%& q,@ N %q q@ & QW 6" c“‘uo" d" 0“ G"’ &
5 & 5 &
@x&@m°m@w@w@m@w@m@w@w@w@ @x»w@@@@w@w@m@w@m@w@
(o) (B)
Xpovooelpd eTnoilwv peyiotwyv 3 wpwv (a) Kal eTnolwv peyiotwv 24 wpwv (B) oe mm, yla ta
Sdopudopikda dedopéva (Est) kal ta mpayuatikd (Real)
3h max10 3h maxyear
90 90
80 — rgal L~ 80 —rea| -~
Casl Cal
70 — =—est // 70 — —pst //
60 - 60 -
-
g pra— — g0 -7 —_
Ew R = E /_///J—//
30 30 e ———=
20 20
10 10
0 ‘ ‘ ‘ . 0 ‘ ‘ ‘ ‘
02 04 06 08 1 0 02 04 06 08 1
P P
6h max10 6h maxyear
100 100
%0 real 90 — real
80 — —est Ll 80 — —est -
/ V4
70 I 7 70 — 7
60 — ~ 60 ~ -
E %0 /———i:'—_ E S0 /7!/
40 — P 40 /__/
30 30 ———
20 20
10 10
0 T T T T 0 T T T T
0,2 0,4 0,6 0.8 1 0 0,2 04 0,6 0,8 1
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12h max10

120

120

real /

100

80

12h maxyear

— —gst

— e

100

80

— =est

E 60 /_’4"/ E 60 <
-— — -
—— —— —
40 - 40 -
20 20
0 T T T T 0 T T T T
0 0,2 04 0,6 08 1 0 02 04 06 08
P P
24h max10 24h maxyear
120 120
real real
100 — - pst I 100 — =pst — ——
80 / 80 /
V4 /7
- 7
E 0 ——— — E & —
— /_’—///
40 40 —= —
20 20
0 T 0 T T T T
0 0,2 0,4 06 08 1 02 04 0,6 038
P P
48h max10 48h maxyear
140 140
real real
120 120
— S _ -~ — - 05t P -~
100 - / 100 e —
- —
80 < 80 =
£ £ 7
E —_—— — E —— — -

60

40

20

60

40

20

02

04 0.6 08

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 kot 48 @pdVv Yo ToL TPOLyHOTUKA-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN aopd TV Katavoun tov 10 peyictov tnomv oty tepiodo mov egetdlovpe

(1998-2010) ko 1 de&1d v KoTtavoun Tev 10 peyiotmv £TNGIOV TILOV.
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e YXKYPOX

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

38,97

24,48

21,68

[Mivaxag pe T1¢ Tipég v ouvtedest®v amodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oVYKPIoT OTNV 30PN YPOVIKY KAILoK

10¢ ouvdUAC OGS TIHWV 206 ouvOUAC OGS TINWYV OW%TJZ‘;Y?V::Q&V
3h TTOPANETPWYV TTOPAUETPWV Trqpa:érzw\}:
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mmz)
TKUPOC -0,23 15184 | 823,44 -0,969 329,6 429,66 | -0,538 | 4276,9 84,339

[Mivakag pe T1¢ Tipég Tov cuvtedeot®@v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUDV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOTOINOT) TOL
Eff, ehayiotonoinon tov Er ko ehayiotonoinon tov MSE peyictov) yio myv
ovyKplon otV 24mpn XPoviKn KAk

106 ouvdUAC OGS TINWYV 20G oUuVOUAO OGS TIUWV EmiAeypévog
S IHOG Tl s JHOG TIH ouvlUaOOG TIHWYV
24h TTAPAPETPWV TTAPOAUETPWV TAPAPETPWV
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xralpoi Eff 2, | maxima Eff 2, | maxima Eff 2, | maxima
(mm°®) (mmz) (mm?) (mmz) (mm®) (mmz)
TKUPOG 0,225 7548 834,92 -0,042 48,734 84,339 -0,042 | 48,734 84,339

[Mivaxag TeEMK®OV TIH®V TapapéTpov (Yo otdéyo min MSE peyictov)

M 0,28936399
A2 0,185549439
A3 0,317187368
M 0,207898203
a 17
8,89568E-06
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelp®v. O (a) eivar yia tnv cbykpion 3mpng

kat o (B) yu v oOykpion 24wpng YPOVIKNG KALOKOG

3h (a) Real Est Alapopd %
Average 2,468 0,963725 -60,95119496
Stdev 4,600685686 3,193032 -30,59660262
MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng
PBIAS -60,95 Tpayuatikig (Real)
MAE 2,8433 61,80157564
RMSE 5,7059 124,0222334
R 0,0347
R"2 0,0012
24h (B) Real Est Alapopd %
Average 1,117864 0,992922 -11,1769
Stdev 4,639639 4,743092 2,229772
MooooTd % Tng
TUTTIKAG aTTOKAIONG
(Stdev) 1Tng
PBIAS -11,1769 TTpayuaTikig (Real)
MAE 1,302515 28,07362
RMSE 4,735004 102,0554
R 0,491018
R"2 0,241099

[Tivakeg pe 10 TANOOC TV 16YVPAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Tig 2 ¥POVOGEIPES, TP LOTIKY|
(Real) ko extiumuévn (Est). O mivaxog (o) givat ylo Tnv c0ykpion 3opng KApoKog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 1604,2 626,4209 (mm) 3297,7 | 2929,119

Nr 385 127 Nr 517 337
Nr>5 100 40 Nr>15 59 64
Nr>10 39 17 Nr>25 23 26
Nr>15 17 8 Nr>35 9 13
Nr>20 8 6 Nr>45 7 7
Nr>25 6 2 Nr>55 2 2
Nr>30 2 1 Nr>65 1 2
Nr>35 1 0 Nr>80 1 1
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 ko 48 @p®V KOl T0L TOGOGTH TOVG MG TPOG
10 H€GOo etnoto Vyog Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To pHéGo TGO
VYog Bpoyng 0Tmg avtd vroroyiletatl and v EMY Kot Tov dopu@opo.

Real Est
meanyear 449,118 567,044
(mm)
3h 46,8 47,484
% 10,42 8,374
6h 52,3 47,48401518
% 11,64504651 | 8,373956021
12h 86,5 67,24945
% 19,25997 11,85965
24h 98,9 92,60765
% 22,02094 16,33165
48h 123,3 132,7178
% 27,45381 23,4052
E 1;’ E 22 d * e | =22 ﬂy’)A"‘l
o 15 4 E 10 45 **
b * * e ¢ &
oo' . R 30 1‘( P //
D * v40* *
":’:‘.’ ¢ “ o. >,
Evs.. . o‘ - R*=10,0012 10% 0.
0 10 20 30 40 50 ° 0 20“’ 10 * 60 a0 100
Real (mm) Real (mm)
(a) (B)

Alaypapparta Slaomopdg twv Sopudoplkwyv TLHWV (Est) o axéon pe TG MpayUaTtikeG (Real)
yla tnv 3wpn ouykplon (o) kat tnv 24wpen (B)
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50 120
5 Nr A
2 \/\ 100 ,
. [N N
© [\ \ maR \ / /\\
25 - 60
50 =4—Real H J/ =4—real
5 * \ £ -t | 40 85t
N VY AN,
5
0 T T T T T T T T T T 1 0 1

%“’%‘*@&6"00‘*&0@6‘0‘*’&@ @%@@'00&‘&@0@’&@

CARC U SR R ST LTS FF I F S

(o) (B)
Xpovooelpd eTnoilwv peyiotwyv 3 wpwv (a) Kal eTnolwv peyiotwv 24 wpwv (B) oe mm, yla ta
Sdopudopikda dedopéva (Est) kal ta mpayuatikd (Real)
3h max10 3h maxyear

50 50

45 —real ~ "7 45 —real —~ —-7

20 —_— =est / / 20 — -est / /

/ / /

35 e 35 -

30 = = 30 v - )
£ 2% ,.—-——’/ £ 2% _,"/ /
E e m——=" 7

0.4 06

08

6h max10

60

— e |

50 — =gst

30

20

-
-
) 74///

6h maxyear

60

— g

50 — =gst

40

—
7
-
— — /
30 =

mm

) e

o
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100
90
80
70
60

12h max10

real

100

— =gst

90
80

70
60

12h maxyear

— 03|

— st

£ 50 — £ 50
£ %0 —— - £ 40 - -_ ;
-— — —_—
30 —— f 30 —— /
20 20 ,/_/'
10 10
0 ‘ ‘ : : 0 T : : :
0,2 0,4 06 08 1 0.2 04 06 08
P P
24h max10 24h maxyear
120 120
—rea| — el
100 — —pst / 100 — =gst /
80 7 80 7
// //
E &0 4 E 60 £
i - ] j /—-&/
—_— ——
) — 4 —— -
=
20 20
0 : . . . 0 : . . ‘
0,2 04 06 08 1 02 04 06 08
P P
48h max10 48h maxyear
140 140
—real — real
120 N ///' 120 — et 4
100 7 100 / /
80 / 80 /
: 2 : 2
80 2~ 60 o
—_— e — — — — ,_7._/
40 - 40 =
20 20
0 . . . ‘ 0 ‘ . ‘ .
0,2 04 06 08 1 02 04 06 08
P P

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv yio To, TPOyUOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tnedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotomv £TNGIOV TIUMV.
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PIAAAEADEIA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

38,05

23,67

136

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TIUAV TOPAUETP®V (3 S10POPETIKOL GTOYOL — PEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov) yio myv
oLYKpPLoN TNV 30PN YPOVIKY| KAILOK

. , ) , EmiAeypévog
106 ouvdUACPOG TINWYV 20G oUVOUAO OGS TIWWV GUVBUAGLOC TIGOV
3h TTOPANETPWV TTAPAPETPWV napa:'éTE)wt:
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
PiradéAgeia | -0,143 | 26342 1064,9 -0,813 | 868,06 652,21 | -0,508 | 2785,2 174,37

[Mivakag pe Ti¢ TipéC Tmv cuvtedeot®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVOVAGHOVS TIUAV TAPAUETP®V (3 SUPOPETIKOT GTOYOL — LEYIGTOMOINOT) TOL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyiotov) yio myv
ovyKplon 6TV 24mpn XPovIKN KAk

106 ouvduaopég TIWYV 206 ouvdUAOo OGS TINWY OUVEBTGA;Y%W:QGW
24h TTOPANETPWV TTAPAPETPWV Ao “éTg w\}:
(max Eff) (min Er) TTapaHETP!

(min MSE peyioTwv)

Er MSE Er MSE Er MSE
ZTa0poi Eff (mm2) maxima Eff (mmz) maxima Eff (mmz) maxima

(mm?) (mm?) (mm?)
PiradéApeia | 0,242 | 4672,9 | 478,46 0,015 97,808 174,37 0,015 97,808 | 174,37

[Mivakag TeEMK®OV TIH®V Tapapétpov (Yo otdéyo min MSE peyictov)

A1 9,41896E-09
A2 0,34309785
A3 0,514035445
M 0,142865695
a 4
1,51759E-05
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
kat o (B) yu v oOykpion 24wpng YPOVIKNG KALOKOG

3h (a) Real Est Alapopd %
Average 3,066017964 1,699188 -44,57998621
Stdev 6,561563903 5,638476 -14,06810227
MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) Tng
PBIAS -44,58 Tpayuatikig (Real)
MAE 3,6688 55,91287304
RMSE 8,057 122,7909989
R 0,1582
R"2 0,025
24h (B) Real Est Alapopd %
Average 1,067163484 0,798368 -25,18786271
Stdev 4,678604329 4,741844 1,351673528
Moooatd % NG
TUTTIKAG aTTOKAIONG
(Stdev) 1Tng
PBIAS -25,1879 TTpayuaTikig (Real)
MAE 1,167778 24,95996833
RMSE 4,643031 99,23966802
R 0,515747
R"2 0,265995

[Tivakeg pe 1o TANB0C TV 1oYVPOV ENEGONIMV AV amd o Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Ti¢ 2 ¥POVOGEIPES, TPOLYLLOTIKN
(Real) ko extiumuévn (Est). O mivaxog (o) givat ylo Tnv c0ykpion 3opng KApoKog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 2048,1 1135,057 (mm) 4582,4 | 3428,191

Nr 349 128 Nr 793 568
Nr>5 122 62 Nr>15 84 63
Nr>10 61 a1 Nr>25 36 35
Nr>15 36 24 Nr>35 14 18
Nr>20 21 15 Nr>45 10 4
Nr>25 15 13 Nr>55 4 4
Nr>30 6 9 Nr>65 4
Nr>35 3 6 Nr>80 2
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[Tivaxog pe ta péyrota 10etiog 3, 6, 12, 24 kot 48 @p®V KOl T0L TOGOGTA TOVG MG TPOG

10 H€GOo etnoto Vyog Bpoyne. H mpdtn cepd pe Evrovn ypaen 6ivel To pHéGo TnGlo
VYog Bpoyng 0Tmg avtd vroroyiletatl and v EMY Kot Tov dopu@opo.

Real (mm)

Real Est
meanyear 405 420,761
(mm)
3h 63,7 41,02
% 15,699 9,749
6h 63,7 77,70747
% 15,6986645 18,46832
12h 1014 131,282
% 24,98971 31,2011
24h 113,5 147,3706075
% 2797171776 | 35,02477832
48h 124,3 154,4807
% 30,63334 36,71459
45 160
:
012 * 100
‘E 25 1 0% E
EQO e,t. ¢ E :Z. * Rz =0
15 & - . R2=0.025 '
10"‘0. ‘e wftee &
o, et
5 8% - 2 "oyt . e

60

Real (mm)

80

100

120

(a)

Alaypapparta Slaomopdg twv Sopudoplkwyv TLHWV (Est) o axéon pe TG MpayUaTtikeG (Real)

(B)

yla tTnv 3wpn cuykplon (a) kot tnv 24wpen (B)
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70 160
60 ¢ 140 /'\
0 / \ ¢ 120 I \
|\ A / ,\
10 / \
80
ag | —4—Real \\ \ —4—real
——Est 60 \ —-est
20 24 40
0 T T T T T T T T T T T T 1 0 T T T T T T T T T T T T 1
% © > & @ v ® & & o % O >y & @ o 4 o
4 0?;5‘” q‘a‘@ §° @@ @10 oS o8 S @QP @«9 @qs@ @w\’ D)c,;\fa & o @w" & Q@;Q @”& @VQ @(o'do @w" é\'@ @qs@ QQ@""
NN S S S S S S S S I T S S S S S S S
(a) (B)
Xpovooelpd eTnoilwv peyiotwy 3 wpwv (a) kal eTnolwv peyiotwv 24 wpwv (B) o mm, yla ta
Sdopudopikda dedopéva (Est) kal ta mpayuatikd (Real)
3h max10 3h maxyear
70 70
—real —real
60 / 60 /
— =—est / — =—est /
50 / 50 /
40 — — — 40 — — m—
£ — ———— £ — —
E 30 - /_j- E 30 —— —”/-—_j
—
20 20
10 10
0 0
0 02 04 06 08 1 0 02 04 06 08 1
P P
6h max10 6h maxyear
90 90
real real
80 / 80 /
— = o5t — st
70 7 70 7
60 /4 60 /"
50 — 50
£ // £ /_—/
= 0] =___.——_'” 540 - -
= — g
30 30
20 20
10 10
0 0
0 02 04 06 08 1 0 02 04 06 08 1
P P
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12h max10 12h maxyear
140 140
real real
120 / 120 /
— -t / — st /
] r} ] r
100 7 / 100 7 /
80 ,/ 80 /
£ / £ / /
E 60 ‘____J £ 60 —
—_— — _’7/
40 S— _— 40 ——
20 20
0 0
0 02 04 06 08 1 0 02 04 06 08 1
P P
24h max10 24h maxyear
160 160
real —real
140 / 140 /
-— -=pst / — - est /
120 / 120 7
100 7 // 100 7 //
g 80 / g 8 /
E - ;/ E - i,_/
60 Z 60 /
i —
40 — — e 40 = p—
20 20
0 T : 0 T : : :
0 0,2 0,4 06 0,8 1 0,2 0,4 06 0,8 1
P P
48h max10 48h maxyear
180 180
real —real
160 160
— st / —_— - est /
140 140
/ /
120 / 120 VAR
/ / s
100 7 / 100 //
E 80 4 E 80 — Z
/ _— ’/
60 o 60 =
— —— T — —
40 == 40
20 20
0 T . 0 T . . .
0 0,2 0,4 0,6 0,8 1 0,2 0,4 0,6 0,8 1
P P

