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2Konoz

O OKOMOG TOU TPOTELWVOUEVOU €pyou eival n kataypodr] KoL Qmotunmwon Twv
METEWPOAOYLIKWY TTAPOAUETPWY OTNV TEPLOXN TWV TAMLEUTAPWY TG EYAAN kabBwg kalt
n dnuoupyia epapuoyng ektipnong tov udpoAoytkol Looluyiou TNG AEKAVNG avAvTn
TOU ¢GpPAYHATOG TOU TAMLEUTAPA TOU Mopvou. H oAokAnpwpévn udpoAoyikn
Olepevvnon g mepoxng Ba emtpEPeL TNV eKTiUNON Kol mopakoAouBnon twv
SloppowV TOU TapLEUTAPA ToUu Mopvou.

MEAOOGOAOTIA
To mpotewvopevo £pyo Ba amoteAsital anod tpia MNakéta Epyaoiag:

nEl.

ne2.

ne3.

ZIXESLACHOC KOl AVATTTUEN SIKTUOU USPOUETEWPOAOYLKWV TTOLPOTNPHOEWV
MNE1.1 Xxeblaoudg Kol avamtuén SLKTUoU UETEWPOAOYIKWY otabuwv (oe
ouvepyaaia pe Toug ndn UMAPYOVTEC)

MNE1.2 3xeblaopdC KOl €YKATAOTOON  USPOUETPIKWY  otabuwv -
oTaBuUNUETPWY

Zuldoyn, enefepyaocia Kol aVAAUON UETEWPOAOYLIKWVY KOL USPOUETPLKWV
ToPATNPHOEWV

NE2.1 Xwpoxpovikn amelkovion nediov Bpoxomtwanc.

MNE2.2 Juotnua eKkTtignong  uUdoug kal tooduvauou  Uugoug  Vvepou
XtovokdAung

NE2.3 XwpOoYXPOoVIKNA ATELKOVLON TNC oTABuNnCc vepou

YrnoAoylopog tou udpoAoyitkou Looluyiou tou TapleuThpa tou Mopvou
KaOwg Kal tpdyvwon akpaiwv enelcodiwv Bpoxng
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Ke@alaw 1: Eloaywyn - Tuvontikn leprypaer) Napadotéov
INIE3

1.1 Elocaywyn - Meprypaet) Napadotéov ILE. 3

Avtikeipevo tou Mapadotéou 3 (M.E.3) amoteAel (a) n avamtuén epyaleiwv umoAoyLlouoU
Tou YdatkoU looluyiou (Y1) tou Tapevtipa Mopvou kat (B) n mpdyvwon akpaiwv
enelcodiwv Bpoxne.

Mo tnv mpooopoiwon tou Ydatikou looluyiou tou tapleutnpa AapBdavovtal umoyn Kot
uTtoAoyilovtal ol BaolkEC ouvVIoTWOEG (USPOAOYLKEG ELOPOEG, XPNOELG VEPOU KOl OTWAELEG).
H paBnuatikn ékdppacn tou tooluyiou divetal amod tnv yevikn e€lowon (1):

Ewoposc - Exkpoég = MetafoAn AmoBspatog (1)
H e€iowon (1) avayetal yia tnv Yépohoyikn Askavn tou Mopvou otnv e€iowon (2):

Bpoyxomtwon EAeVBepn¢ Em@averag Taptevtipa + Emupaveiakn Atoppon
+ Ewopor] Elmvov — ZuvoAkég AmMWAELEG
— EZatpion EAe00epn ¢ E@avelag Tapevt)pa
— Expoég mpog AOnva = MetafoAn AmoBépatog (2)

MetafAntég €€66ou eival oL xpovoaoelpeg tou udatikou Looluyiou (otadbun, amobrkeuon,
omwAELEG, uTEpXEIAioELg, ekpoEC). MNa Tov 0pBS MPooSLopLOUO TWV USPOAOYIKWY ELOPOWV
oTa MAaiolo Tou £pyou eyKaTooTtaOnKav:

e TE00EPLG (4) auTtopaToL HeTEWPOAOYLIKOL oTabpol

e 500 (2) autopartol otabuol HETpNOoNG MAXOUE OTPWOTOC XLoVIoU

e Suo (2) opyava pETpnong otabung Tou VEPOU TwV TIOTAUWVY TNG AEKAVNG yla TOV
UTtOAOYLOMO TNG avtioTolyng mapoxnG.

Juykekpluéva ot Béoelg Dpaypa  Mopvou, Awakomi, Kovidko kot Mevraylol
gykatootddnkav ol 4 petewpoloykol otabuol kat xpnolponolndnkav mapdAAnAa pe Toug
Nén EyKATAOTNUEVOUC UETEWPOAOYLIKOUG oTabuoug tou EBvikou Actepookormeiou ABnvwy
oTnVv guplTEPN TiEPLOX. To oUVoAO Twv otaBuwv (véol kal maAlol) aflomolnBnkav ya tnv
ONUELAKr) OAOKANPWON TWV UETEWPOAOYLKWY SESOUEVWY E OKOTIO TNV XWPLKI aVAAUOH TWV
peTewpoloykwy petaBAntwv (BA. MNapadotéa M.E.1 kal M.E.2).

Mo tnv ektipnon tng Empavelakng Anoppong sykatoaotdadnkav Suo (2) dpyava pétpnong
otadung otig Béoslg a) yédbupa Kokkvog kat B) yédpupa Asukaditng os ocuvduacpod pe tov
Noén eykateotnuévo otabpo tng EYAAN (BA. Evotnta 2.3).

Inuavtiky ouvelodopa otnv Emipavelaky Amoppon tng YA tou Tapteutnpa Mopvou
amnote)el To loodUvapo ‘YPog Yetou XiovokaAuyng (IYYX) KaTd Toug avolELATIKOUG HNVEG
KaBw¢ ol xovomtwoelc eivat olvnBeg ¢oawvduevo otnv meploxn. Mo to Adyo auTo,
gykatoaotadnkav 6uo (2) autopatol otabuol HETPNONG MAXOUG OTPWUOTOG XLOVIOU OTLC



Bfoelg ABavaoilog Alakog kot MaupoABdapt-Bpileg (BA. Napadotéo M.E.1 kat MN.E.2). Ta
Sebopéva TwV oTABUWY EMEEEPYAOTNKAV KOL UTIOAOYIOTNKE PECW LABNUATIKOU LOVTEAOU N
OUVOALKN cuvelodopad NG xltovokalupng otnv Emipavetakrn Amoppon.

Data Sources Data Files Dertved Applicahle Derived data

k Hydrologic Soil Group
-r'“ 'r

Derivation of

. s . ARCIINEQ
Hydrologic Similar Unis " IR Funetians

Progrant Data file
Manipulation
Within GIS Datahase

l

Distributed Hydrologic
Model with $CS (N Method

Ewkova 1: To SLaypapo pongG Tou HoVIEAOU BPoXrG-amopponG.

Ta enefepyaopéva dedopéva (Bpoxomtwan, XtovokaAun, MapoxEg) xpnotpuomotndnkay yla
™ dnuloupyla piag KatdAAnAng BiBAoBrkng Yopohoyikwv MoVTEAWY yLa TOV UTIOAOYLOUO
NG cuvoAwkn g Emudavelakng Artoppong tng e€iowong (2). Ta nuikatavepnpéva YEpoAoyika
Movtéla rou emléxOnkav (opoilwpa Bpoxng - amoppong) otnpilovrat otnv péBodo SCS-CN
(Soil Conservation Service Curve Number) yw Ttov UToAoylopd Tou povadlaiou
vbpoypadnuatog (Unit Hydrograph). Qc &edopéva e1066ov Séxovtal tn CUVOALKA
ouvelopopd TwWV ATHOOPALPIKWY  KATAKPNUVIOMATWY (Bpoxomtwon & looduvapo
Xwovok@Audng) kat umoloyilouv TNV emidpavelakny Omoppor) O NUEPHOLO PApa Kot




xpnowlomnotwolv OAa ta Pndlokd dedopéva tng Aekdvng amoppong. H yeviki Soun twv
HovTEAWVY Ttapouotaletal otnv Ewova 1.

Mo tnv mpoyvwon akpaiwv emnelcodiwv Bpoxne ebapudlovial ta dedopéva eKTiunong
Bpoxomtwong mou mapéxovrol KaBnUepwa amo Ta ETUXELPNOLOKA HOVIEAQ TPOYVWONG
Kalpol Ttou EBvikoU Actepookormeiou ABnvwv (EAA), tou Xapokdmelou Mavemiotnpiou
ABnvwv (XMNA) kal tou cuctripuatog POSEIDON armnod to EAANVIkO Kévtpo Oahdoowwv Epeuvwv
(EAKEOE). Me Baon TI{ EKTIUACEL TwV TPLWV TPOYVWOTIKWY CUCTNUOTWY TAPEXETOL
gldomnoinon ya mbavotnta WoXupwv BPOXOTTWOEWY TO OOl UITopoUV va TIPOKAAECOUV
TIANUUUPLKA eTiELOOSLA 0T Agkdvn Tou Mopvou.

1.2 AuapOpwon Evotijtwv apadotéov ILLE. 3

2to Kedbahaio 2: Meptypapn Quokwv Xapaktnplotikwyv YépoAoyikng Aekavne Tauleutnpao
Mopvou kat Avdduon lMpwtoyevayv Aecdousvwv/Metprioewy, mnapoucialovtal to udpo-
HopdOAOYLKA XAPOKTNPLOTIKA TNG AEKAVNC KoL N avaluon tTwv dedopévwy Bpoxomtwaong,
XlovokaAung, otdbung. TéAog meplypddetal n Swadlkacio ylwa TtV KATAPTIOn TWV
KOUTIUAWYV ZTABUNC-MapoxnG Kal N LETATPOTIH TNG OTABUNG TWV TIOTAUWY O€ Ttapo)!).

Jto Kedahaiwo 3: fepypaen BiBAoGnkng Yépodoyikwv MovtéAwv — Amotedéouata
Epapuoyng, mapouclalovtal OCUVOTTIKA oL OOMEG Twv HOVTEAWV TNG BiBAloBrkng
Yépodoyikwv MovtéAwv Kal Ta amoteAéopata and tv edpappoyng toug otnv YSépoloyikn
Aekavn Tauleutnpa Mopvou.

1o Keddlaiwo 4: Mepiypapn Yéatikou looluyiou Tauteutnipa Mopvou — AnoteAéouata
Epapuoyng, mapouctaletal to Ydatikd Iooluylou tou Tauleutipa Mopvou kabwg emiong
KOL TO ONMOTEAEOUATA LETA TOV UTOAOYLOUO TG Emidavelakng Amoppong HECW TOU
Y&poAoyikol Movtélou.

210 KeddAalo 6: Mpdyvwaon akpaiwv enetcobiwv Bpoxng, mapoucidaletal n pebodoloyia yla
TV poyvwon akpaiwv enelcodiwv Bpoxne.

Y10 Keddlawo 5: Juvoyn-Zuumepaouato OxeTikad UE TO YOatTiko loolUyio Tauleuthpo
Modpvou, mapouclalovTal To CULMEPATUATO TNG LEAETNG Kol cuvoilovtal Ta tpoBAnuata
TIou SLarmotwinkav Kot Sivovtal MPOTACELS yLlo TO EAAOV.

Eniong oto Mapadotéo meplthapPavovral kat 5 MNapaptiuara ota omola mapatiBevral
OVOAUTLKA OL TIVOKEG E TA LOPPOAOYIKA XAPAKTNPLOTIKA TwV uTtoAekavwy (Napdaptnua A),
oL SOUEG TwV HOVTEAWV TNG YSpoAoyikng BiBALOBN KNG, oL €lowoelg TTou avamtuxbnkav Kat n
avaluon mopapétpwyv povtéhou (Napdaptnua B, ), AENMTOUEPELEC OXETIKA HE TA

METEWPOAOYIKA LOVTEAQ TTOU XpnoLpomnolouvtal otn dtadikactia tng mpoyvwong (Mapdptnua
A) kol mopadeiypata Twv SeSopévwy amo Ta TPl cuoTAUATA TPOYVWONG Kalpol Tou

Xpnotuomnotlouvtal otnv ebpappoyn (Napaptnua E).