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv yio To, TPOyUOTIKA-
napatnpnuéva dedopévo (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tnedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e TATOI (H 6TaTI6TIK] 6OYKPIGN KO 0L KATAVORES 0pOPOvY SETia)

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

38,10

23,78

235

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TOPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayrotonoinon tov MSE peyiotov) yo myv
oVYKPIoT 0TV 30PN ¥POVIKY KAILoK

. , ) . EmiAeypévog
10¢ ouvdUAC OGS TIHWV 206 ouvOUAC OGS TINWYV GUVBUAGLOE TINMV
3h TTOPANETPWYV TTAOPAUETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zralpoi Eff 2, | maxima Eff 2, | maxima Eff 2, | maxima
(mm?) (mm?) (mm?) (mm?) (mm®) (mm?)
Tarér -0,216 | 8129,9 | 889,06 -0,72 743,38 1913 -0,696 | 2389,5 94,48

[Mivakag pe T1¢ TipéC Tov cuvtedeot®v omodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGLOVG TILAV TOPAUETP®V (3 S1APOPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayrotonoinon tov Er ko ehayiotonoinon tov MSE peyictov) yio myv
ovyKplon 6TV 24mpn XPoviKn KAk

. . . . EmiAeypévog
106 ouvduao oG TINWYV 206 ouvdUAO OGS TINWVY CUVBUATLOE TINGV
24h TTOPANETPWV TTAPAPETPWV napa:ljérzw\}:
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xralpoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mmz)
Taroi 0,126 1922.4 127,25 -0,16 52,802 294,62 0,067 1103 94,48

[Tivakag TeMK®V TIn®dV Tapapétpov (Yo otdéyxo min MSE peyictwv)

M 0,067518073
A2 0,150554486
A3 0,235753781
M 0,545020148
a 0
0,787323799
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[Tivakeg oTaTIGTIKOV TILOV TV 2 ypovocelpdv. O (a) eivar yo tnv obykpion 3mpng
kat o (B) yiu v oOykpion 24wpng YPOVIKNG KATLOKOG

3h (a) Real Est Alapopd %
Average 3,01042471 1,522422 -49,42832956
Stdev 6,184270449 5,851978 -5,373191493

MocoaTd % Tng
TUTTIKNG ATTOKAIONG
(Stdev) 1ng

PBIAS -49,43 Tpayuatikig (Real)
MAE 3,6391 58,84470281
RMSE 8,0551 130,2508377
R 0,1323
R"2 0,0175
24h (B) Real Est Alapopd %
Average 1,1611012 0,751794 -35,251645
Stdev 5,5946749 4,642679 -17,016104

MooooTd % Tng
TUTTIKAG aTTOKAIONG

(Stdev) 1Tng
PBIAS -35,25165 TTpayuaTikig (Real)
MAE 1,2888844 23,0377
RMSE 5,4035301 96,58345
R 0,4581156
R"2 0,2098699

[Tivakeg pe 10 TANOOC TV 16YVPAOV ENEGOOIMV TAVE amd pio Ty (Nr>...).
H npdn cepd deiyvel To cuvolkd Hiyyog (MM) yia Ti¢ 2 ¥POVOGEIPES, TPOLYLLOTIKN
(Real) kot extiumuévn (Est). O mivaxog (o) givat ylo Tnv c0ykpion 3opng KApaKog
kot 0 (B) Yo v cvykpion 24mpng KAILaKOC.

(o) Real Est B) Real Est
(mm) 779,7 394,3073 (mm) 1307,4 846,52
Nr 121 55 Nr 178 164

Nr>5 50 21 Nr>15 23 15
Nr>10 26 13 Nr>25 12 12
Nr>15 13 9 Nr>35 9 6
Nr>20 9 4 Nr>45 6 4
Nr>25 5 4 Nr>55 1 2
Nr>30 2 3 Nr>65 1 1
Nr>35 1 2 Nr>80 1 0
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[Tivaxag pe ta péyiota Setiog 3, 6, 12, 24 ko 48 opdv Kot T0 TOGOGTA TOLG MG TPOG
10 H€GOo etnoto Vyog Bpoyne. H mpdtn cepd pe Evrovn ypoen 6ivel To Héco €Tnclo
VYog Bpoyng 0Tmg avtd vworoyiletat amd v EMY kot tov dopuvepopo. H mapévheon
070 H€cOo eTNoto Vyog Ppoyng (Meanyear) yio ta dopveopikd dedopéva (ESt), deiyvet

TG ypnoonomdnke n yun g EMY

Awaypappata dtaomopadg Twv Sopudoplkwv TiHwv (Est) og ox€on e TG mpaypoTikeG (Real)
yla tTnv 3wpn ouykplon (o) kat tnv 24wpn (B)

200

Real Est
meanyear
(mm) 450,9 (450,9)
3h 49,8 59,6
% 11,045 13,218
6h 52,5 59,70200139
% 11,64337991 | 13,24063016
12h 68,6 87,27515
% 15,21402 19,35577
24h 88 87,27515
% 19,516523 19,35577
48h 100,6 87,27515
% 22,31093 19,35577
70 70
60 + 60 I +
50 50 5
‘E‘ 40‘ ‘E 40 ¢ *
£ E R = 0,2099
E 30 * E 0l e * . ’/
3 .
20: « 7 RZ=0,0175 2 / .
104 M — e * A /’
1& . tos
[ T =y Jv VALY P Y, *
° 0 5 10 15 20 25 30 35 40 45 0 0 20 40 0 80 100
Real (mm) Real (mm)
(a) (B)
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70 100
90
. A
80
) / \/\ o o X
60 /
40
=+=Jepdl | 50 ..,/ \ —4—real
30 V . =B=Zewpd2 | 40 ./ —B-est
20 ‘P/ 30 ‘,/ | B
¢ 20 ’
10
10
0 T T T T T 1 0 T T T T T 1
2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2004-05 2005-06 200607 2007-08 2008-09 2009-10
(o) (B)
Xpovooelpd eTnoilwv peyiotwyv 3 wpwv (a) Kal eTnolwv peyiotwv 24 wpwv (B) oe mm, yla ta
Sdopudopikd dedopéva (Est) kat ta mpayuatikd (Real)
3h max5 3h maxyear
70 70
—real —real
60 — st / 60 — =pst /
50 / 50 /
i /
40 s 40 Vs
£ - £ -
£ — £ _ ,/
30 — 30 /:/
20 20 1 —
10 10
0 T T T T 0 T T T T
0 02 04 06 08 1 0 02 04 06 08 1
P P
6h max5 6h maxyear
70 70
—real —real
&0 — —est / 80 — -gst _——
50 £ 50 7 —
7 7
— / /
< 40 — = . 40 —
E 30 - - E 30 — /
== 7
20 20
10 10
0 T T T T 0 T T T T
0 02 04 06 08 1 0 02 04 06 08 1
P P
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12h max5 12h maxyear
100 100
% — real % real
— - oSt / — = ggt /
80 7 80 7
70 A/ 70 A
@ - " _z
E 50 S -2 E 50 _ ,/
£ w — P £ 0 - .—/
P
30 30 __:______/
20 20
10 10
0 . . . . 0 . .
0 02 0.4 06 038 0 02 0.4 06 08
P P
24h max5 24h maxyear
100 100
— real e e
90 90
80 —-pst / 80 —-pst /
70 / 70 /
80 7/*‘ - 80 S
E —— E _/LJ
—-—— —— —
40 40 -
-~
30 30 :______,
20 20
10 10
0 T T T T 0 T T
02 04 06 08 0,2 0,4 06 08
P P
48h max5 48h maxyear
120 120
real real
100 — =est 100 — =est
P P
80 80
== /
E 60 - E 60
-~
e -—— — ——/
40 40 P rd
20 20
0 - - - - 0 T T T T
0,2 04 06 0,8 0,2 0,4 06 08
P P

[TBavotikég Katavopuég peyiotmv 3, 6, 12, 24 ko 48 @p®dVv yio To TPoryHOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
OTHAT APOPA TNV KOTAVOUT TV 5 UEYIOTMV TILAOV 0TV TEPiodo mov e€etdlovpe

(2004-2009) ko 1 6e€1d TNV KOTOVOUN TOV 5 HEYIGTOV ETNGIOV TIUOV.
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Ewdwd yio 10 ota0ud tov Tatoiov pmopécape vo Ppodue etfola pEYIoTH
10etiag v 11 24 ko Tic 48 ®peg amd v peAétn tov Kovtsoyidvvng kot dAAdot
(2010) yioo v mepiodo 1998-99 péxpt to 2007-08. 'Etot, oynuaticops T KOTAVOUES
oL TEPLEYOLY Ko To e€tNota. pEyota 10etiog, n pev katavoun omd To emiyela
dedopéva mponibe amd toug Kovtsoyidvvn kot dAiotr (2010), n 0 xoatavou twv
J0PLPOPIKDOV JEGOUEVOV CYNUATIOTNKE GO TO GOVOLO TWV dOPLPOPIKDOV SEGOUEVOV
(omVv mepiodo 1998-99 uéxpt 2007-08) pe Papn ko cuvtereotég maperPoing O pe

VTA TOV KOTAVOUADV SETIOG (OTMS TOPATAV®).

24h maxyear

160

real

140 {
— — pst
120 /
/
100
_ Fi
E & PR
- -/
&0
40 4 -
=
20
0 .
il 02 0,4 0,5 0a 1
P
(o)
48h maxyear
180
180 real
est 7
140 > 3
120 v
= 100 — -
E a0 — /
- /_:J//_’
40 i
e
20
il . . . .
i} il 04 0§ 08 1
P

Koatavopég etnoiwv peyiotov 24 opav (a) kot 48 opov (B) yia to otabud Tatoiov
Kot v mepiodo 1998-99 pe 2007-08.
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AEYTEPH OMAAA XTAOMON

APTA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

39,17

21,00

12

[Mivaxag pe T1c Tipég Tov cuvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TILAV TOPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er kou eAayrotonoinon tov MSE peyiotomv)
(cOykpron o 120pn gpovikn KApoKo)

. , . , EmiAeypévog
10G ouvdUACPOG TINWYV 206 ouvOUAGC OGS TINWV GUVBUAOLOE TINMY
12h TTOPANETPWV TTOPAUETPWV Trqpa:érzw\}:
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mm2) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mmz)
ApTa 0,265 | 1706,9 | 474,43 | 0,143 | 26,746 | 115,06 | 0,12 | 34,967 | 85,836

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyo min MSE peyictov)

M 0,55050723
A2 0
A3 0
M 0,44949277
a 4,927270281
3,033902211

[Tivakog 6TaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 1,509708416 1,424012 -5,67636173
Stdev 5,586143093 5,672722 -0,24025225
Mocoatd % Tng
TUTTIKAG aTTOKAIONG
(Stdev) 1ng
PBIAS -5,67636173 Tpayuatikig (Real)
MAE 1,615342332 28,91695227
RMSE 5,238635274 93,77910997
R 0,559287102
R"2 0,312802063
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est
(mm) 13668,9 12893
Nr 1782 1691
Nr>10 450 363
Nr>20 185 172
Nr>30 76 90
Nr>40 34 42
Nr>50 15 23
Nr>60 10
Nr>70 4

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 0mmwe avtd mpokvmtel amd v EMY kot tov dopueodpo.

Real Est
meanyear 1141,3 1057,48
(mm)
12h 96,5 106,2380459
% 8,455270306 10,04634091
24h 176,6 152,3016
% 15,47358 14,40231
48h 189,6 175,5356
% 16,61263 16,59942
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120

*
100
N +
80 o ?
= *
E L $ L. R?=0,3128
— hd b
%
L

0 20 40 60 80 100 120

Real (mm)

Alaypappa Slaomopdg Twv Sopudoplkwy TLHwV (Est) o oxéon pe TIg paypatike (Real)

120
100 A R
. A
60 -
v =—4—real
40 - == est
20
0 T T T T T T T T T T T T 1
> O S o A o
O o;a'@ S 0@'& & @qdc & pr\féb @‘b'@ &
NN S S S S S S S N S S

Xpovooelpd eTnoiwv peylotwyv 12 wpwv o mm yia tnv Sopudopika dedopéva (Est) kat Ta
npaypotika (Real)
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12h max10 12h maxyear
120 120
real real
100 — =—est / 100 — —pst /
. / ) 7
: == : e
60 —_— 60
: ==
40 40
20 20
0 0
0 02 04 06 08 1 0 02 04 06 038
P P
24h max10 24h maxyear
200 200
—real —real
180 180
— st / — = est /
160 / 160 /
140 / / 140 / /
120 / 120 4
E 100 ——K‘J E 100 /—/—4
— - —_——
80 — = - 80 —
60 60
40 40
20 20
0 0
0 02 04 06 08 1 0 02 04 06 038 1
P P
48h max10 48h maxyear
200 | 200 |
rea rea
/ /
180 180
— —est —_— st
160 bt / 160 & ///
140 Z 140 /
/ 7
120 ,_.7 120
E 100 _ -~ E 100 —— — —
E — e — —— E
80 = 80
60 60
40 40
20 20
0 0
0 02 04 06 08 1 0 02 04 06 08 1
P P

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 pdv Yol T0 TPOYLLOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e BEAO KOPINOIAX

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

37,97

22,75

19

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)
(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
10¢ ouvdUAC OGS TIHWV 20G oUVOUAO OGS TIMWV GUVBUAOGE TINGV
12h TTOPANETPWYV Trcxpa_péprv TAPAPETPWY (min
(max Eff) (min Er) MSE peyioTwv)

Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mmz)

BeAq 0,181 | 3793,5 | 1339,7 | -0,101 | 37,662 | 145,9 -0,148 | 55,851 | 127,79

KopivBiag

I[Tivokog TeEMKOV TIHOV Tapapétpov (Yo otdyxo min MSE peyiotmv)

AL 0,632587624
A2 0,13551378
A3 0,06558579
M 0,166312806
a 0
1E-06

[Tivakog 6TOTIoTIKOV TIUOV TV 2 YPOVOGEIPDOV.

12h Real Est Ailagopd %
Average 0,587244217 0,41625 -29,1179969
Stdev 3,131012546 3,254959 3,958654073
Mocoatd % Tng
TUTTIKAG aTTOKAIONG
(Stdev) 1ng
PBIAS -29,1179969 Tpayuatikig (Real)
MAE 0,689841831 22,03254763
RMSE 3,354019736 107,1225262
R 0,450213546
R"2 0,202692237
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npdtn og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est

(mm) 5280,5 3742,924

Nr 1077 314
Nr>10 151 120
Nr>20 43 52
Nr>30 20 28
Nr>40 11 15
Nr>50 5 9
Nr>60
Nr>70

[Tivaxog pe ta péytota 10etiog 12, 24 kot 48 @p®dV Kol T0 TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 0mmwe avtd mpokvmtel amd v EMY kot tov dopveodpo.