Kepalawo 2: Ieprypagn Puvoikwv  XapakTnpLoTIK@OV
Y8poAoywkn¢ Agkavng Taupevtiipa Mopvov kat Avaivonm
IMpwTtoyevwv AeSopévmwv/MeTprjcewV

2.1 PUOIKA YapaAKTNPLOTIKA YEpoAdoykng Aekavnc Mopvov

H Aekdvn amoppong Tou Tauleutipa Mopvou avrkel oto YOaATIkO AlapépLopa TNG AUTIKAG
Stepedg EANGdag (04), oto Nopo Qwkidag petafy Bapdouciwv, Oitng, Mkuwvag, Kat
omoteAel pla amo tpeig KUpLleg uSpPoAoyIKEG Aekdveg Ttou YdatikoU Awapepioparto¢ (GR
0421L000000003H - http://wfd.opengov.gr/ -Ewkova 2).

Ewkova 2: Neploxn Mehétng- Texvikn Atpvn Tapleutipa Mopvou

H gupUtepn meploxn eival xwplopévn o 30 dnuotikad Sdlapepiopata pe tov mAnBuoud va
KUpaivetat amd 3500 kotoikou¢ to Xelpwva €wg 13500 katoikoug Tto KaAokaipt. O
TAULEVTAPAC TOU MOPVOU KATOOKEUAOTNKE TO 1979 (péylotn XwpenTwotnta 800 hm?) pe
oKomo v e€aoddion mepimou 300 hm? etnoiwe yia tv U8peuon g ABAvac. H éktaon


http://wfd.opengov.gr/�

g Aekavng katoAapPdvet 583.5 km? avdvin tou dpdypatoc kot 390.7 km? kotdvtn
(exkPoA€g). XTo mMAPOV TOAKETO epyociag¢ n ekTipnon Ttou udpoloylkol Looluyiou
MepAAUBAVEL TNV avAVTN Tou ¢pAyUatog AekAvn amoppong kat avadepetal wg e€ng,
udpohoyikr Aekavn (YA) Tapeutipa Mopvou (Ewkova 2 & Ewkova 3).

Ewkova 3: YoAekdveg Tng YSpohoyikig Aekavng Tauleutipa Mopvou

H YA Tapleutipa Mopvou eivat emUAKNG He péco uPpopetpo 1082 m (oL TLUEG KUpaivovTal
peTafl 443 kat 2489 pétpwvy). To HECO £TNOLO UYPOG UETOU yla Tt Aekavn avépyetal ota 950
mm evw Katd tnv mepiodo mpooopoiwong twv VSpoAoykwy povtédwv 01/01/2012 £wg
31/12/2012, kataypadnkav 1182 mm Bpoxnc. (Méocog Opog PBpoxouetpwv) H etiowa
Bpoxomtwon oto Atakomt ywa to 2012 sival 1221 mm, yia tov Kovidko 1174 mm, yiwa to
Opayua 826 mm, ywa 1o MaupoABapt 1316 mm (o otabudg otn Béon Mevraylol
gykatootdbnke to Maptio tou 2012 kat Katéypade 946 mm kotd toug 10 MNVEQ
Aettoupylog tou).



Ta peyoAUtepa uopetpa tng YA Tapleutnpa MOpvou Katd TOUC XELWMEPLVOUG UAVEG
S€xovtal oNUAVTIKA Tood XlovioU. Méxpl mpotwvog to Looduvapo oe UPog uetol dev
propoloe va UTIOAOYLOTEL Kot va. cupmeplAndBet otic elopogg Tng YA Tapteutrpa Mopvou.
Me tnv eykotaoctacn Suo XLOVOUETPWV (Tta otolxela yio ta Sedopéva mou GUAAEXBnkav
napatiBevral avaAutikd otnv Evotnta 2.2.2) ota mAalolo Tou £€pyou €ylve ekTipnon tng
xtovokaAu ng ekppaocpévng og 1oodUvapo UPog VETOU PEoW HaBNUATLKOU LOVTEAOU.

Jtnv Ewkdva 3 napouotaletal n unodiaipeon tng Yépoloyikng Aekavng Tapteutnpa Mopvou
0f TEOCOEPLG UTIOAEKAVEG: Tou MOopvou, Tou KOKKIvou, TOU XAPUEVOPEUMATOC KAl TOU
ABopou.

H Katavopn Twv UTtoAekavwy €Ml TG cUVoALKAG emudavelag tng YA tou Tapleutipa Mopvou
elvat:  53% umoAekavn Mopvou, 27 % umoAekdvn Kokkwvou, 16% UTOAeKAvn
Xapuevopepparoc, 4% umoAekavn ABopou.

To peyaAUTEPO MOCOOTO TNG AEKAVNC KAAUTITETAL ATtO §A00C eAATNG, BeAaviSLAG Kal KESpwWY
(apkevBwv) evw ota ektetapéva vyineda mou oxnuatilovtal amo TG KOpudEC TOu
uSpokpitn BOOKOUV PeYAAa KOTASLO TPOBATWY KOL ALY WV.

H yewAoyikr katavoun tng Aekavng eival apketd toAUmAokn, aAhd SUo KUpLOL oxnuaTiopol
ouvBétouv tn Sopn TNG aocPeotdABol kal pAvoxng. OL oxnuatiopol outol KaAlumtouv
TIOAAEG TIEPLOXEG IO VEOTEPEG TETAPTOYEVEIC amoBEoelg.

2.2 ATHOG@UPIKA KATUKPTUViopaTa

2.2.1 Bpoxdmtwon -Xwpikr Avaivon

To AeképPplo tou 2011, ota mAaiola TNE mMPWTNG AN Tou £pyou, OTWCE TEPLYPAdETAL OTO
Makéto Epyaociag 1, to EBvikO Actepookomeio ABnvVwv €yKATECTNOE 4 QUTOUOTOUG
METEWPOAOYLKOUC oTaBHOUC: (a) oto dppdypa Tou Mopvou, (B) oto Awakomy, (y) otov Kovidko
kat (8) otoug Mevtayloug (Ewkdva 4). NMapdAinAo aflomolovvral ta dsbouéva amd Ttov
otabuo tou MaupoABapiou Tou avrkel oto SiKTUO Twv OoTABUWVY Tou SlaxelpileTal to
EOvikd Aotepoaokoreio ABnvwy (EAA) (Mivaxog 1).

Nivakag 1: Meplypadikd otolxeia LETEWPOAOYLKWY OTABUWY TIOU EYKATACTABNKAV KATA TN SLApKeLa

ToU €pyou
A/A O¢on Hupepopnvio Evapéng Aedopévwy lotooeAiba Ztabuwv
1 @pdypo Mopvou 29/11/11 WWw.meteo.gr/stations/mornosl
2 Atakor 30/11/11 www.meteo.gr/stations/mornos2
3 Kovidkog 01/12/11 www.meteo.gr/stations/mornos3
4 Mevtaytot 09/03/12 www.meteo.gr/stations/mornos4



http://www.meteo.gr/stations/mornos1�
http://www.meteo.gr/stations/mornos2�
http://www.meteo.gr/stations/mornos1�
http://www.meteo.gr/stations/mornos4�

Ewkova 4: O¢oelg Metewpoloykwv Ztabuwv mAnoiov tng YA Tapteutrpa Mopvou (eykataotaon Kotd
v Sapketa tou MNapadotéou 1 - http://www.meteo.gr/meteomornos/)

TNV guplTEPN MEPLOXH, OMWC Mapouaotdletal otnv Ewkova 5, untdpyouv emumAéov otadpot
mou Siaxelpiletal to EEA yeyovog mou enétpelde tnv Snploupyia XopTwy QmeELKOVIONG TOU
nediou PBpoxomtwong xpnotlpomnolwvtag peBodoug mapepBoAng (Ewova 6). AvaAuTiki
neplypadn Twv peBodwv mapepBoAng mou xpnoonotntnkav avadépetal oto Mapadotéo
2, XAPTEG lof3 TPAYLATIKO XPOVO napatiBevratl otnv lotooeAiba
http://www.meteo.gr/meteomornos/ KoL T Tapayopeva anoteAéopata

Xpnoluomnolnénkayv oTo UTIOAOYLOUO TOoOo TG Emidavelakng Amoppong Tng Askavng 600 Kot
¢ Bpoxontwong EAsU0epng Emudpaverag TapLeutrpa.

10
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Ewkova 5: OL O€0€lg TWV PETEWPOAOYLIKWY OTOOUWY TOU gykataoTAdnkav oto mAaiolo tou €pyou
(urhe onpeila) KoBWE Kol TWV YETOVIKWY otabuwv tou Slktiou tou EAA (kOkklva onpeia) mou
aflomoliOnkav ota mMAaiola tou £pyou.

Ewkova 6: Mapddelypa XwPLKAG AIELKOVIONG TNG aBpoloTikhg Bpoxontwaong (mm) pe T ool PELS TNG
Tomoypadilag (m) Omwe MPOKUTITEL AMO TOUG UETEWPOAOYLKOUC 0TABUOUG TTOU EYKATOOTAONKAV O0TO
TAQLOLO TOU £pYOU KOl TOU UTtApXovTog SIKTUoU Tou EAA.

H xpovooelpd tng Ppoxontwong kot Beppokpaciog mou xpnoluomnolnnke yla tnv nepiodo
HeAETNG Tou Napadotéou MapouaLAleTal OTLG TOPOKATW EKOVEC (Elkova 7 kat Ewkova 8).
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Ewova 7: Bpoydmtwon emni tou cuvolou tng YSpohoyikig Aekdvng Tapteutripa Mopvou (Hueprioto
BAua: 15/12/2011 -28/02/2013)

Ewkova 8: Osppokpacia tng Y&poAoyikric Aekdvng Tapteutripa Mopvou (Hueprioto BAiua:
15/12/2011-28/02/2013).

2.2.2 X10vt - XtovokdAvym ek@pacpévi o€ loodvvapo 'Yog Yetov (IYYX)

Ma Tov UmoAoyLlopO TG XtovokaAudng Kal avaywyr tng oe looduvapo YPog Yetou (mm)
gykatootddnkav dU0 autopatol otabuol HETPNONG TAXOUG CTPWHATOC XlovioU oTLG BEoELS
ABavaolog Aldkog kot MaupoAlBdpl-Bpuleg pe Suvatotnta OSekAAeMTING Kotaypodng
(Ewova 9 - Nivakag 2). Ma tv afomoinon twv dedopévwy xovokaluPne wg petapAintn
€l006ou oto YOpohoylkd Movtélo, avamtuxdnke OSladikacio ektipnong UYPoug Kat
avaywyng tou oe ooduvapo UPoug Uetol He HaBNnUaTiko HoviéAo To omoio Aappavel
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UTOYIN TNV TPAYHATIKA PETPNON TOU UYPOUG TOU OTPWUATOC XLOVIOU KOl TNV EKTIULOUMEVN
TIUKVOTNTA TOU OTPWHATOC Tou Xloviol. H avaAutiky meplypadr tng pebBodoloyiag
avaywyng xtovokahupng oe looduvapo YPog Yetou mapouctdletal oto MNapadotéo 2,
gvotnta MNE2.2.

Nivakag 2: MNeplypadikd oToLXela XLOVOUETPWY TIOU EYKATOOTABNKAV KATA TN SLAPKELA TOU €pyou
(http://www.meteo.gr/meteomornos/hydroStations.html).