Real Est
meanyear 483,63 512,76
(mm)
12h 80,7 78,13941053
% 16,68630978 15,23898325
24h 92,9 95,50786
% 19,2089 18,62623
48h 98,3 132,0559
% 20,32546 25,75393
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90

80 ry

70

60

Est (mm)

Real (mm)

Alaypappa Slaomopdg twv Sopudoplkwy TLHWV (Est) o oxéon pe TIg payatike (Real)
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Xpovooelpd etnNoiwv peylotwyv 12 wpwv o mm yia tnv Sopudopikd dedopéva (Est) kot ta
npaypotika (Real)
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12h max10 12h maxyear

90 90
real real

80 - 80
—_— et // — —est //
70 - 70 -

60 60
50 -—’/ / 50 /V

2
";_—/
0 30

20 20

10 10
0 0
0 0,2 04 0,6 038 1 0 02 0,4 0,6 0,8
P P
24h max10 24h maxyear

120 120

real real

100 — =est 100 — st

—_ E a0
= —
£ - E /’.—-
- -
40 40 ——
20 20
0 0
0 0.2 04 0.6 038 1 0 02 04 06 08
P P
48h max10 48h maxyear
140 | 140 |
real / rea /
120 —_—-cst / 120 —_—-cst /
100 — A 100 —
80 p—— - c 80 ~Z
E -— /
E 6] - Ew
e — —
..-’4’_ -
=
40 40
20 20
0 0
0 02 04 06 08 1 0 02 04 06 08
P P

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0eopd TV katavou Tov 10 peyioctov Tuedv oty tepiodo mov e&etalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e [EPAIIETPA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

35,00

25,73

[Mivakag pe T1¢ Tipég Tov ouvtedest®v amodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) . EmiAeypévog
10G ouvdUACPOG TINWYV 206 ouvOUAC OGS TINWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTOPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima
(mmz) (mmz) (mm2)
lepdmetpa | 0,154 | 1067,4 | 2936,7 | 0,004 | 10,465 | 217,63 | -0,085 11,9 116,1

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0,578949711

A2 0,082462918

A3 0,338587371

M 0

a 1,630617924
0,890120536

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEIPOV.

12h Real Est Ailagpopd %
Average 0,542312373 0,563096 3,832430338
Stdev 3,240737419 3,249104 0,258175731
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS 3,832430338 TpayuaTikig (Real)
MAE 0,731245643 22,5641744
RMSE 3,376135406 104,1779993
R 0,45869525
R"2 0,210401332
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est

(mm) 4010,4 4164,096
Nr 798 1374

Nr>10 104 96
Nr>20 39 43
Nr>30 16 25
Nr>40 9 13
Nr>50 5
Nr>60 3
Nr>70 2

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto vyogc Bpoyns. H mpdn oepd pe Evrovn ypaen divel to p€co €TMoto Kyog
Bpoyng 0mmwe avtd mpokvmtel amd v EMY kot tov dopveodpo.

Real Est
meanyear 385,44 367,36
(mm)
12h 113,3 72,30141155
% 29,39497717 19,68135114
24h 113,7 08,27645
% 29,49875 26,75208
48h 114,1 99,71392
% 29,60253 27,14338
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80

70
60 R2=0.2104

Est (mm)

60 80 100 120

Real (mm)

Alaypappa Staomopdg twv Sopudoplkwy TLHWV (Est) o oxéon pe TIg payUatike (Real)
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Xpovooelpd etnNoiwv peylotwyv 12 wpwv o mm yia tnv Sopudopikd dedopéva (Est) kat ta
npaypotika (Real)
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12h max10 12h maxyear
120 120
—real / real /
100 — =gst 100 — —ost
80 / 80 /
/" -
60 E 60 z
—
-_— -
40 40 //
20 20
0 . . . . 0 . . . .
02 04 06 03 1 02 04 06 03
P P
24h max10 24h maxyear
120 120
—real / —real /
100 —_— st 100 —pst
// //
80 80 /4
/ //_/
60 = E 60 —
=" ==
40 40 z
20 20
0 0
02 04 06 03 1 02 04 06 03
P P
48h max10 48h maxyear
120 120
—real / real /
—_— =est — st
100 7 100 7
/ Ve
80 - 80 =4 A
-
— —
60 — - £ w - — /[_J
...-:_—-;-"'""— E P2
- 7
40 40 -
20 20
0 0
02 04 06 08 1 02 04 06 08
P P

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1d v Kotavoun Tov 10 peyioctmv £TNGlOV TIHOV.
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e KAAAMATA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

37,06

22,17

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV CUVBUAGLOE TILGV
12h TTOPANETPWV TTAPANETPWYV Trqpa:érzw\lj
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mm?) (mm?) (mm?)
KaAaudra | -0,043 | 97,053 | 486,28 | -0,065 | 17,756 | 525,67 | -0,091 | 97,224 | 417,15

[Tivakag TeEMK®V TI®dV Tapapétpov (Yo otdéyo min MSE peyictov)

M 0,472403192

A2 0,328229785

A3 0

M 0,199367023

a 0,494286724
1E-06

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 1,045375335 0,796827 -23,7760228
Stdev 4,07672627 3,945165 -3,22712334
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -23,7760228 mpayuatikig (Real)
MAE 1,142801289 28,03232823
RMSE 4,259025176 104,4716985
R 0,438480781
R"2 0,192265395
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nEIGOdIOV TV omd o tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est

(mm) 9358,2 7133,192

Nr 1620 2310
Nr>10 298 177
Nr>20 103 73
Nr>30 37 30
Nr>40 16 15
Nr>50
Nr>60
Nr>70

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 0mmwe avtd mpokvmtel amd v EMY kot tov dopveodpo.

Real Est
meanyear 814,59 687,97
(mm)
12h 74,2 134,6916541
% 9,108876858 19,578129
24h 86,5 134,6917
% 10,61884 19,57813
48h 116,4 134,6917
% 14,2894 19,57813
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Real (mm)

Alaypappa Slaomopdg Twv Sopudoplkwy TLHWV (Est) o oxéon pe TIg payatike (Real)
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Xpovooelpd etnoiwv peylotwyv 12 wpwv o mm yla tnv Sopudopikd dedopéva (Est) kat Ta
npaypotika (Real)

218



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

12h max10 12h maxyear
160 160
real real
140 — et 140 — et /
120 120 7
100 100 v
rd
80 E 80 -
P
60 e — 60  — /
= ﬂ_—-MJ
- — ——
40 10 —_—
20 20
0 0
0.2 04 02 04 06 08
P P
24h max10 24h maxyear
160 160
— real — real
140 , 140 t
— -t — - i
120 120 s
100 100 7
P -_’______—-
80 _— E a0 —
-
T “ =
40 40
20 20
0 0
0.2 04 02 04 06 08
P P
48h max10 48h maxyear

160

140

120

100

80

60

40

20

real

— =—egst

mm

0,2 0,4

160

140

120

100

80

60

40

20

real

— —gst

0,2

04 06 08

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-

napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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¢ KEPKYPA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

39,62

19,92

4

[Mivaxag pe T1¢ Tipé Tov ouvtedest®v amodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)
(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
10G ouvOUAC OGS TIHWV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
Képkupa | -0,152 | 35,678 | 1231,8 | -0,152 | 35,678 | 1231,8 | -0,274 | 100,25 | 1116,4

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0,204192344
A2 0,182989824
A3 0,576231444
M 0,036586388
a 0
1E-06

[Tivakog 6TOTIGTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 1,08254915 0,840302 -22,3774774
Stdev 5,498998661 5,654274 1,005187222
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -22,3774774 mpayuatikig (Real)
MAE 1,347404477 24,50272423
RMSE 6,206020089 112,8572759
R 0,370440628
R"2 0,137226259

220



AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiunpévn (Est).

Real Est

(mm) 9801,4 7608,094
Nr 1230 420
Nr>10 297 234
Nr>20 144 123
Nr>30 63 77
Nr>40 28 48
Nr>50 18 27
Nr>60 20
Nr>70 14

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etmoto VYo Bpoyns. H mpdn oepd pe Evrovn ypaoen divel to p€co €TNGo VYog
Bpoyng 0mmwe avtd mpokvmtel amd v EMY kot tov dopveodpo.

Real Est
meanyear 1076,8 752,9
(mm)
12h 206 129,952926
% 19,1307578 17,26031691
24h 239,3 177,9429
% 22,22325 23,63433
48h 276,4 202,5843
% 25,66865 26,9072
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12h max10 12h maxyear
250 250
real real
— -t -— =pst
200 200 /
150 150
E / <
100 100 ol
— — —
. e — ——— — — —
- — -
50 50 ——
0 . . 0 .
02 04 1 0 02 04 06
P P
24h max10 24h maxyear
300 300
real real
250 — =gst 250 — —nst
200 200
150 E 150 -
£ e
100 —_ 100 -z
o= ==
o ———
50 50
0 0
02 0.4 1 0 02 04 06
P P
48h max10 48h maxyear
300 300
real real
250 — =pst 250 — =gst
200 200
- -~ -~
— - —
-— —
150 —— E 150 >
r 3 7
/7 -~
100 — 100 — —
50 50
0 . . 0 .
02 0,4 1 0 02 04 06
P P

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-

napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de€16 v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e KOZANH

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

40,30

21,78

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

1 ) , ) , EmiAeypévog
0G OUVOUACHOG TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPANETPWYV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mm?) (mm?) (mm?)
KoZdavn -0,06 | 4722,1 | 1334,2 | -0,334 | 42,831 | 86,887 | -0,188 | 167,99 | 30,977

[Tivakag TeMK®V TI®dV Tapapétpov (Yo, otdéyxo min MSE peyictov)

M 0,160792239
A2 0,425596495
A3 0,118544712
M 0,295065554
a 50
8,58827E-06

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,521108742 0,245983 -52,7961661
Stdev 2,120358102 1,825477 -13,9071221
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -52,7961661 mpayuatikig (Real)
MAE 0,5757582 27,15381892
RMSE 2,311478316 109,0135819
R 0,330737158
R"2 0,109387067
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[Tivaxog pe 10 TAN00¢ TV 15YLPOV £MEIGOdIOV TV omd o Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY
(Real) ko extiumpévn (Est).

Real Est
(mm) 3910,4 1845,859
Nr 1054 303
Nr>10 69 58
Nr>20 12 16
Nr>30 4 3
Nr>40 0 1
Nr>50 0 0
Nr>60 0 0
Nr>70 0 0

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 0mmwe avtd mpokvmtel amd v EMY kot tov dopveodpo.

Real Est
meanyear 507,6 665,06
(mm)
12h 40 48,99663825
% 7,880220646 7,367250813
24h 60 63,76126
% 11,82033 9,587294
48h 71 86,9894
% 13,98739 13,07993
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Xpovooelpd etnNoiwv peylotwyv 12 wpwv o mm yia tnv Sopudopikd dedopéva (Est) kot ta
paypaTika (Real)
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real
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24h max10 24h maxyear
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[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn

oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe
(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.

227




AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

AAMIA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

38,90

22,40

144

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YPOVIKY KAHOKL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
Aapia 0,241 | 2125,8 | 1474,5 | 0,052 | 10,454 | 324,68 | -0,025 | 50,406 | 261,96

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

A1 0

A2 0

A3 0,837064453

M 0,162935547

a 0
1E-06

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,701903269 0,61315 -12,6446668
Stdev 3,320679391 3,497385 5,321383314
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -12,6446668 mpayuatikig (Real)
MAE 0,82535891 24,85512187
RMSE 3,362113662 101,2477649
R 0,51497047
R"2 0,265194585
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est
(mm) 6269,4 5476,655
Nr 1449 649
Nr>10 165 168
Nr>20 50 78
Nr>30 18 37
Nr>40 6 14
Nr>50 4
Nr>60 3
Nr>70 2

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGLO0 VYOG
Bpoyng 6mmg awtd voroyiletat and v EMY kot tov dopvedpo. H mapévBeon oto
uéco etnoto Hyog Ppoyng (Mmeanyear) yio ta dopveopikd dedouéva (Est), deiyvel mmg

ypnoworomdnke n tun g EMY

Real Est
meanyear 573,8 (573,8)
(mm)
12h 100,6 85,4225496
% 17,5322412 14,88716445
24h 134,7 99,10872
% 23,47508 17,27235
48h 172,8 130,398
% 30,11502 22,72534
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Xpovooelpd etnoiwv peylotwyv 12 wpwv o mm yla tnv Sopudopika dedopéva (Est) kat Ta
npaypotika (Real)
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12h max10 12h maxyear
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P P

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-
napatnpnuéva dedopéva (Real) kot ta dopvepopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e AAPIXA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

39,63

22,42

[Mivaxag pe T1¢ Tipég Tov cuvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
10G ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
Népica 0,22 | 2522,2 | 1119,7 | -0,12 | 43,112 | 47,994 | -0,143 | 47,532 | 46,487

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0,063878364
A2 0,277389811
A3 0,412354412
M 0,245819163
a 0
0,015111277

[Tivakog oTTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,588907267 0,475829 -19,2014423
Stdev 2,840441917 3,000205 5,624576587
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -19,2014423 mpayuatikig (Real)
MAE 0,680050203 23,94170426
RMSE 3,036597587 106,9058152
R 0,461175236
R"2 0,212682599
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est
(mm) 5340,8 4315,289
Nr 1445 501
Nr>10 130 146
Nr>20 34 55
Nr>30 16 18
Nr>40 8 6
Nr>50 4 3
Nr>60 2 3
Nr>70 1 1

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etmoto VYo Bpoyns. H mpdn oepd pe Evrovn ypaoen divel to p€co €TNGo VYog
Bpoyng 6mmg owtd vroroyiletal amd v EMY kat tov dopvpdpo.

Real Est
meanyear 429,23 520,96
(mm)
12h 70,6 78,00046708
% 16,44805815 15,14520637
24h 94,8 91,88005
% 22,08606 17,63668
48h 108 98,37034
% 25,16134 18,88251
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Xpovooelpd etnoiwv peylotwy 12 wpwv o mm yia tnv Sopudopikd Sedopéva (Est) kot ta
npaypotika (Real)
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12h max10 12h maxyear
90 %
real real
80 80
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[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotomv £TNGIOV TIUMV.
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e AEQNIAIO

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

37,15

22,88

10

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOVL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)
(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
NAewvidio | 0,113 | 4049,1 | 3742,1 | -0,132 | 69,232 | 1820,5 | -0,153 | 92,436 | 1787

[Tivakag TeMK®V TIH®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0,141474693
A2 0,071732835
A3 0,488156429
M 0,298636044
a 0
100

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,888749047 1,131989 27,36880276
Stdev 5,337502872 5,357823 0,380706358
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS 27,36880276 mpayuatikig (Real)
MAE 1,361417907 25,50664495
RMSE 5,732102875 107,3929703
R 0,426456867
R"2 0,181865459
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[Tivaxog pe 10 TAN00¢ TV 15YLPOV £MEIGOdIOV TV omd o Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY
(Real) ko extiumpévn (Est).