A/A @¢on Huepopnvia Evapéng Aedopévwy
1 ABavaolog Alakog 14/12/2011
2 Mo poAlBdpl—Bpuleg 14/12/2011 *

*TTnv SLAPKELA TOU €PYOU O XLOVOUETPLKOG O0TaBUOG 0Tn B€on MaupoAlBdpt EKAATIN KoL AVTIKATOOTABNKE MO KAoUpyLo O
XounAdtepo uOpETPO SimAa OTOV HETEWPOAOYLIKO 0TaBU6 MaupoABapiou.

Ewkova 9: OL Béoelg Twv oTaBUWVY PETPNONG TIAXOUG OTPWLOTOG XLOVIOU TIOU €YKATOOTABNKAV 0TO

mAaiolo Tou £pyou.

2.3 Aedopéva Ztadunc - Metproceig [lediov

Jta mAaiola tou €pyou, eykataotadnkav 6Uo (2) otabunuetpa (avaAutikd ot mpodlaypadeg
Twv opyavwv otnv LotooeAida : http://penteli.meteo.gr/meteomornos/ hydroStations.html
kot oto mapadotéo M.E.1). H emloyn twv Bfcswv eykatdotaong €ylve Baocn twv
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npodlaypadwv Twv opyavwy, TNV gukoAia mpocoPacng oto onpeio eykaTtAOTOONG, TWV
HOPPOAOYIKWV  XOPAKTNPLOTIKWY TNG YA Tapteutnpa Mopvou kal tng popdoAoyiag tng
KOITNG TWV KEVIPIKWY KAASWVYV TwV TOTAHWV Twv Suo KUpLWV UToAskavwv tTng YA
Tapteutnpa Mopvou. MNpEmnel va onUelwBEel OTL oL LETPNOELS 0TABUNG avTikatomtpi{ouv tnv
TIOAUTIAOKOTNTA TWV SLadIKaoLWV PONG Tou AAUBAVOUV XWPA OTO GUVOAO TNG AEKAVNG
OVAVTN ToU onueiov pétpnong.

Bdaon tTwv mapandvw kpttnpilwv, emAExBnkav duo YEPUPEG OTOUG TTOTOHOUG KOKKIVOG Kot
Mopvog Kovtd oTic e€680UC Tou USPOKPITN TWV OVTIoTOLYWV AeKavwy. XTov motapo Mopvo
uUmnpxe NN eyKateotnuUévo otabunuetpo amod tnv EYAAM (SwaBéoua Sedopéva amod
12/12/2005 - mAnoiov tou xwplov Asukaditn). H Bon mou emhéxOnke va eykataotabei to
S6eUTeEPO OTAOUAUETPO OTNV UTTOAEKAVN Tou Mdpvou ival mAnciov Tou TopLeuTpa (KaTtdvtn
TOU NOn eykoteotnuévou otabunuetpou). O AOYOG TOU eyKATAOTAONKE Kal OeUTEPO
OTAOUNUETPO KOTA TO UAKOG TOu SloppolG Ttou motapol Mopvou eival Otl petafd twv
opyavWV Tapatnpeital onuavtiky HeToPoAn TNG Koitng Kol €viovn evamobeon ¢eptwv
UALKWV SnAadr) To pev mpwto BplokeTal otnv €060 TOU OPEWVOU TUAUATOC TNG UTIOAEKAVNG
Mopvog Kal to pev SeUtepo otnv €lcodo tou medlvol TUAUATOG TNG UTtoAekAavng Maopvog.
310 Tapdv Kelpevo, To MPOo-eyKOTECTNUEVO oTaBunpueTpo ed’ £€A¢ avadépetal wg Mopvog-
Opelvd Kal O EYKATECTNUEVOG KaTA Tn OSldpKkela tou €pyou Mopvoc-Medvd (Ewkdéva 10—
Mivakag 3).

Ewkova 10: O¢oelg otabunpuétpwy YSpoloykng Aekavng Tapeutripa Mopvou
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Nivakag 3: Neplypadikd otolxeia ZTabunUeTpwy

A/A @¢on Huepounvia Evapéng Kataypadng
Aedopévwv
1 KOkkLvog 15/12/2011
2 Mopvog — Opetvd 12/12/2005
(EYAARN)
3 Mopvoc- Nedvo 15/12/2011

Katd tn Stapkela TnG Asttoupyiag Twv opyavwy MpoékuPav onpavtikad pofAnpata.
JUYKEKPLUEVAL:

1. H xpovooelpd twv 6edopévwv tou otabpnuetpou Mopvog-Opevd mapouactalet
TIHEG AVw Twv 2.5 HETPpWV Kol LOIwWG o0t XPOVIKEG TEPLOSoUC Tou Bev €xouv
kataypadel onpavtikd yeyovota Bpoxng.

2. H xpovooelpd twv Sedopévwv Tou otabunuetpou Mopvog-Medivd mapouotdlel
onuavtikd mpoPAnuata petd tg 6 MeBpouvapiov 2012 pe otabun mepimou oto 1.5
METPO, EVW SEV UTAPXEL ATIOKPLOT TOU ONUOTOG OTABUNG O0TO yeyovog Bpoxng tng 16
Anpiiiou 2012.

3. OL Xpovooelpég Twv Sdedopévwy Twv otadunuétpwv Mdopvoc-Opetvd kat Mopvoc-
MNedvd mapouotalouv amOTOPEG MTWOELS TNG Tafswg Twv 50 cm ot mepiodo 1-3
XPOVIKWV Bnudtwy (10°-30°).

Ta mapanmdvw TMPoBARUATA TTAPOUCLACTNKAY TOC0 OTNV EMLTPOT TapakoAoubnong Tou
£pyou tn¢ EYAAM 600 Kal otnv £Talpla TIOU yKaTEOTNOE Ta Opyava. Eywvav evEPYeELEG yLa
™V avaAuon twv dsdopévwy Kot TNV aflomoinon tng mAnpodoplag mou eumepLEXETaL oTo
Sebopéva Tou €xouv Kataypodel.

H xpovooelpd Tou otaBuRUeTpou KOKKIVOG TTapouoLalel TiLo peaALOTIK €lkOva (6eSopévou
TOU OTL TO ONMO. avtamokpivetol oto yeyovota Bpoxng) kat pe Alyotepo B6puBo/oddaiua.
BéBala elval onuavtikd va Toviotel OTL n koitn otnv yédpupa Ttou Kokkivou eival
Stapopdpwpévn, evw oddaApa pumopel va undpxet ota dedopéva mou adopolv Ta dAAa Suo
onpeia omou n kotitn dev eival Stapoppwpévn-

Jtnv Ewkoéva 11 mapouoidlovtal ta dedopéva  otabung twv Tplwv otabuwv (Kokkivog,
Mopvog-Opevd, Mopvoc-Medivo) Katomy TOLOTIKOU €AEYXOU KAl OXETIKWV SlopBwoswv
Bdaon tng Beppokpaciog onwe meplypadetal otig mpodlaypadEg TOU CUYKEKPLUEVOU TUTIOU
opyavwv (http://www.meteo.gr/meteomornos/ hydroStations.htmil).
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Ewkova 11: Xpovooelpég otabung vepol otoug motapols KOkkvog kal Mopvog Kat h avtiotolyn
XPOVOOELPA BPOoXOMTWEoNG ard To otabuo tou Mopvou yia tnv epiodo 14/12/2011 -28/02/2013

TG elkoveg 12 & 13 mapouoialovral Ta BAOn Kol oL MOPOXEG UTIOAOYLOHMEVA ATIO TLC
OTABUEG TWV TPLWV OTOBUWVY Kal amd TNV SlactacloAdynon tng koltng otig B€oslg Twv
oTABUNUETPWV.

Ewova 12: Xpovooeipég BaBoug otoug motapolg Kokkvog kat Mopvog yia tnv mepiodo 15/12/2011
-28/02/2013
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Ewkdva 13: Xpovooelpég Mapoxng otoug motapols Kokkivog kat Mdpvog yla thv mepiodo 15/12/2011
-28/02/2013

2.3.1 YoAoylopuo¢ KaumuAwyv Etd0unc - Mapoxnc

2Tn SLApKeELA TOU £pyoU TIPAYUOTONOLBNKAV CUVOALKA 7 €TOKEPELS OTO SLACTNUA HETAED
2/12/2012 pe 02/03/2013 (MNivakag 4) pe O0TOXO TNV KATAPTION TWV XAPOAKTNPLOTIKWY
KOUTUAWY OTABUNG-TtapoxnG ota Tpia onueia omou kataypadetal n otabun (Kokkwog,
Mopvog-Opevd kal Mopvog-Medvo). It Béoelg mou €xouv eykataotabel ta oOpyava
HETPNONG OTABUNG TipayUaTOTOLRONKAY UETPACELG TOXUTNTOC Kol BAOoUC Twv MOTAUWY
KOTA HAKog tng koitng. Ta Ssdopéva autd xpnowlomololvial yla TV KOTAPTIoOR TNG
KOUMUANG  otaBbunc—moapoxn¢ (Rating Curve). H kaumuUAn otdabung-mopoxng eivat
XQPOKTNPLOTIKNA Yyla TO KAOe onuelo Kol EMITPEMEL TN UETATPOTH TNG XPOVOOELPAC TWV
Sebopévwy otabung os mapoxn.

Jta ypadnuata 1 €wg 3 Sivovtal ol LETPNOELG TNG TOXUTNTAS Kal BABoug amod TG Epyacies
niedlou ToU €ywvav oTLg avtioTolyeg emokéPelg oTic B€oelg Twv otabunuétpwyv KOkKwvog,
Mopvog-Opelvo, Mopvog-TNedvo.
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Mivakag 4: JUVOTITIKA XOPAKTNPLOTIKA TWV UETPHOEWV OTABUNG vepoU Kal TAPOXNG KATA TIC
ETUOKEPELG OTOUC ToTApoUE KOKKLVOG Kat Mapvog (Mopvog-Opelvo kat Mopvog-Nedivo)
Hpepopnvia 12/2/2012 | 7/4/2012 | 20/5/2012 | 27/6/2012 | 4/10/2012 | 12/1/2013 | 2/3/2013
N AN | 12:00 11:00 12:40 16:00 14:50 11:20 12:00
g Téhog ’ 13:15 11:30 13:05 16:10 15:00 11:50 12:30
Méoo Babog (cm) 9,85 8,80 6,65 3,16 5,35 4,33 8,42
8 | Napox (m*/s) 4,37 3,63 2,16 0,69 0,58 1,79 4,22
Z | Méwnon (em) 14,00 23,25 10,00 4,00 5,00 4,00 6,00
X ZTABUAHETPOU
é Méon Taxutnta (m/s) 2,23 2,12 1,65 1,02 0,54 1,25 1,51
2 -
BdBog oty (em) 13,00 11,00 9,00 4,00 13,00 5,00 8,00
O¢an Opyavou
Hpepopnvia 12/2/2012 | 7/4/2012 | 20/5/2012 | 27/6/2012 | 4/10/2012 | 12/1/2013 | 2/3/2013
» Apxny HH:MM 15:00 14:20 15:10 14:50 13:20 13:30 14:00
° Téhog ’ 15:30 15:00 15:25 15:10 13:40 13:50 14:30
Méco BdBog (cm) 38,61 44,50 22,07 13,00 9,24 36,47 47,13
Napoxh (m*/s) 6,69 6,06 2,95 1,11 0,45 4,48 8,07
o Métpnon
2 ) (cm) 62,91 75,80 43,00 26,00 35,00 43,00 43,00
E JToOUpETPOU
ud Méon Taxomta | (m/s) 0,97 0,90 0,65 0,55 0,29 0,59 1,04
W
] BaBog otnv
£ X | (cm) 80,00 79,00 56,00 42,00 30,00 80,00 82,00
O¢an Opyavou
@]
=
Hpepopnvia 12/2/2012 | 7/4/2012 | 20/5/2012 | 27/6/2012 | 4/10/2012 | 12/1/2013 | 2/3/2013
N Ao | 14:05 12:50 14:05 14:00 13:50 12:20 13:00
° Télog ’ 14:30 13:30 14:45 14:30 14:20 13:00 13:50
Méco Bdog (cm) 15,88 18,16 13,43 6,44 6,33 15,03 18,07
<23 Napoxh (m*/s) 7,72 7,43 4,01 1,13 0,73 5,33 8,53
w | Meronon (cm) 148,00 182,20 56,00 43,00 26,00 - 64,00
SToOurpeTpou
9 Méon Taxutnta (m/s) 0,92 0,82 0,61 0,34 0,22 0,37 0,43
W
S
a | BdGocomy (cm) 41,00 40,00 30,00 25,00 16,00 12,00 8,00
(o) ©¢on Opydvou
=
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fpadnua 1: Npadruata taxutntwy - BaBoug otn B€on KOKKLvog
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fpadnua 2: Npadruata taxutnTwy - Baboug otn B£on Mopvog-Opelvo