Real Est

(mm) 4660,6 5936,15

Nr 584 653
Nr>10 127 185
Nr>20 54 69
Nr>30 30 30
Nr>40 17 19
Nr>50 11 11
Nr>60 6 6
Nr>70

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mm¢ awtd vroroyiletat and v EMY kot tov dopveopo. H mapévBeon oto
péco €TMo1o VYOS Ppoymg (Meanyear) yua ta dopvPopka dedopéva (ESt), delyvel mmwg
ypnoworomdnke n tun g EMY

Real Est
meanyear 490,6 (490,6)
(mm)
12h 178,1 149,3848817
% 36,30248675 30,44942555
24h 256,6 149,3849
% 52,3033 30,44943
48h 296,2 149,3849
% 60,37505 30,44943
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[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-

napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN aeopd TV katovou Tov 10 peyictov Twov oty tepiodo mov e&etdlovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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MYKONOX

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

37,43

25,35

123

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
Mukovog | 0,241 | 3093,5 | 1799,7 | 0,001 | 30,059 | 119,98 | -0,072 | 69,284 | 91,115

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0,764131116

A2 0

A3 0,012682099

M 0,223185785

a 0
0,00001

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,561048478 0,444876 -20,7063311
Stdev 3,005362446 3,220083 7,144578119
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -20,7063311 mpayuatikig (Real)
MAE 0,643377584 21,40765368
RMSE 3,111708874 103,5385558
R 0,50275354
R"2 0,252761122
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[Tivaxog pe 1o TAN00¢ TV 16YLPOV £nE1G0dIOV v omd o Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est
(mm) 4976,5 3946,049
Nr 988 340
Nr>10 125 143
Nr>20 40 55
Nr>30 16 24
Nr>40 8 14
Nr>50 5
Nr>60 3
Nr>70 1

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mm¢ awtd vroroyiletar and v EMY kot tov dopveopo. H mapévBeon oto
péco €TMo1o VYOS Ppoymg (Meanyear) yua ta dopvPopka dedopéva (ESt), delyvel mmwg

ypnoporomOnke n tiun g EMY.

Real Est
meanyear
(mm) 367 (367)
12h 85 98,3611976
% 23,16076294 26,80141624
24h 153 140,2647
% 41,68937 38,21926
48h 167,3 159,4627
% 45,58583 43,45034
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Xpovooelpd etnNoiwv peylotwy 12 wpwv o mm yia tnv Sopudopikd dedopéva (Est) kot ta
paypaTika (Real)
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[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-

napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN aeopd TV katovou Tov 10 peyictov Twov oty tepiodo mov e&etdlovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e IIYPITOX

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

37,67

21,43

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TILAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mm?) (mm?) (mm?)
Mopyog | -0,109 | 128,89 | 1312,7 | -0,14 | 124,16 | 1388 -0,167 | 152,9 | 1072,8

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0,533780565

A2 0,271656981

A3 0

M 0,194562454

a 4,993869248
1E-06

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 1,121911291 0,854255 -23,8571578
Stdev 4,480330003 4,72081 5,367454022
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -23,8571578 mpayuatikig (Real)
MAE 1,242800668 27,73904303
RMSE 4,8404684 108,0382114
R 0,449100054
R"2 0,201690858
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[Tivaxog pe 1o TAN00¢ TV 16YLPOV £nE1G0dIOV v omd o Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est

(mm) 8018,3 6105,362

Nr 1169 1401
Nr>10 255 146
Nr>20 105 68
Nr>30 38 38
Nr>40 17 24
Nr>50 11
Nr>60 8
Nr>70

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mmg owtd voroyiletat and v EMY kot tov dopveopo. H mapévBeon oto
péco €TMo1o VYOS Ppoymg (Meanyear) yua ta dopvPopka dedopéva (ESt), delyvel mmwg

ypnoporomOnke n tiun g EMY.

Real Est
meanyear 920,9 (920,9)
(mm)
12h 66 148,5448594
% 7,166901944 16,13040063
24h 81,8 148,7554
% 8,882615 16,15327
48h 121,9 171,8441
% 13,23705 18,66045
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Xpovooelpd eTnoiwv peylotwyv 12 wpwv o mm yia tnv Sopudopikd dedopéva (Est) kat Ta
npaypotika (Real)
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12h max10 12h maxyear
160 160
—rea| — 13
140 R 140 —_— st
120 120
100 100
80 80
——
60 - 60
— — — —
40 40
20 20
0 T T 0 T T T
0,2 04 1 0,2 0,4 0,6
P P
24h max10 24h maxyear
160 160
real real
140 — —est 140 — —est
120 120
100 100
7

80

60

40

20

mm

80

60

40

20

02 04 1 02 04 06
P P
48h max10 48h maxyear
200 200
real real
180 180
— st -— st
160 160
140 140
120 120
-
100 - 100 -
80 — 80 =
e — /,-/
80 60 —
40 40
20 20
0 T T 0 T T T
02 0,4 1 02 0.4 0,6
P P

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN aeopd TV katovou Tov 10 peyictov Twov oty tepiodo mov eetdlovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e YXOYAA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

35,48

24,12

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mm?) (mm?) (mm?)
2ouda 0,109 | 2824,3 | 2661,4 | -0,186 | 40,611 | 1135,7 | -0,208 | 51,493 | 1105,1

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0,325175561
A2 0,620135242
A3 0,049613734
M 0,005700378
a 200

100

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,80237402 0,960032 19,6489488
Stdev 4,503900447 4,549953 1,022504347
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS 19,6489488 mpayuatikig (Real)
MAE 1,158277401 25,71720701
RMSE 4,951357216 109,9348725
R 0,402423768
R"2 0,161944889
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est

(mm) 7165,2 8573,086

Nr 1302 1971
Nr>10 168 254
Nr>20 69 119
Nr>30 35 57
Nr>40 19 32
Nr>50 12 11
Nr>60 10
Nr>70 8

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mmg owtd vroroyiletat and v EMY kot tov dopvedpo.

Real Est
meanyear 569,5 480,64
(mm)
12h 139 95,00878143
% 24,40737489 19,95439028
24h 177 104,1452
% 31,07989 21,66802
48h 195,4 161,6636
% 34,3108 33,63507

249




AéloAdynaon Aopu@opikwyv [Npoidviwv Bpoxomrwanc og Al Xpovikl KAiuaka
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Xpovooelpd etnNoiwv peylotwyv 12 wpwv o mm yia tnv Sopudopikd dedopéva (Est) kat ta
npaypotika (Real)
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12h max10 12h maxyear
160 160
— | — real
140 — st / 140 et /
120 / 120 /
100 / 7 100 7
, £ / ,
80 7 g V4
60 _____-—.—_—-—* 50 _—____._——-—n
— — — — — — —
40 40
20 20
0 0
02 04 06 08 1 02 04 06 08 1
P P
24h max10 24h maxyear
200 200
real —real
180 180
—_— =est / —_— st /
160 / 160 /
140 / 140 /
120 / 120 //
100 e = = = E 100 e — — —
- E I
80 —r 80 ———
— — — — - — — — —
60 = 60
40 40
20 20
0 0
02 04 06 08 1 02 04 06 08 1
P P
48h max10 48h maxyear
250 250
— | — real
—_—=est —_— et
200 200
150 // 150 //
vy —_——
100 = 100 —
/,_ -_— a— _ —— — -
e — - - —
50 50
0 0
02 04 06 08 1 02 04 06 08 1
P P

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLLOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e TPIKAAA HMAGIAX

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

40,60

22,55

6

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyictov)
(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzw\}:
(max Eff) (min Er) (min MSE peyioTwv)

Er MSE Er MSE Er MSE

Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mmz) maxima

(mmz) (mmz) (mmz)

;ﬁ'&‘gl’(‘x‘z 0,101 | 1276,5 | 666,07 | -0,107 | 38,554 | 226,45 | -0,113 | 43,66 | 205,81

I[Tivokog TeEMKOV TIHOV Tapapétpov (Yo otdyxo min MSE peyiotmv)

A1 0,433616918

A2 0,566383058

A3 0

M 0

a 0
55,07268396

[Tivakog 6TOTIoTIKOV TIUOV TV 2 YPOVOGEIPDOV.

12h Real Est Ailagopd %
Average 0,775175161 0,939538 21,20329574
Stdev 3,819094506 3,798758 -0,5324858
Mocoatd % Tng
TUTTIKAG aTTOKAIONG
(Stdev) 1ng
PBIAS 21,20329574 Tpayuatikig (Real)
MAE 1,046213498 27,39428146
RMSE 4,028815359 105,4913764
R 0,441468321
R"2 0,194894278
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYUOTIKY
(Real) ko extiumpévn (Est).

Real Est
(mm) 5642,5 6838,896
Nr 1164 933
Nr>10 151 211
Nr>20 51 72
Nr>30 26 27
Nr>40 13 7
Nr>50 5 3
Nr>60 4 0
Nr>70 3 0

[Tivaxog pe ta péytota 10etiog 12, 24 kot 48 @p®V Kol TO TOGOGTE TOVS MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mmg owtd voroyiletat amd v EMY «kat tov dopvedpo. H mapévBeon oto
Héco €TMo1o VYOGS Ppoymg (Meanyear) yua ta dopvPopika dedopéva (ESt), delyvel mmwg
ypnoworomdnke n tun g EMY

Real Est
meanyear 505,9 (505,9)
(mm)
12h 99 58,73208905
% 19,5690848 11,60942658
24h 104 89,75777
% 20,55742 17,7422
48h 104 109,7718
% 20,55742 21,69832
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[TBavotikég Katavopég peyiotmv 12, 24 Ko 48 @pdv Yol TO TPOYLLOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn

oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e TPIKAAA (OEZZAAIAY)

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

39,55

21,77

[Mivakag pe T1¢ Tipéc Tov cuvtedeot®dv amodotikotntog (Eff, Er, MSEmaxima) yia
T0VG 3 GLVIVAGHOVG TILAV TOPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron o 120pn YpOVIKN KAHOKL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G oUVOUAO OGS TIUWV GUVBUACUSC TINGV
12h TOPAUETPWV TTAPAPETPWY nqpq:IjéTzw\}:
(max Eff) (min Er) (min MSE peyioTtwv)
MSE MSE
Xraluoi (mEnr]z) maxima Eff (mErrr12) maxima Eff (mErrr12) maxima
(mmz) (mmz) (mmz)
TPIaNd | 522 | 856,74 | 730,99 | 0,07 | 11,582 | 324,83 | -0076 | 134,67 | 227,93
O¢o/Aiag

[Tivokog TeEMKOV TV Tapapétpav (Yo otdyxo min MSE peyiotmv)

M

A2

A3

M

a

= |O O [O |k |O

[Tivakog 6TOTIoTIKOV TILOV TV 2 YPOVOGEIPDOV.

12h Real Est Ailagopd %
Average 0,882747957 0,88233 -0,04729493
Stdev 3,51475351 3,863138 9,912058374
MocooTd % TG
TUTTIKAG aTTOKAIONG
(Stdev) 1ng
PBIAS -0,04729493 mpayuatikig (Real)
MAE 1,035778661 29,46945378
RMSE 3,646762986 103,7558672
R 0,514692917
RA2 0,264908799
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (MM) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est

(mm) 79924 7988,62

Nr 1560 1141
Nr>10 241 246
Nr>20 61 84
Nr>30 21 39
Nr>40 8 13
Nr>50 2
Nr>60 2
Nr>70 2

[Tivaxog pe o péytota 10etiog 12, 24 kot 48 @p®dV Kol T0 TOGOGTE TOVS MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mmg owtd vroroyiletal amd v EMY kat tov dopvpdpo.

Real Est
meanyear 659,63 700,08

(mm)
12h 76,7 84,54

% 11,6277307 12,07576277
24h 123,5 93,63

% 18,72262 13,37419
48h 176,6 106,82

% 26,77258 15,25826
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12h max10 12h maxyear
90 | 90 |
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0 02 04 06 038 1 02 04 06 038 1
P P
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140 140
—real —real
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20 20
0 . 0 . . . .
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P P
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200 200
— real — el
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P P

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN aeopd TV katovou Tov 10 peyictov Tnov oty tepiodo mov eetdlovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e TPIIIOAH

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

37,53

22,40

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TILAV TOPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
TpimoAn | -0,068 | 12197 | 2857,8 | -0,444 | 390,3 | 439,62 | -0,494 | 696,99 | 337,14

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0,648670854

A2 0,351329146

A3 0

M 0

a 0
1E-06

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,887088388 0,773249 -12,8329603
Stdev 3,387553516 4,204186 24,10684103
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) 1ng
PBIAS -12,8329603 mpayuatikig (Real)
MAE 1,070094695 31,58901226
RMSE 4,140626026 122,2305716
R 0,421850263
R"2 0,177957644
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[Tivaxog pe 1o TAN00¢ TV 16YLPOV £nE1G0dIOV v omd o Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est

(mm) 5118,5 4461,645

Nr 970 499
Nr>10 157 138
Nr>20 37 53
Nr>30 10 23
Nr>40 2 15
Nr>50 2 9
Nr>60 1
Nr>70 1

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mm¢ awtd vroroyiletar and v EMY kot tov dopveopo. H mapévBeon oto
péco €TMo1o VYOS Ppoymg (Meanyear) yua ta dopvPopka dedopéva (ESt), delyvel mmwg

ypnoworomdnke n tun g EMY

Real Est
meanyear 780,6 (780,6)
(mm)
12h 73 86,59359573
% 9,351780682 11,0932098
24h 81,6 92,9704
% 10,4535 11,91012
48h 103 112,2764
% 13,19498 14,38334
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100
90 .
80 ¢
70 L
60 hid
t + .
E 0 Y . . Rz2=0178
- ° .
g 01—

70 80

Real (mm)

Awaypappa Stacmopdg Twv Sopudopikwv TILwV (Est) og ox€on Ue TIg mpaypatikeg (Real)

100
90

80 R
o\ ¢
" I/ \V/ //

ig l \ / —4—real
o A \ \/ st

r )
. S —

10

0 T T T T T T T T T 1
@@@o\@@&@@é\@@@

3 ST TS

Xpovooelpd etnoiwv peylotwyv 12 wpwv o mm yla tnv Sopudopika dedopéva (Est) kat Ta
npaypotika (Real)
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12h max10 12h maxyear
100 100
real real
90 %0
—_— st ~ —est e
80 e 80 e
70 — - / 70 - a
0 - / o _ /
——— / -~ /
50 o — E 50 e
0 / o 7 - /-— /
___—
20 20
10 10
0 . . . . 0 . . . .
02 04 06 08 1 02 04 06 08 1
P P
24h max10 24h maxyear
100 100
. real = w0 real ’/
80 — =gst _ &0 —_— —gst ya
o ———— 0 ===
/ —
60 > - / 60 va /
50 / E =0 / /
“ 4 £ © 7 /
30 /
30 -=
20 20
10 10
0 0
02 04 06 08 1 02 04 06 038 1
P P
48h max10 48h maxyear
120 120
real real
/ /
100 - =sst /‘ v 100 — —est / Y
—
80 - e 80 A //
-
60 - E 60 -~

40

20

02 04 0,6 08

40

20

02 04 0,6

08 1

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 T0 TPOYLOTIKG-

napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN aeopd TV katovou Tov 10 peyictov Twov oty tepiodo mov e&etdlovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e DOAQPINA

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

40,80

21,43

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — PLEYIGTOMOINGT TOL
Eff, ehayiotomoinon tov Er ko eAayiotonoinon tov MSE peyiotov)

(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvdUAC OGS TINWYV 20G OUVOUAO OGS TIWWV GUVBUAOLOE TINMV
12h TTOPANETPWV TTAPAPETPWV Trqpa:érzwc
(max Eff) (min Er) (min MSE peyioTwv)
Er MSE Er MSE Er MSE
Xraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
OAwpiva | 0,217 | 2471,6 | 822,64 | -0,055 | 9,275 | 30,198 | -0,102 | 12,609 | 24,429

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

A1

0,057828562

A2

0,725982927

A3

0,023794217

M

0,191046068

a

929,64142

0,828355592

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,662624313 0,628306 -5,17912648
Stdev 2,703896327 2,761996 2,148720543
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -5,17912648 mpayuatikig (Real)
MAE 0,824153762 30,48022786
RMSE 2,838260247 104,9692704
R 0,460886279
R"2 0,212416162

264




AéloAdynaon Aopu@opikwy [Npoidviwy Bpoxomrwaonc os Aemrri Xpovikn KAiuaka

[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npd1n og1pd deiyvel 1o cuvoAko Dyog (Mm) yio Tig 2 YPOVOGELPES, TPOLYLOTIKY

(Real) ko extiumpévn (Est).

Real Est
(mm) 4464,1 4232,899
Nr 1028 914
Nr>10 113 117
Nr>20 27 35
Nr>30 7 10
Nr>40 3 2
Nr>50 0 1
Nr>60 0 0
Nr>70 0 0

[Tivaxog pe ta péyrota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVG MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mmg owtd vroroyiletat and v EMY kot tov dopuedpo.

Real Est
meanyear 738,35 707,272
(mm)
12h 48,5 53,22174523
% 6,568700481 7,524933156
24h 70,3 76,80072
% 9,52123 10,85872
48h 81,7 84,78338
% 11,06521 11,98738
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Est (mm)

R#=0,2124

Real (mm)

60

Awaypappa Staomopdg Twv Sopudopikwy TIHWV (Est) og ox€on Ue TIg mpaypaTtikeG (Real)
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@"i@“’oic&"’f@“i@“ﬁ@“‘i@”ﬁ@&:@”ﬁ@bié\ fﬁi@ﬁ

Xpovooelpd etnoiwv peylotwyv 12 wpwv oe mm yla tnv Sopudopikd dedopéva (Est) kat Ta

npaypotika (Real)
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60

50

40

30 4

20

12h max10

— 0|

60

— - gt /

=

50

//

40

20

02 04 06 08

12h maxyear

— 0]

— St

02 04 06

08

90

80

70

60

50

24h max10

real

90

— —gst /

80

70

60

50

24h maxyear

real

— —gst

- 7/ E __f_/
40 _f;’——/ E g Vs
g /
30 30
20 20 //-
10 10
0 . . . . 0 . . . .
02 04 06 08 1 02 04 06 08 1
P P
48h max10 48h maxyear
90 90
real real
80 - %0 —
— st /_7_/ — st
70 / 70 /
60 / 60
/__/ 7 /’_4
50 A 50 o o ——
—— —— E /
- =
0 —— —— — Ew /./
—
—
30 30 =
20 20
10 10
0 . . . . 0 . . . .
02 04 06 08 1 02 04 06 08 1

[TBavotikég Katavopuég peyiotmv 12, 24 Ko 48 @pdv Y100 TOL TPOYLLOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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e XPYXOYIIOAH

Mewyp. MAdrog (°)

Mewyp. Mikog (°)

Yyopuerpo (m)

40,98

24,60

5

[Mivaxag pe T1c Tipég Tov ouvtedest®v omodotikotntog (Eff, Er, MSEmaxima) yia
TOVG 3 GLVIVAGHOVG TIUAV TAPAUETP®V (3 S10POPETIKOL GTOYOL — LEYIGTOMOINGT TOL
Eff, ehayiotonoinon tov Er ko eAayiotonoinon tov MSE peyiotov)
(cOykpron ot 120pn YpOVIKN KAHOKOL)

. , ) , EmiAeypévog
106 ouvéuagpog TIMWV 206 ouvéuaqpog TIMWV GUVBUAOGE TINGV
12h TTAPAUETPWV TTAPAUETPWV TOUOOLETOWY
(max Eff) (min Er)  TTAPAHETP!
(min MSE peyioTwv)
Er MSE Er MSE Er MSE
Zraluoi Eff (mmz) maxima Eff (mmz) maxima Eff (mm2) maxima
(mmz) (mmz) (mm2)
XpuoouTtroAn | 0,169 | 213,8 | 204,34 | 0,065 | 13,352 | 123,58 | -0,04 | 23,803 | 43,82

[Tivakag TeMK®V TI®dV Tapapétpov (Yo otdéyxo min MSE peyictov)

M 0

A2 0

A3 0,444924622

M 0,555075378

a 4,198500739
0,398463291

[Tivakog oTaTIoTIKOV TIHOV TV 2 YPOVOGEPDOV.

12h Real Est Ailagpopd %
Average 0,734328358 0,640207 -12,8172957
Stdev 3,774852023 3,763518 -0,30025105
Mocoatd % Tng
TUTTIKAG aTTOKAIoNG
(Stdev) Tng
PBIAS -12,8172957 mpayuatikig (Real)
MAE 0,870258235 23,05410198
RMSE 3,849179763 101,9690239
R 0,478797094
R"2 0,229246658
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[Tivaxog pe 10 TAN00¢ TV 16YLPOV £nE1G0d OV v omd pa Tiun (Nr>...).
H npdtn og1pd deiyvel 1o cuvoAko Dyog (MM) yio Tig 2 YPOVOGELPES, TPOLYUOTIKY
(Real) ko extiumpévn (Est).

Real Est

(mm) 5510,4 4804,116

Nr 1106 626
Nr>10 153 141
Nr>20 51 55
Nr>30 21 25
Nr>40 11 12
Nr>50 8 8
Nr>60 5 5
Nr>70

[Tivaxog pe ta péytota 10etiog 12, 24 kot 48 @p®dV Kol TO TOGOGTE TOVS MG TPOG TO
péco etoto VYo Bpoyns. H mpdn cepd pe Evrovn ypaoen divel to H€co €TNGL0 VYOG
Bpoyng 6mmg owtd voroyiletat amd v EMY «kat tov dopvedpo. H mapévBeon oto
uéco £tnoto Hyog Ppoyng (Mmeanyear) yio ta dopveopikd dedouéva (Est), deiyvel Tmg
ypnoworomdnke n tun g EMY

Real Est
meanyear 403,2 (403,2)
(mm)
12h 90 95,58579524
% 22,32142857 23,70679445
24h 106,5 102,1707
% 26,41369 25,33997
48h 129,7 146,1431
% 32,16766 36,2458

269




AéloAdynaon Aopu@opikwyv [Npoidviwv Bpoxomrwanc og Al Xpovikl KAiuaka

120

100

Est (mm)

Real (mm)

Awaypappa Stacmopdg Twv Sopudoplkwy TILWV (Est) og ox€on Ue TIg mpaypatikeg (Real)
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Xpovooelpd etnNoiwv peylotwyv 12 wpwv o mm yia tnv Sopudopikd dedopéva (Est) kot ta
paypaTika (Real)
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12h max10 12h maxyear
120 120
real —real
100 — =est 100 — =est
— -~ P -~
B0 7/ 80 /
A - /
60 E w0
g E —
— ——
— -
4 4 /—-':'
20 20
0 0
02 04 08 08 1 02 04 06 08
P P
24h max10 24h maxyear
120 120
real — real
100 — —est 4 100 — —est P
/ /
80 — 80 =
_ — -
60 — - = E &0 S =
- E //
- — —
40 40
20 20
0 0
02 04 08 08 1 02 04 06 08
P P
48h max10 48h maxyear
160 160
real , —real ;
140 — et / 140 — et /
120 //// 120 // /
100 100 .
// f
80 —— £ 80
60 == 60 -
- -
40 40
20 20
0 . : : : 0 : : : :
02 04 08 08 1 02 04 06 08
P P

[TBavotikég Katavopuég peyiotmv 12, 24 ko 48 opdv Yol To TPOYLLOTIKA-
napatnpnuéva dedopéva (Real) kot ta dopvpopika-extiunuéva (Est). H aprotepn
oTNAN 0popd TV katavoun Tov 10 peyioctov Tinedv oty tepiodo mov e&gtalovpe

(1998-2010) ko 1 de&1a v Kotavoun Tov 10 peyiotmv £TNGIOV TIUOV.
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B. IIINAKEX METTXTQN TIMON KAI XPAAMATA
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HIINAKEY METTXTON TIMOQN XTAOMON EMY

[Mivakag peyiotov 10etiog Tov otabunv g EMY

v OAEG TIC S1apKELEG o€ MM

Station 3h 6h 12h 24h 48h
Aypivio 71,6 82 89 114,2 135
AyxiaAog 111,8 134,6 145,3 145,3 156,1
AAeEavOPOoUTTOAN 81,4 100,8 103,8 1144 135,4
EAANvIKO 61,7 76,9 128,3 142 166,5
HpdkAgio 43,2 45,1 67 67 87,5
lwavviva 52,1 62,2 71,3 76,3 97,9
KaoTopid 46,9 59,2 62,5 77,1 79,2
Mikpa (Oea/vikn) 65 74,5 75,7 84 84
MuTiIAjvn 52,3 62,4 102,2 102,2 103,9
2KUpOG 46,8 52,3 86,5 98,9 123,3
Taror
DiIAadEAPEI 63,7 63,7 101,4 113,5 124,3
Apta 96,5 176,6 189,6
BéAo Kopivbiag 80,7 92,9 98,3
lepdmeTpa 113,3 113,7 114,1
KaAaudta 74,2 86,5 116,4
Képkupa 206 239,3 276,4
KoZdavn 40 60 71
NAapia 100,6 134,7 172,8
Népica 70,6 94,8 108
Aewvidio 178,1 256,6 296,2
Mukovog 85 153 167,3
Mupyog 66 81,8 121,9
>0Uda 139 177 195,4
TpikaAa Huabiag 99 104 104
TpikaAa
osoihie 76,7 123,5 176,6
TpitmoAn 73 81,6 103
dAwpiva 48,5 70,3 81,7
XpuooUTroAn 90 106,5 129,7
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[Tivaxog peyiotwv Setiog tov otabunv g EMY

Yo OAEC TIC O1dpKELEG 6 MM

Station 3h 6h 12h 24h 48h
Aypivio 50 61,2 73,7 98,3 125,3
AyxiaAog 39,6 50,9 61,7 127,3 127,7
AAeEavOPOUTTOAN 72,2 86,9 88,2 112,5 128
EAANVIKO 54,2 70,4 96 96,8 123,6
HpdkAeio 41,5 43,3 58,7 61,4 85,2
lwavviva 51,5 61,8 70,5 73,5 88,4
KaoTtopid 30,6 49,7 60,5 62,5 73,8
Mikpa (@ea/vikn) 37,1 45,3 47,7 48,3 65,7
MuTIAAVN 50,7 52,3 71,1 74,7 101
2KkUpog 32 47 80,7 80,7 103,1
Taroi 49,8 52,5 68,6 88 100,6
OiIAadéApeIa 54,4 62,5 64,1 64,1 87,6
Apta 93 118,2 141,6
Bého KopivBiag 75,5 75,5 80,9
lepameTpa 71,8 81,2 100,5
KaAapdra 65,8 85,6 99,9
Képkupa 120,7 121,8 136,1
KodZavn 36 51,4 52,3
Aapia 95,5 111,2 127,2
Népioa 63,3 84,8 98,2
Newvidlo 130,4 170,4 210,7
Mukovog 62,1 79,6 104,4
Mupyog 65,9 81 101,7
Zouda 124 175,4 177
Tpikaha HuaBiag 60 101,1 102,9
Tpikaha
Oco/Niac 74,9 76,3 83
TpitmoAn 51,6 74,4 77,7
OAwpIva 44,2 59,5 78,1
XpuoouTtroAn 82,2 94 98
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HINAKEY XPAAMATN MET'IXTQN TIMQN

[Tivakag cpaipdtov otig Tipég 10etiog yio 6Aovg Tovg 6Tadpovg

Kot OAEG TIG O1dpKeELEC 6 MM

Z""zn“r:)“o) 3h 6h 12h | 24n | 48h
Aypivio 27,22664 | 27,57559 | 20,57559 | -3,98198 | -0,11806
AyxiaAog -57,44 -65,75 -70,34 -70,3 -59,48
AAeEavOPOUTTOAN -5,2 -14,99 -7,7 -18,3 -22,18
EAANvIKO -9,55569 | 10,15309 | -8,0822 -21,5 -32,8099
HpdkAeio 10,66521 | 20,96984 | 3,036099 | 12,68456 | 40,66448
lwavviva -6,64495 | -7,21038 | 2,193646 | 33,76689 | 12,16689
KaoTopid -7,45692 | -14,3264 | 19,99773 54 9,809392
Mikpa (@eo/vikn) | -17,944 | -23,3325 | -21,8584 | -30,1584 | -13,5347
MuTIAfvn 31,65645 | 23,59027 | 9,025353 | 9,025353 | 11,54299
ZKUpOG 0,684015 | -4,81598 | -19,2506 | -6,29235 | 9,417804
Taroi
dIAadéAPEIa -22,6798 | 14,00747 | 29,88204 | 33,87061 | 30,18067
Apta 9,738046 | -24,2984 | -14,0644
BéAo KopivBiag -2,56059 | 2,60786 | 33,75586
lepdTTeTpa -40,9986 | -15,4236 | -14,3861
KaAapdra 60,49165 | 48,19165 | 18,29165
Képkupa -76,0471 | -61,3571 | -73,8157
KodZavn 8,996638 | 3,761257 | 15,9894
Aapia -15,1775 | -35,5913 | -42,402
Népioa 8,300467 | -2,91995 | -9,62966
NAewvidio -28,7151 | -107,215 | -146,815
Mukovog 13,3612 | -12,7353 | -7,83725
Mupyog 82,54486 | 66,95543 | 49,94406
>ouda -43,0912 | -72,8548 | -33,7364
Tpikaha HuaBiag -40,2679 | -14,2422 | 5,771792
Tpikaha
OeoiNiaC 7,84 -29,87 -69,78
TpitoAn 13,5936 | 11,3704 | 9,276386
dAwpiva 4,721745 | 6,500718 | 3,083381
XpuooUTToAn 5,585795 | -4,32926 | 16,44305
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[Tivaxkag cpaipdtov 10etiog wc m06ooto (%) g avtioToyng eniyelog TG

Yt OAOVG TOVG GTAOUOVG KOt TIG OLAPKELES

z"’“’;;‘; (10) 3h 6h 12h 24h 48h
Aypivio 38,02603 | 33,62876 | 23,11864 | -3,48684 | -0,08745
Ayxiahog -51,3775 | -48,8484 | -48,4102 | -48,3827 | -38,1038
AAegavdpouTioAn | -6,38821 | -14,871 | -7,41811 | -15,9965 | -16,3811
EAANVIKO -15,4873 | 13,20298 | -6,29946 | -15,1408 | -19,7056
HpdkAeio 24,68799 | 46,49632 | 4,531491 | 18,93218 | 46,47369
lwavviva -12,7542 | -11,5922 | 3,076642 | 44,25543 | 12,42788
KaoTopid -15,8996 -24,2 31,99637 | 7,003891 | 12,3856
Mikpa (@¢o/vikn) | -27,6062 | -31,3189 | -28,8751 | -35,9029 | -16,1127
MuTIAfvn 60,52858 | 37,80492 | 8,83107 | 8,83107 | 11,10971
2KUpOG 1,461571 | -9,20838 | -22,255 | -6,36233 | 7,638122
Taror
OiIAadEAPEI -35,6042 | 21,98975 | 29,46947 | 29,84194 | 24,28051
Apta 10,09124 | -13,759 | -7,41794
BéAo Kopivbiag -3,17297 | 2,807169 | 34,33964
lepdrTeTpa -36,1859 | -13,5651 | -12,6083
KaAapdra 81,52514 | 55,71289 | 15,71448
Képkupa -36,9161 | -25,6403 | -26,7061
KoZdavn 22,4916 | 6,268761 | 22,52029
NAapia -15,0869 | -26,4226 | -24,5382
Ndpioa 11,75704 | -3,08012 | -8,91635
Newvidio -16,123 | -41,783 | -49,5662
MUkovog 15,71906 | -8,32373 | -4,68455
Mupyog 125,068 | 81,85261 | 40,97133
Zouda -31,0009 | -41,1609 | -17,2653
TpikaAa Huabiag -40,6747 | -13,6945 | 5,5498
TpikaAa
OcolNiac 10,22164 | -24,1862 | -39,513
TpitroAn 18,62136 | 13,93431 | 9,0062
DAwpiva 9,735557 | 9,247109 | 3,774028
XpuooUTtroAn 6,206439 | -4,06503 | 12,67776
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[Tivakag cealpdtov oTic TiHég Setiog Yo OAovg ToVg 6TafHong