20



fpadnpa 3: Npadnuata taxutnTwy - Badboug otn B€on Mopvog-Medvo

AT TIC LETPNOELG TAXUTNTAG TTOU Ttapouactalovial ota ypadnoTo EKTIUNONKAV OL TTOPOXES
mou mapatiBevrtal otov MNivaka 4. Ita ypadnuata 4, 5, 6 pnopet avriotolya va napatnpnBel
OTL To PBAaBo¢ vepoU TOU HETPNONKE TIC OCUYKEKPLUEVEC NUEPOMNVIEG TOU Eylvav ol
erokéPelg oto nedio yo tov KOkkvo motapd kupaivetol peta€l 3 kat 10 cm Kot n mopoxn
HETOEY 0.6 Kol 4.4 m*/sec. AvtioTtolxa To BABo¢ Tou vepol oTov motapd Mdpvo otn Béon
Mopvog-Opelvd kKupaivetal petaty 9 — 48 cm, evw otn Béon Mopvog-Nedivo petaty 6-18
cm Kol oL avtioTowee mapoxée omd 0.5-8 m*/sec kat 0.7 — 9 m*/sec avtiotoa. Ta
Sebopéva apoxwy XpNoLLomoLenkay yla TNV KATApTLon TNS KAUMUANG otabung vepou —
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QTIIOPPONG OTO GCUYKEKPLUEVA CNUELD TWV MOTAPWVY. Ta anoteAéopata Twv oxEcswv Slvovtatl
oto Mpadnua 7.
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fpadnua 4:Tax\TnTa TwV MOTAWY KOKKLVoU Kot Mdpvou Katd Tig emlokéPeLg otig B€oelg KOKKLVOG,
Mopvoc-Opelvod, Mopvog-TNMedivo
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rpadnua 5: Méoo Babog twv motapwv Kokkivou kat Mopvou Katd Tig eMLOKEPELS oTLG OETELG
Kokkwvog, Mopvog-Opelvo, Mopvog-Nedvo
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padnua 6: Noapoxn Twv motapwv KOkKivou kat Mopvou Katd T emokEPELS oTLc B€aelg KOKKLVOG,
Mopvoc-Opelvod, Mopvoc-Medivo
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Rating curves
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Fpadnpa 7: Ixéoelg Babog vepol — mapoxnG Twv motapwy KOKKvou kat Mopvou KaTd TLG EMLOKEPELG
otic Béoelg Kdkkivog, Mdpvog-Opewvd, Mbpvoc-TNMedivo (Rating Curves).

OL KapmUAEg oTtaBUNG — MAPOXNC Yl TO KABs onueio mMoU PETpATAL N oTABUn £Xouv TNV
TOPOKATW Hopdn:

Q= a - (Stage + 8)" (3)

omou a Kat B eival mapapetpol, Stage eival to Babog Tou vepou (cm) kat Q (Discharge) eival
n mapoxri (m?/sec). Ot mapduetpol @, 8 Kat y Ba TPEMeL va eKTUNBOUV HéoA amod TV
BeAtiotonoinon tng e€lowong TG KAumuAng otabung - mapoxnc. Oco neplocdTEpPO CNUELD
UTIAPXOUV YloL TOV UTIOAOYLOPO TNG OXEONG, TOOO MIKPOTEpO Ba eival To opdiua otn
Sladlkaoia HETATPOTIAG TNG oTABUNG og mapoxn. O MepLopLlopog B> - Stage emuParAetal yla
TIC TAPAUETPOUC aELoAOYNONG TNG KOUTUANG. QOTO0O elval GNUAVTLIKO Vo emonuavOei otL
ETUNPOCOETEG UETPHOELG TNG TIAPOXNG TWV TOTAUWY €lval avaykaileg, Kuplwg LETPAOELG OE
peYGAQ 1 KoL akpaio yeyovota amnopponc. BEBata Ba mpémet va onuelwBbel OTL ammd TEXVLKAG
omoPewe UETPNOEIC Ot akpaio yeyovota amoppong eivat moAy SUokolo kol (owg
£TKivSUVOo va Tipaypatornotnfouv.
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Ke@alawo 3: Meprypagn BiAo0NknG YSporoyik@wv MovTEéAmV -
Amotedéopata E@appoyng

MNa tov umoloylopd tn¢ Emudaveiakng Amoppong onwg mopouclaletal otnv efiowon
Y&atikou loofuyiov Tapieutipa Mopvou Snuloupynbnke pia BiBAoBnkn YSpoloyikwy
Movtédwv mou mepllapBdavel 3 nUIKatovepnuéva povtéda  Bpoxnc-amoppong. Ta
nuikatavepnuéva Yoépohoylka Movtéda (opolwpa Ppoxng - amoppong) Bacilovtal otn
pEBoSo SCS-CN  (Soil Conservation Service Curve Number) ylwa tov UTIOAOYLOHO TOU
povadtiaiou udpoypadnruaroc (Unit Hydrograph) to onoio wg debopéva etoddou SExetal tn
OUVOALKN) OUVELODOPA TWV ATHOOPALPKWY KOTAKPNUVIOUATWY (Bpoxomtwon + looduvauo
XwovokaAupng) kat umoloyilel tnv emnupavelakr amoppony o€ nuepnolo Brua. Ot
udpoloyikég mapapetpol C kat CN, Kat 0 XpOVog GUYKEVTPWONC £XOUV UTIOAOYLOTEL yila KOs
povada Tou HOVTEAOU Kal gival KPLOLWWEG yla ToV UTIOAOYLOUO TNG ETLPAVELAKING QMOPPONG
Omw¢ rapouctdletal ota Mapaptipota B kal I.

fpadnua 8: EKTLLWUEVN Atoppor otnV UTIOAEKAVN Tou Mopvou pe xprion Twv SLadopeTkwy Sopwv
ard v BiBALoBrKkn Y&poloywkwv Movtéhwv (SCS-CN, -SAHU kat Mirsha-Singh) ywa tv mepiodo
14/12/2011 -30/12/2012 (avtutapatiBetal n avtiotowxn Bpoxomtwaon).