Kot OAEG TIG SLAPKELEC GE MM

z""(’::; ) 3h 6h 12h | 24h | 48h
Aypivio 2,112693 | 8,048407 | 17,56168 | 9,171263 | -15,082
Ayxiahog 1,63 13,89 10,3 -55,29 -33,08
ANegavdpoUTToAn -9,03 -10,7 -6,28 -31,19 -23,36
EAANVIKO -4,652 | -3,31533 | 12,59371 | 16,35015 | 6,072845
HpdkAgio 8,18672 | 11,99317 | 5,082943 | 12,2176 | -3,92351
lwavviva -6,37406 | -14,566 | -5,59812 | 10,66259 | 8,322467
KaoTopid 8,713043 | -6,18722 | -2,96938 | 4,488828 | 11,09128
Mikpa (@¢o/vikn) | -10,0372 | 3,805482 | 3,709541 | 3,109541 | -5,49233
MuTIAfivn 28,43142 | 31,65645 | 17,71294 | 19,33685 | 4,306868
2KUpOG 14,34183 | -0,65817 | -19,9768 | -7,12397 | -24,4772
Taror 9,80029 | 7,202001 | 18,67515 | -0,72485 | -10,1798
OiIAadEAPEI -14,7152 | 2,556891 | 31,7812 | 37,91676 | 38,31268
Apta -10,3739 | -2,1808 | -13,1189
BéAo Kopivbiag -10,0288 | 13,89511 | 21,71569
lepdrTeTpa -3,27605 | -1,54016 | -14,8805
KaAapdra 34,18168 | 34,37286 | 20,57986
Képkupa -14,0323 | 39,24343 | 57,24402
KoZdavn 0,615553 | -9,82093 | -5,77749
NAapia -41,0868 | -25,7775 | -34,6449
Ndpioa 0,098303 | -4,72733 | -6,31995
Newvidio -27,8453 | -51,1385 | -69,0798
Mukovog -5,46809 | -14,295 | -16,5145
Mupyog 38,89491 | 59,86622 | 47,05543
Zouda -57,4538 | -72,3089 | -70,8407
TpikaAa HuaBiag -4,22274 | -29,4593 | -16,2762
TpikaAa
OcolNiac -14,47 -4,41 7,49
TpiTToAN 25,85264 | 3,052644 | 11,99764
DAwpiva -2,15783 | 3,878174 | 2,105595
XpuooUTToAn 4,393603 | 3,643748 | 4,170744
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[Tivaxog ceaipdrov Setiog og mocootd (%) g avticToryng entyelog TYng

Y10t OGAOVG TOVG GTAOLOVS KOt TIG OLAPKELES

z"’“(';/‘:;‘ ) 3h 6h 12h | 24h | 48h
Aypivio 4,225385 | 13,15099 | 23,8286 | 9,329871 | -12,0367
Ayxiahog 4,116162 | 27,2888 | 16,69368 | -43,4328 | -25,9045
AAe€avdpouTtroAn | -12,5069 | -12,313 | -7,12018 | -27,7244 -18,25
EAANVIKO -8,568302 | -4,70928 | 13,11845 | 16,89065 | 4,913305
HpdkAeio 19,72704 | 27,69785 | 8,659187 | 19,89837 | -4,60506
lwavviva -12,3768 | -23,5697 | -7,94059 | 14,50692 | 9,414556
KaoTopid 28,474 -12,4491 | -4,90807 | 7,182125 | 15,02884
Mikpa (@¢o/vikn) | -27,0544 | 8,400623 | 7,776816 | 6,437974 | -8,35971
MuTiAvn 56,07776 | 60,52858 | 24,91272 | 25,88601 | 4,264225
2KUpOG 44,8182 | -1,40037 | -24,7544 | -8,82772 | -23,7412
Taror 19,6793 | 13,7181 | 27,22325 | -0,82369 | -10,1191
OiIAadEAPEI -27,05 4,091025 | 49,58065 | 59,15251 | 43,73593
Apta -11,1548 | -1,84501 | -9,26474
BéAo Kopivbiag -13,2832 | 18,40411 | 26,84263
lepdrTeTpa -4,56275 | -1,89675 | -14,8065
KaAapdra 51,94784 | 40,15521 | 20,60046
Képkupa -11,6258 | 32,21957 | 42,06027
KoZdavn 1,709869 | -19,1069 | -11,0468
NAapia -43,0228 | -23,1812 | -27,2366
Ndpioa 0,155298 | -5,57468 | -6,4358
Newvidio -21,3538 | -30,0108 | -32,7859
MuUkovog -8,8053 | -17,9585 | -15,8185
Mupyog 59,02111 | 73,90892 | 46,26886
>0Uda -46,3337 | -41,2251 | -40,023
TpikaAa Huabiag -7,03789 | -29,1388 | -15,8175

TpikaAa

Ocoihiac -19,3191 | -5,77982 | 9,024096
TpitToAn 50,10202 | 4,103016 | 15,44098
DAwpiva -4,88197 | 6,517939 | 2,696025
XpuooUTToAn 5,345016 | 3,876328 | 4,255861
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[Tivakog HEc®V GEAANAT®V Y10 OAOVG TOVS GTAOOVS

Kot TIG SLIPKELEG 6E MM

Mw‘(’r::n";"‘”“ 3h 6h 12h | 24h | 48h
Aypivio 8,165331 | 6,772016 | 6,863613 | -0,47142 | -11,7201
Ayxiahog -2,601 5,481 6,39 -12,21 -8,096
AAegavdpouTToAn 13,411 13,55 11,97 5,176 3,452
EAANVIKO -0,32471 | 2,105528 | 2,92286 | -3,85978 | 0,959637
HpdkAgio 3,029016 | 3,012972 | 0,070533 | 3,018445 | -8,98615
lwavviva -3,43988 | -4,07018 | -1,02612 | 4,825573 | -0,92835
KaoTtopid 6,771369 | 4,236935 | 4,776687 | 5,540895 | 5590571
Mikpa (©¢olvikn) | -1,42385 | 0,731698 | 3,341482 | -1,26254 | 2,838965
MuTIAfivn 7,725216 | 7,827073 | 6,18809 | 2,435613 | -0,67713
2KUpOG 6,776876 | 8,076734 | 4,486142 | 6,978747 | -1,6426
Taror 2,958058 | 8,446821 | 9,555349 | 0,363085 | 2,157644
OiIAadEAPEI -2,26153 | 0,81955 | 4,281184 | 8,20821 | 10,52609
Apta 0,954145 | -6,28582 | -0,58453
BéAo Kopivbiag 3,681022 | 5,207392 | 6,460165
lepdrTeTpa 0,176442 | 2,577052 | 0,827823
KaAapdra 14,32511 | 10,92398 | 5,858024
Képkupa 2,405993 | 12,11099 | 19,48586
KoZdavn 0,940551 | -0,40935 | -0,6081
NAapia -1,14939 | -0,55437 | -3,2789
Napioa 1,204686 | 3,396052 | 4,713353
NAewvidio 4,01626 | -2,57319 | -28,2664
MUkovog 7,396204 | 1,334989 | 1,215426
Mopyoc 13,72265 | 19,69543 | 16,37742
Zouda -19,7016 | -26,7451 | -30,656
TpikaAa HuaBiag -2,78899 | -14,3806 | -10,1984
Tpikaha Oea/Aiag 3,771 -0,297 -2,863
TpitroAn 16,89482 | 9,827008 | 8,958144
dAwpiva 2,265883 | 2,450836 | -0,03579
XpuoouUTToAn 3,062038 | -0,41911 | 0,614336
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[Tivokag pécmv cearpdtomv og tocootd (%) Tov aviictoyov HEcov Opov emtyeimv

LEYIOT®V TIL®V V1o OAOVE TOVS GTOOOVG Kot TIC OIPKELEG

Mw°(;‘;’°‘"“°‘ 3h 6h 12h | 24h | 48h
Aypivio 20,51075 | 14,13192 | 11,88916 | -0,68381 | -13,0688
AyxiaAog -6,66752 | 12,16108 | 12,26252 | -17,9532 | -10,4222
AAe€avdpouTtroAn | 37,98074 | 30,45704 | 24,21117 | 9,312702 | 4,897149
EAANVIKO -0,77962 | 4,018184 | 4,401898 | -5,68033 | 1,181527
HpdkAgio 10,17472 | 8,261509 | 0,147898 | 5,901163 | -12,3827
lwavviva -9,79744 | -9,40431 | -1,92518 | 7,807108 | -1,17752
KaoTopid 28,69224 | 13,39107 | 11,30309 | 12,1245 | 9,861653
Mikpa (@¢o/vikn) | -5,09063 | 2,190712 | 9,172335 | -3,13987 | 6,282287
MuTIAfivn 18,75508 | 16,89418 | 10,00661 | 4,028471 | -0,85109
2KUpOG 28,0616 | 26,7353 | 10,71445 | 16,22587 | -2,62479
Taror 9,704915 | 24,90219 | 21,52106 | 0,73948 | 3,873688
OiIAadEAPEI -5,96239 | 1,799627 | 7,542607 | 14,93216 | 15,38453
Apta 1,3974 -6,34034 | -0,49166
BéAo Kopivbiag 7,409464 | 8,718219 | 9,491868
lepdrTeTpa 0,357243 | 4,242061 | 1,234084
KaAapdra 27,39551 | 15,75196 | 6,986314
Képkupa 2,890776 | 12,22838 | 16,77213
KoZdavn 3,578961 | -1,1709 | -1,53366
NAapia -2,25459 | -0,85485 | -4,24124
Ndpioa 2,584054 | 6,005397 | 7,149027
Newvidio 6,109929 | -2,9419 | -23,4123
MuUkovog 16,04383 | 2,234666 | 1,785815
Mopyoc 27,22207 | 29,65732 | 19,78188
Zouda -23,7112 | -23,9651 | -23,9837
TpikaAa HuaBiag -6,14993 | -20,579 | -12,5226

TpikaAa

Ocoihiac 8,324503 | -0,49156 | -3,59402
TpiTToAN 46,00987 | 19,45172 | 15,30783
DAwpiva 7,725479 | 6,038029 | -0,07206
XpuooUTToAn 5,337351 | -0,58518 | 0,756479
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[Tivakag HEc®V amOAVTOV CEAAUATOV V1o OAOVE TOVS GTOOOVG

KOl TIG OLPKEIEG GE MM

Méoo AmréAuTto
Z@aApa 3h 6h 12h 24h 48h
(mm)
Aypivio 8,165331 | 6,772016 | 6,863613 | 6,027258 | 12,71581
AyxiaAog 9,009 18,631 20,458 15,996 12,42
AAegavdpouTToAn 16,257 17,333 14,766 15,246 12,892
EAANvIKO 4,260724 | 5,799833 | 7,251783 | 13,01463 | 9,59468
HpdkAgio 4,42703 | 4,470854 | 4,002066 | 7,611416 | 17,11905
lwavviva 4,131692 | 5,754903 | 4,867947 | 8,577801 | 5,761955
KaoTopid 8,262752 | 8,339654 | 6,198087 | 5,899366 | 6,212153
Mikpa (@ea/vikn) | 7,169978 | 5,398207 | 7,713167 | 6,333013 | 6,644372
MuTiIAjvn 11,83052 | 15,20158 | 12,06965 | 11,7535 | 9,976018
2KUpOG 6,776876 | 9,171566 | 12,7148 | 8,237216 | 6,762649
Taror 4,446683 | 8,446821 | 9,555349 | 22,87771 | 10,17978
DIAadEAPEI 6,422292 | 3,26806 | 9,415437 | 12,04092 | 12,36505
Apta 5,426129 | 7,339004 | 7,316909
BéAo Kopivbiag 6,198907 | 8,743822 | 10,73618
lepdrTeTpa 10,43191 | 7,725949 | 8,729552
KaAapdra 15,65106 | 13,98943 | 7,803827
Képkupa 22,80469 | 24,38241 | 34,249
KodZavn 2,369695 | 5,237143 | 5,29628
Aapia 12,97788 | 13,70919 | 12,82899
Napioa 4,210199 | 4,925509 | 7,903276
Newvidio 16,58525 | 41,57758 | 48,74044
MUkovog 8,489822 | 6,915139 | 8,245298
Mopyoc 16,2812 | 20,94534 | 19,74281
Zouda 23,22636 | 26,74509 | 30,65602
TpikaAa Huabiag 9,526294 | 14,51536 | 11,35276
TpikaAa
OeoiNiaC 6,791 7,871 11,093
TpitroAn 16,98132 | 11,42298 | 11,72708
DAwpiva 3,880546 | 3,454317 | 2,82496
XpuoouTroAn 5,364916 | 3,884506 | 5,512786

283
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[Tivokog pécmv andAvtov ceoALdTOV O¢ T0600Td (%) TOV aVTIGTOLXO0V HEGOV OPOL

emyeiov peyloTmVv TIHOV Yio GAOVE TOVE 6TOOOVG Kot TIC O18PKELEG

Méoo AmréAuTo
Z@aApa 3h 6h 12h 24h 48h
(%)
Aypivio 20,51075 | 14,13192 | 11,88916 | 8,742758 | 14,17909
Ayxiahog 23,09408 | 41,33792 | 39,25926 | 23,52007 | 15,98867
AAegavdpouTioAn | 46,04078 | 38,96029 | 29,8665 | 27,43073 | 18,28912
EAANvIKO 10,22983 | 11,06838 | 10,92136 | 19,15325 | 11,8132
HpdkAeio 14,87077 | 12,25899 | 8,391835 | 14,88058 | 23,5897
lwavviva 11,76785 | 13,29691 | 9,133109 | 13,87769 | 7,308415
KaoTopid 35,01166 | 26,35795 | 14,66656 | 12,9089 | 10,95811
Mikpa (@ea/vikn) | 25,63453 | 16,1623 | 21,17257 | 15,74984 | 14,70319
MuTiIAjvn 28,72182 | 32,81154 | 19,51754 | 19,44012 | 12,53899
2KUpOG 28,0616 | 30,35937 | 30,36733 | 19,15186 | 10,80641
Taror 14,58885 | 24,90219 | 21,52106 | 46,59411 | 18,27609
DIAadEAPEI 16,93196 | 7,176242 | 16,58816 | 21,90453 | 18,07228
Apta 7,946879 | 7,402666 | 6,154352
BéAo Kopivbiag 12,47767 | 14,63891 | 15,77458
lepdrTeTpa 21,1215 | 12,71761 | 13,01364
KaAapdra 29,93127 | 20,17221 | 9,306889
Képkupa 27,3996 | 24,61875 | 29,47925
KoZavn 9,017105 | 14,98039 | 13,35758
Aapia 25,4568 | 21,13984 | 16,59422
Ndpioa 9,030885 | 8,710008 | 11,98738
Newvidio 25,23111 | 47,53534 | 40,37032
Mukovog 18,4161 | 11,57539 | 12,11475
Moupyog 32,29756 | 31,53944 | 23,84686
Zouda 27,95325 | 23,96513 | 23,98374
TpikaAa HuaBiag 21,00616 | 20,77184 | 13,94003
TpikaAa
OeoiNiaC 14,99117 | 13,02714 | 13,92543
TpitroAn 46,24542 | 22,61081 | 20,03945
DAwpiva 13,23064 | 8,510267 | 5,687457
XpuooUTToAn 9,351431 | 5,423773 | 6,78831
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I. XAPTEX METTXTQN TIMOQN KAI XPAAMATN
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XAPTEX AOPY®OPIKQN METPHXEQN

I 27,85000038 - 53,18999863

Xapmg peyiotov 3mpmv 10etia [ 5318999364 - 68,98000336
p Tlg “’ Y p g 7] 68,98000337 - 86,22000122
J0PLPOPIKOV dESOUEVOV GE MM. I 86, 22000123 - 109,8200018

B 109,8300019 - 2034299927

, , , [ 35,90999985 - 72,20999908
Xapng peyiotov 6mpmv 10gtiog 551 72,20999909 - 94,62000275
[ 94,62000276 - 119,2300034

JOPLPOPIKAOV dedOPEVOV GE MM. I 119,2300035 - 151,1399994
I 151,1399995 - 212,4799957
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[ 45,88999939 - 91,01999664

Xapmg peyiotov 120pov 10gtiog [ 91,01999665 - 121,4509991
, , [121,4599992 - 154,6199951
J0PLPOPIKAOV dedOPEVOV GE MM. I 154,6199957 - 1983800049

[ 198 880005 - 309,0899963

[ 47,56999969 - 90,98999736

Xaptmg peyiotov 24mpov 10gtiog [ 90,98999787 - 121,6699982
[1121,6699983 - 1547200012
JOPLPOPIKAOV dedOPEVOV GE MM. I 154,7200013 - 202,0099945

I 202,0099946 - 331,1700134
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[ 63,099395847 - 118,7900009

Xaptg peyiotov 48mpov 10gtiog B9 118,790001 - 1566799927
[71156,6799928 - 205,0599976
JOPLPOPIKAV dEdOUEVOY GE MM. I 205,0599977 - 305,5700073

I 205,5700074 - 463 8900146

[ 23,90999985 - 48, 13000107

Xaptg peyiotov 3mpmv Setiog [ 48,13000108 - 60,38999939
[ 60, 3899994 - 73,47000122
JOPLPOPIKAOV dedOPEVOV GE MM. I 73,47000123 - 91,73999786

91, 73999787 - 130,5700073
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, , , I 52 - 59,33000153
Xaptng peyiotov 6mpov Setiag [0 59, 33000154 - 74,56000061
[ 74,86000062 - 90,62999725
J0PLPOPIKAOV dedOPEVOV GE MM. I 50,62999726 - 109,5899934
M 103,5559935 - 151,0999963

, , , I 40, 70000076 - 63,20999905

Xaptng peylotov IZWP@V Seriag [0 69,20999909 - 67, 12999725

[ &7, 12999726 - 106,55099976

d0pLPOPIKOV dedOPEVOV GE MM. I 106,5559977 - 131,5800049
M 151,550005 - 167,1499933
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’ , , I 40,15999363 - 70, 77999575

Xaptng HEYIOTOV 24(1)[)(1)\’ 5£1:u1g [ 70,77999579 - 90,2600021 4

[ 90,26000215 - 110,5700027

JOPLPOPIKAV dEdOUEVOV GE MM. I 110,5700025 - 135, 1499933
I 155,149994 - 157, 7200012

) , , I 61, 24000168 - 90,55999634
Xaptng peyiotwv 48mpav Setiog [0 90,55999635 - 111,9699979
[1111,959995 - 134,0700073
JOPLPOPIKAOV dedOPEVOV GE MM. I 134,0700074 - 161,5
W 161,5000001 - 234,4199952
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XAPTEXZ METTXTON TIMOQN XTAOMON

Xaptng peyiotov 3mpov 10etiag entyeiov dedopévov 6e mm
(1" oudda otadumv EMY)

Xaptng peyiotov 6mpmv 10gtiog entysiov dedopévov ce mm

(1" oudda otadumv EMY)
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uY
L) 103,4
<2

Xapmg peyiotov 120pov 10etiog sniysiov dedopévov e mm
(1" & 2" opddo otabudv EMY)

Xapmng peyiotov 24mpov 10etiog emyeiov dedopévov oe mm

(1" & 2" opddo otabudv EMY)
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Xapmg peyiotov 48mpov 10etiag smysimv dedopévaov e mm
(1" &2" opdda ctodumv EMY)

Xaptg peyiotov 3mpmv Setiag enysiov dedopévaov e mm

(1" opédo. sTadpdv EMY)
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Xaptng peyiotwv 6@pov Setiag entysiov dedopévmy 6 mm

(1" opédo sTadpudv EMY)

Xaptng peyiotov 120pov Setiog emyeiov dedopévov 6e mm
(1" & 2" opédo otabudy EMY)
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Xaptng peyiotov 24mpov Setiog entyeiov dedopévov 6e mm

(1" & 2" opédo. 6TadOudY EMY)

Xaptng peyiotov 48mpov Setiog entysiov dedopévov ce mm

(1" & 2" opédo otabudy EMY)
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XAPTEY XPAAMATON TIMOQN METTXTQN

77—

Prediction Map

[biasmm10_Features].[valued

Filled Contours

-57,44 - -41,6122579
-41,6122579 - -29, 4063035
-29,4063035 - -19,9933502
-19,9933802 - -12,7343715
-12,7343718 - -7,13640812
-7,15640812 - -2,51940011
-2,81940011 - 2,77856356
2,77856356 - 10,037572
10,037572 - 19,4504953

B 19,4504953 - 31,6564497

Xapmng pepoinyiog peyiotov 3 opov 10etiag e mm.

Prediction Map
[biasrirm 10%_Features].[value
Filled Conkours

-65,75 - -55,0578744
-85,0575746 - -40,91532372
-40,9132372 - -22,201 2636
-22,2012636 - -5,05662614
-3,05662614 - 2,63549922
2,63549922 - 10,7178234
10,7175234 - 16,827363
16,827363 - 21,4456475
Z21,4456475 - 24,9366725

I 24,9366725 - 27,575586

Xapmng pepoinyiog peyiotov 6 mpov 10etiag e mm.
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S
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Prediction Map
[biasmm10$_Features].[value
Filled Conkours
-76, 047074 - -43,5619752
-43,5619752 - -23,04553695
-23,0488693 - -10,0956231
-10,0956231 - -1,91614005
-1,91614005 - 3,24558927
3,2488927 - 5,41392545
8,41392545 - 16,5934085
16,5934085 - 29, 5466552
29,5466552 - 50,0597606
I 50,0597606 - 525448594

Xaptng peponyiag peyiotov 12 mpav 10etiog oe mm.

o

Prediction Map
[biasmm10$_Features].[valued
Filled Contours
-107,215118 - -72,6054667
-72,6054667 - -47 4687624
-47, 4687624 - -29,2121813
-29,2121813 - -15,9525772
-15,9525772 - -6,32223603
-6,32223603 - 0,672201276
0,672201276 - 10,3025424
10,3025424 - 23,5621466
23,5621466 - 41,8187276
I 41,5157276 - 66,955432

Xaptng peponyiag peyiotov 24 mpdv 10etiag oe mm.
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krigbias10_45
Prediction Map
[biasmm104_Features].[valued
Filled Contours
0 -1456,815118 - -92,5374293
[0 -9z, 6374293 - -55,57687515
-55,5787515 - -30,22938371
-30,2298371 - -12,890647
-12,890647 - -1,03027857
-1,03027657 - 7,08246604
708246604 - 12,6317525
. [ 12,6317525 - 20,7444951
- ; [0 20,7444951 - 32,6048655
I 32,6046655 - 49,9440557

Xaptng peponyiag peyiotwv 48 mpav 10etiag oe mm.

Prediction Map
['bias%:10%'_Features].[value
Filled Contours
-51,37745597 - -43,6610366
[ -43,6610366 - -34, 7858004
[0 -34, 7858004 - -24,5777263
B 24 5777263 - -12,5366557
W -12,5366557 - 0,667629132
W 0,667629132 - 16,1999187
I 16,1999157 - 20,7042035
B 29,7042035 - 41,4452741
I 41,4452741 - 51,6533482
0 51,6533482 - 60,5285544

Xaptg oparipdtov eni to1g ekatod (%) yo ta péyiota 3 opav 10etiog.
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hias10_6%:
Prediction Map
['bias%:104'_Features].[valued
Filled Conkours
[ -48,5484398 - -39,3139635
[ -39,31 39635 - -29, 7794573
[0 -29, 7794873 - -20,245011
I -20,245011 - -10,7105347
B -10, 7105347 - -1, 17605542
M -1,17605542 - §,35841757
I 5,35541 787 - 17,5925941
W 17,592094] - 274273704
I 27,4273704 - 36,9615467
I 56, 9615467 - 46,496323

Xdaptng cpaipdtev eni toig ekatd (%0) ya to péyiota 6 mpdv 10gtiag.

hias10_12%
Prediction Map
[hias%104'_Features].[valug]
Filled Contours
[ -43,4101858 - -31,647452
[ -31,647452 - -15, 7204557
[0 -18, 7204557 - -5,75148301
I -5,75148301 - -1,06366345
B -1,06366345 - 8,90530919
M 5,590550919 - 21,8323055
I 21,5323055 - 35,5950394
I 55,5950394 - 60,3316622
I 60,3316622 - 85,5180416
I 55,5180416 - 125,067969

Xaptg cparpdtov eni toig ekatd (%0) ya to péyiota 12 opdv 10gtioc.
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= [ biasi0_24%:

Prediction Map
[hias%=104"_Features].[valug
Filled Contours
[ -48, 3626566 - -35, 1966496
[ -35, 1986496 - -273,5008486
I -23,5005486 - -13, 1266393
I -13,1268393 - -3,92524031
B -3,92524031 - 6, 44876903
B ¢, 44575803 - 15,1457
I 15,14457 - 31,330577
I 31,330577 - 46, 1966628
I 46, 1966626 - 62,9568926
I 62,0565926 - 51,3526063

Xaptng cearpdtav eni toig ekatd (%0) ya to péyiota 24 opov 10&Tiac.

= bias10_48%

Prediction Map

['bias%:104'_Features].[value

Filled Contours
[ -49,5662114 - 32, 5049632
[ -32, 5049832 - -19,3477955
[0 -19, 3477955 - -9,20130507
I -9, 20130507 - -1,3765583
I -1,3765563 - 4,65763537
I 4,65763537 - 9,31 107604
I 5,31107604 - 15,3452997
I 15,3452997 - 23,1700165
I 23, 1700165 - 33,3165069
I 33, 3165069 - 46,4736946

Xaptg cearpdtav eni toig ekatd (%0) ya to péyiota 48 mpdv 10gTiac.
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KrighiasS_3
Prediction Map
[biasrmS$_Features].[valued
Filled Contours
-14,7151903 - -11,7175245
-11,7175245 - -9,31151637
-9,31151637 - -7, 380358872
-7,38038872 - -4,974 358056
-4,97438056 - -1,97671481
-1,97671481 - 1,75810211
1,75510211 - 6,41134185
6,411341585 - 12,2058523
12,2088523 - 19,4320192

I 19,4320192 - 28,4314235

s}
1:% =
o . £&r
- o =
& 2
NS . o
% .S}a"“’ Gf*u -
- p.le] =
L}& 'ﬁbk,ﬂgﬁﬁrl I‘?fh &
& et T
By .
Xaptng peponyiag peyiotov 3 @pav Setiag ce mm.
S
=
. i e

g;_ ' b Bl

krighiasS_&

Prediction Map
[biasmmS4_Features].[valust]
Fill=d Contours
-14,5660459 - -11,4239985
-11,4239955 - -5,02042371
-5,02042371 - -4,33355599
-4,33355599 - -0,339816073
-0,339816073 - 3,986335158
3,98633515 - §,67257491
8,67257491 - 13, 7488652
13, 7488652 - 19, 2476746
19,2476746 - 25,2041711

I 25,2041711 - 316564497

Xaptng peponyiag peyiotwv 6 wpdv Setiag oe mm.
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krighiass_12

Prediction Map
[biasmmS$_Features].[valuel
Filled Contours

-57, 4537759 - -36,9059396
-36,9059396 - -22,567031
-22,967031 - -12,560902
-12,560902 - -5,5783192
-5,5783192 - -0,705659337
-0,705659337 - 2,69463175
Z,69463175 - 7,56729161
7,56729161 - 14,54953744
14,5495744 - 24,5560034

I 24,5560034 - 38,594912

Xaptng pepoinyiog peyiotov 12 mpav Setiag o mm.

Krigbiass_24

B 39,1415121 - 59,8662225

Prediction Map
[biasmms4$_Features].[value?,
Filled Contours

-72, 3055855 - -40,135174
-40,135174 - -19,4134634
-19,4134634 - -6,00235777
-6,06235777 - 2,535514585
2,53851488 - §,07930641
G,07930641 - 11,6457423
11,6487425 - 17,1895358
17,1895338 - 25,7904365
25,7904365 - 39,1415121

Xaptng peponyiag peyiotov 24 @p®v Setioag ce mm.
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krighiasS_45

Prediction Map
[biasmm&$_Features].[value4a]
Filled Contours

I 70, 5407001 - -48, 2623060

[0 -48, 2623069 - -32, 1863144

[ -32,1683144 - -20, 7449345
-20,7449345 - -12,5951 755
-12,5951755 - -6, 79834331
-6, 79834331 - -0,998511135
-0,998511135 - 7,14824791

[ 7,14824791 - 15,5916278

[0 18,5916275 - 34,6656203

I 34,6656203 - 57, 2440224

Xapmg peponvyiog peyiotwv 48 mpav Setiag ce mm.

hias5_3%
Prediction Map
['bias%5$'_Features].[value3]
Filled Contours
-27,0543906 - -19 4657713
[ -19,4687715 - -11,7300074
[ -11,7300074 - -3,53500707
I -3,53500707 - 4,21935392
M 4,71933352 - 12,4363835
M 17,4363535 - 20,5192745
B 20,5192745 - £9,5714061
I 29,3714061 - 35,096195
I =5,096195 - 46,0971271
I 46,9971271 - 56,0777554

Xapte cparpdtmv eni o1 ekatod (%) yo ta péylota 3 opav Setiag.
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v BiasS_6%
Prediction Map
[bias=:54'_Features].[values
Filled Conkours
[ -23,5696585 - -18,2762358
[ -18,2762358 - -12,4264582
[0 -12,4264582 - -5,96185114
I -5,96185114 - 1,18220583
M 1,15220585 - 9,07712495
I 0,07712495 - 17,6015242
M 17,5015242 - 27,443516
I 27,443516 - 58,0955759
I 38,0955759 - 49,58735215
I 49,5735215 - 60,5285544

Xapme cparpdtmv eni To1g ekatod (%) yo ta péylota 6 wpdv Setiag.

biasS_12%
Prediction Map
['bias%:54%'_Features].[valuel
Filled Contours
[ -46,3336002 - -29,5143338
] -29,8143335 - -19,1723914
[0 -19,1723914 - -12,3167407
I 12, 3167407 - -7, 90025577
I -7,50025577 - -5,05511457
I -5,05511487 - -0,638632938
B -0,635632935 - 6,21701774
B 5, 21701774 - 16,8569601
I 15,5559601 - 33,3783166
I 33,3753166 - 59,0211108

Xaptg cparpdtev eni toig ekatd (%0) ya to péyiota 12 mpdv Setiag.
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biasS_24%.
Prediction Map
['bias%:54'_Features].[valus2
Filled Contours
[ -43,4325355 - -25,9696746
[ -25,9696746 - -13, 7533466
[0 -13,7833466 - -5,27935423
[ | -5,27935423 - 0,654991 757
I 0,654991757 - 4, 79615955
M 4,79615959 - 10,7305059
M 10,7305059 - 19,2344983
I 19,2344955 - 31,4208263
I 31,4208263 - 45,5539875
I 45,5539875 - 73,908917

Xaptg opaipdtov eni to1g ekato (%) yo ta péyiota 24 @pdv Setiog.

biasS_48%

Prediction Map

[bias5$ _Features].[valued

Filled Contours
[ -40,0229995 - -31,2759145
[ -31,2759145 - -23, 2009408
[0 -23,2009406 - -15, 746434
I -15, 746434 - -8,56471907
I -5,56471907 - -1,41021749
B -1,41021249 - 6, 66476137
I 666476137 - 15,4115464
I 15,4115464 - 24,5569549
I 74,5565644 - 35, 1507757
[ 35,1507757 - 46,2685613

Xaptg cpaipdtev eni toig ekatd (%0) ya to péyiota 48 mpdv Setiag.
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, b ot "

2

v I e
w2

& RS - ‘ku:ﬁ
ey o

W FKrigmeanbias_3
Prediction Map
[meanbiasmmé$_Features].[v4
Fillzd Contaurs
-3,439551565 - -2,93863525
-2,93863525 - -2,3015195
-2,3015195 - -1,49170669
-1, 49170669 - -0,46235419
-0,46235419 - 0,545945324
0,845948324 - 2,5089195
2,5089195 - 462265933
462265933 - 7,30935289
7,30935289 - 10, 7243064

I 10,7243064 - 13,411

Xapmg pécov oOIALTOC LEYIoT®V Yo TIG 3 MPES 68 MM.

i
5
w7

krigmeanbias_g
Prediction Map
[meanbiasmm$_Features].[v
Filled Contours
-4,07015443 - -1,13170366
-1,13170366 - 1,04557755
1,04557755 - 2,6555443
Z,6558443 - 3,85420192
3,85420192 - 4,73990775
4,73990778 - 5,62561365
0,02561365 - 6,52097127
6,820971:27 - §,43423803
g,434235805 - 10,6115192

I 10,6115192 - 13,55

Xapmng p€cov cPAALTOC LEYIoT®V Yo TI 6 MdPES 68 MM.
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krigmeanbias_12

Prediction Map
[meanbiasmm$_Features].[val
Filled Contours

-19, 7016049 - -5,78049105
-8, 78049105 - -2,66359594
-2,60359594 - 0, 762459065
0,762459065 - 2,6581538672
2,68138672 - 3,75617392
3,79617392 - 4,35515991
4,35515991 - 5,43294712
5,43294712 - 7,35187476
7,39187476 - 10,7779328

B 10,7779325 - 16,5945249

Xaptng H€cov GPAALOTOC LEYIoT®V Yo TG 12 dpeg 6 mm.

krigmeanbias_24

I 11,5525622 - 19,6954275

Prediction Map
[meanbiasmmd_Features].[wal
Filled Conkours

-26, 745085 - -12,5143975
-12,5143975 - -4,70155245
-4, 70155245 - -0,412191954
-0,412191954 - 1,94272654
1,94272654 - 3,23560951
3,2356095]1 - 3,94542022
3,94542022 - 5,23830319
5,23830319 - 7,59322165
7,59322168 - 11,5325522

Xaptng HECOV GOAALOTOS LEYIOT®V Y10 TIG 24 @peg 6€ MM.
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krigmeanbias_45

Prediction Map
[meanbiasmmé$_Features].[va
Filled Contaours
I -30,6560172 - -17,2831 764
[0 -17,2831764 - -9, 16964746
-9, 16964746 - -4, 24703214
-4, 24703214 - -1,26039581
-1,2603951 - 0,551643315
0,551643318 - 1,65103952
1,65103952 - 3,46308094
3,46305094 - 6,44971495
[ 6,44971495 - 11,3723303
I 11,3723303 - 19,4656592

Xaptng pé€cov cPAALaTOS LeYioT®V Yo TG 48 epeg 6 mm.

meanbias3%

Prediction Map

['meanbias®e4’_Features].[val3

Filled Contours

-9, 79744198 - -6,03035322
[ -6,03088322 - -2,55374043
[T -2,55374043 - 1,21251833
W 1,21751833 - 5,29258227
W 5, 70285227 - 0,71254564
I 9,71254564 - 14,5000746
I 14,5000746 - 19,636085
W 19,656085 - 25, 3037533
I 25,3037533 - 31,3589985
I 51,5559935 - 37,950742

Xaptng péoov opdipatoc eni toig ekatd (%0) ueyiotmv yio tig 3 dpes.
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meanbiase e
Prediction Map
['meanbias:$ _Features].[val
Filled Contours
| -9,40430754 - -3,12085359
[ -3,12085550 - 2,02422555
[0 2,02422585 - 6,23715243
I 5,23718243 - 9,68653315
M o,65635315 - 12,5116062
M 12,5116062 - 14,5245779
M 14,5245779 - 17,6493009
I 17,6493009 - 21,0990016
I 21,0990016 - 25,3119582
I 25,31 19562 - 30,457043

Xdaptng pécov oeaipatog eni toig exatd (%0) peyiotwv o Tig 6 dpeg.

v| meanbias12%
Prediction Map
['meanbias:4$’_Features].[val
Filled Contours
[ =23, 7111625 - -12, 7790872
[0 -12,7790872 - -5, 736529683
[0 -5,73652983 - -1, 19964066
0 -1,19964066 - 1,72307084
I 1,72307054 - 3,60591218
M 5,60591218 - 6,52862367
M 5,52862367 - 11,0655125
I 11,0655128 - 18,1080702
I 15,1080702 - 29,0401455
B 79,0401455 - 46,0095718

Xapng pécov opdipatog eni to1g ekatd (%) peyiotov yo tig 12 dpeg.
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meanbias24%
Prediction Map
['meanbias¥$'_Features].[va
Filled Contours
[ -23,9651299 - -12,2254807
[ -12,2254807 - -5,74375585
[0 -5, 24375585 - -1,091 70355
I -1,09170385 - 1,37755436
B 1,37753436 - 2,84600583
M 7,54609555 - 4,3146073
M 431465073 - 6,75359554
I 5, 75359554 - 10,9359505
I 10,9359805 - 17,9176724
I 17,9176724 - 29,6573216

Xaptng pécov opdipatog eni to1g ekatd (%) peyiotov yo tig 24 dpeg.

meanbias48%
Prediction Map
['meanbias%:$ _Features] [val
Filled Contours
[ -23,9537406 - -16,506252
[ -16,506282 - -10,6234377
[0 -10,6234377 - -5,99514643
[ -5,99514643 - -2,35336692
I -7,35386692 - 0,510837195
I 0,510537193 - 2, 76471475
I 7, 76471475 - 5,62946356
I 5, 52946536 - 9,27074338
I 0, 27074635 - 13,5990397
I 13,6990597 - 19, 7615539

Xaptng pécov opdipatog eni to1g ekatd (%) peyiotov yio tig 48 dpeg.
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-
-] _‘-\\‘_‘
Q} v/ l'P - q*dtrﬁ
;&% ﬁn L, “‘t_'
v L
P
b D o~

@ Fagnastios 3

Prediction Map
[maebiasmmi$_Features].[va
Filled Conkours
4,153169243 - 4,58566167
4,35566167 - 4,72163516
4, 721635816 - 5,16610225
5,16610225 - 5,75408451
5,75405451 - 6,53192531
6,553192851 - 7,56093925
706093925 - §,92222027
5,92222027 - 10, 7230621
10,7230621 - 13,1053995
I 13,1053995 - 16,257

Xapmng HEcOv amOAVTOV COAALATOS LEYIOTMOV Y TIG 3 APES 6€ MM.

v farsebes)

Prediction Map
[maebiasmm$_Features)].[va
Filled Conkaurs
3,26806046 - 4,04935515
4,04935515 - 4,659103577
4,68910377 - 5,47039585
5,4703985 - 6,142455654
6,42455654 - 7,55952535
7,58982533 - 9,01291269
3,01291269 - 10,750862
10,750862 - 12,5733375
12,8733375 - 15,4054164
I 15,4654164 - 18,631

Xapmng H€cov amOALTOV COAALATOS LEYIOTMOV Yl TIG 6 MPES 6€ MM.
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Prediction Map
[maehiasmm$_Features].[va
Filled Contours
2,36969525 - 3,9466561
3,9466561 - 5,26359901
5,2639901 - 6,36444159
6,36444159 - 7,651 77559
768177559 - 9,25573641
9,25873641 - 11, 1464926
111464926 - 13,4062973
13,4062973 - 16,1114756
16,1114756 - 19,3495041
I 19,3495041 - 23,2263567

Xaptng pécov amdAVTOV GEAALATOS LEYIoT®V Yo TG 12 epeg 6 mm.

Prediction Map
[maebiasmm$_Features].[val
Filled Contours
3,454317351 - 5, 10095026
5, 10095026 - 6,20499251
6, 20499251 - 6,94523597
6,94523597 - 8,049:27521
5,04927521 - 9,69591117
9,69591117 - 12,1517955
12,1517955 - 15,5146446
15,8146446 - 212776312
21,2776312 - 29,4254478
I 29,4254478 - 41, 5775765

Xaptng HEGOV amOAVTOV GPAALOTOC LEYIOT®V Y10 TIG 24 peg 6 MM,
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Prediction Map
[maebiasmm$_Features].[wal
Filled Conkours
I 2,52496011 - 5,97251923
[0 5,97251923 - 7, 73546026
[ 7,73546026 - §,72257971
§,72287971 - 9,27593119
9,27593119 - 10,2633506
10,2633506 - 12,0262917
12,0262917 - 15,1738505
[ 15,1736506 - 20,7935104
[ 20,7935104 - 30,526564
I 30,526864 - 45, 74043575

Xaptng pécov amdAVLTOV GOAALOTOC LEYIoT®V Yo TIG 48 peg 6 MM.

Prediction Map
['masbiass:$' _Features]. v
Filled Conkours
10,2295294 - 11,629564
1 11,629364 - 13,304726
[0 13,304726 - 15,3102767
B 15,3102767 - 17,7110915
B 17,7110915 - 20,5550705
I 20,5850708 - 24, 0254685
M 24,0254685 - 25, 1439171
I 25,1439171 - 33,0740503
I 33,0740503 - 38,9755359
0 35,9756309 - 46,0407516

Xaptng HECOL ATOAVTOL GPAALOTOS GE TOGOGTO £TL TO1G £K0TO (%0)

Yo TIG TIHEG LEYIoTOV 3 pOV.
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1 fmashissei

Prediction Map

['machiasw4'_Features].[val

Filled Contours
[ 717624167 - 9, 74622145
1 9,74622145 - 12,4750194
[0 12,4750194 - 15,37245
I 15,37245 - 18, 4489344
I 15,4459344 - 21,7155376
I 21,7155575 - 25, 1540054
I 25, 1540054 - 28,8665215
B 25,5668215 - 32,7772235
I 52,7772235 - 36,929275
I 36,929276 - 41,3379155

XapTng HEGOV ATOAVTOV GPAALOTOS GE TOGOGTO £TL TO1G £K0TO (%0)

Yo TIG TIHEG LEYIoTOV 6 pav.

& imasbiasio%;

Prediction Map

['maebias%:$'_Features].[va

Filled Contours
[ 7946537903 - 8,86022276
[ B,56022276 - 10,0445766
[0 10,0445786 - 11,5503555
I 11,5805555 - 13,5716354
M 15,5718354 - 16,1542332
M 16,1542332 - 19,5028578
M 19,5028575 - 23,5451654
M 23,5451654 - 29,4758968
I 79,4758965 - 36,7773958
I 36,7773955 - 46,2454177

Xaptng Hécov andAvTov 6PAAUATOC 6€ T0G00TO €Ml TO1G £kaTO (%)

v T1G TéG peyiotov 12 @pov.
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rmaehias24%s
Prediction Map
['maebias=c$’_Features].[val
Filled Contours
[ 5,42377331 - 9,20443303
[ 9,20443303 - 11,542693
[0 11,842693 - 13,6837515
I 13,6837515 - 14,9654954
I 14,9654964 - 16,509557
I 16,509557 - 19,4475169
I 19,4473169 - 23,2254766
B 23,2284766 - 28,6462095
I 25, 6462095 - 36,4096559
I 36,4095569 - 47,535339

XapTng HEGOV ATOAVTOV GPAALOTOS GE TOGOGTO £TL TO1G £K0TO (%0)

v TiG TIéG peyiotwv 24 mpov.

rnachias48%:
Prediction Map
['maebias%ed’_Features].[val
Filled Contours
[ 568745744 - §,90674755
[ B,90674755 - 11,2445914
0 11,24450914 - 12,543066
I 12,943066 - 14,1764362
I 14,1764367 - 15,5746105
M 15,5746105 - 16,2127546
B 15,2127546 - 21,4320447
I 21,4320447 - 25,5645474
I 25,5645474 - 31,9674704
I 31,9674704 - 40,3703237

Xaptng HEcOL ATOAVTOL GPAALOTOS 6E TOCOGTO €T TO1G £K0TO (%0)

v T1g TIéG peyiotav 48 mpdv.
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TEAIKOI XAPTEX AOPYPOPIKQN METPHXEQN

[26,13184735 - 56,37937927

X(xpﬂcng HS'Y{GT(DV 3mpmv 108Ti(lg [ 56,37957925 - 73,35658032
B 73, 35655053 - 02, 30958557
Slopemué\/a oc mm. [ 92,30958555 - 117,2973404

[ 117,2973405 - 214, 3565674

[130,83152008 - 73,16329193

Xapmg peyiotov 6mpmv 10etiog [0 73,16329194 - 95,66594989
) I 95, 5659499 - 118,5135712

dopbopéva oe mm. I 115,6135715 - 148,3355713

[ 148,3355714 - 219,5121643
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L"

[[139,68793468 - 93,36171722

Xapg peyiotwv 12mpav 10etiog [0093,36171723 - 123,7834625
\ I 123, 7334626 - 159,47 15681
Sopbmpéva e mm. I 155,4715882 - 211,53834a4

[ 211, 5563485 - 316,7011719

.

[151,46129608 - 104,1890106
[ 104, 1690107 - 135,6311798
Stopdopéva o mm. I 135,6311793 - 169,5183593
I 169,51839 - 223,2632294

I 223,2632295 - 334,2217102

Xaptng peyiotov 24opov 10gtiog
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i i i 62, 77905273 - 116,4752791
Xapg peyiotwv 48mpav 10etiog I 116,4752792 - 153,3253479
M 153,325348 - 197,1572416

I 197,1572419 - 273,5150757
[ 273,5150758 - 460,0700073

dopbopéva ce mm.

[ 22,49271554 - 43,545825516

Xaptng peyiotov 3opov Setiog [0 43,54825517 - 54,91133499
) I 54,911335 - 66, 72264696
dlopOopéva e mm. I 6, 72264639 - B1,82036591

[ 51,62036592 - 122,1243744
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, , ; [128,31316948 - 54,85731506
Xaptng peyiotwv 6mpmv Setiog [ 54,557531507 - 69, 76355555
I 55, 75359550 - 54,50615545
I 54, 90615546 - 103,000053+4
[ 103, 0000535 - 143,1300049

dopbopéva ce mm.

[[137,79325867 - 74,53063202

Xapg peyictov 12opav Setiag I 74,53063203 - 93,39038349
, I 93,3903865 - 112,202658
dopOwuéva e mm. I 112,2026551 - 137,3317261

[ 137,331 7262 - 196,019925
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[]41,49176025 - 76,76599719
[ 76, 7659972 - 96,0171051

B 55,01710511 - 115,55583942
I 115,5555943 - 140,5903931
I 140,5903932 - 203,5196242

Xaptng peyiotov 24mpov Setiog

dopbopéva ce mm.

, . B [161,3501355 - 94, 36222076

Xaptg peyiotwv 24mpov Setiag [0 94, 36222077 - 115,1334636
B 115,1334657 - 137,4316406
I 137,4316407 - 165,5914612
I 165,5914615 - 223, 32569589

dopbopéva oe mm.
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