H BiBAlobnkn Y8poloyikwv Movtéhwv avamtuxbnke pe xprnon NG YAWwooag
TipoypOpaTIopoU Matlab 2010. MNa tnv mepiodo PEAETNG TA ATIOTEAECUATA TWV HLOVIEAWV
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napouotalovtal ota lpadrnuota 8 kat 9. Na onuewwBei ot ypnowomnolovvral Tpeic
SlopopeTIKEC SOMEG TIOAUTTAOKOTNTAG KOl OUykpivovtol HetafU Toug. AUTEC eival n
napadootakn SCS-CN puébodocg, n armhovoteupévn SAHU puéBodog kat téhog to Mirsha-Singh
povtého (Mapaptnua B).

70 70

60 60
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< 50 50 T
£ £
= 40 40 €
2 5
E 30 30 &
& 20 I |' 20 2
g <

. | | L | A L) .

Fpadnua 9: TuvoAwkn Anoppor (Qura) KAl avtiotolxn Bpoxdmtwon yia tnv nepiodo 15/12/2011 -
28/02/2013
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Ke@alawo 4: Meprypagn Y8atikov Ieoluylov Tapisvtypa
Mopvov - AttoteAéopata E@appoyr)g

Ma tnv npocopoiwon tou Ydatikol looluylou tapteutnpa Aappfdavovtal urtogn ol BaoLKEG
OUVLOTWOEG (USPOANOYLKEG ELOPOEC, XPNOELG VEPOU Kol OMWAELEG). H yevikr padnuotikn
€kdpaon tou Looluylou divetal anod tnv eficwon (1):

Ewopoég - Exkpoég = MetafoAr AmoBépatog (1)
H e€lowon (1) avayetat yia tnv Y&poloyikn Aekdvn tou Mopvou otny eficwon (2):

Bpoyomtwon EAe0epn¢ Em@avelag Tapevt)pa + Em@aveiakn Amoppon
+ Ewopor) EUnvovu — ZuvoAikég ATWAELEG
— EZatpion EAe00gpnc Eipaverag Tapevtipa
— Expoég mpog ABnva = MetafoAn AmoOépatog (2)

H Emudavelakr Amoppor) ekTidatal o nuepnoto PAna amd tn BLBAoOAkn YSpoAoyikwv
MoVTEAWV OTWG MOPOUCLACTNKE TEPIANTTIKA oto KeddAalo 3 (kat mapatiBetal avaAuTikd
oto MNapdptnua B).

Ewkova 14: AntoteAéopata and tnv Edappoyn tng BiBAoOnkng YSpoloyikwv MoviéAwv o€ nuepnoLo
BAua yla tnv mepiodo 15/12/2011 -28/02/2013. And mavw Tpog ta KAtw: Evepyog Bpoxn (Excess
rainfall), Mpayuatikr E€atuiocobiamvor (actual evapotranspiration), Yuvteheotic Amoppong (CN),
AmnoBnkeutikn Edadikn Ikavotnta (S).
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Ta 6ebopéva Elopory EUnvou kat Ekpoég mpog ABrva mapéxovtal amo tnv EYAAM, n
E€atuion EAeUBepng Emuddvelag TapleuTpa  EKTIUATAL OO  TIC UETPNOELS TOU
METEWPOAOYIKOU oTaBUOU Tou €Xel eykataotabel oto dpayua. Ol Ynoyeleg Aladuyeg yla
ToV Tapleutnpa eivalt Suokolo va ektiunBolv kal umoloyilovtal pall pe TIC GUVOALKEG
KatelobUOELG TNG AEKAVNG.

Ewkova 15: Napatnpolevn amoppon (YKpL ypauun) o avimapdbeon Ue EKTLLWUEVEG OTTOPPOEG ATIO
TI¢ Stadopetikeég Sopég TN BiBALoOnkNng YSpoloyikwv MovtéAwv og nueprolo Braua yla tnv nepiodo
15/12/2011 -28/02/2013y1a tnv umtoAekdvn tou Mdpvou (otabpdc Mopvog -Opewvo).

OL ekoveg 15 kal 16 mopoucldlouv TIC XPOVOOELPEG TNG EMLPAVELAKNG OMOPPONG OF
oUYKPLON LE TNV UETPOULEVN YlA TNV UTIOAEKAVN Tou Mopvog — Opewvod (Ewkova 15) kat
Kokkivou (Elkova 16) ywa ta 3 ubSpoloyikad povtéda. Na emonuavOel ot AavBaouéveg
HUETPOUUEVEG TLUEC OTN XPOVOOELPA (YKPL XpwHa) gival epdaveic kupiwg otnv Elkova 15.

H ewova 17 Slvel T XPOVIKN KOTAVOUN TWV USPOAOYIKWY TIOPOUETPWY ELTE EKTILWUEVWY
amod to udpoAoyikd povtERo elte amd ta dedopéva tng EYAAN, Ta omola xpnollomnoltouvral
OTO MOVTEAO USaTIKOU Looluyiou GTOV TAULEUTAPO.
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Ewkova 16: Napatnpolevn amoppon (YKpL ypapun) o€ aviumapdbeon e EKTLLWILEVEG OTTOPPOEG ATIO
T StadopeTikég Sopég TnG BIBALoONKNG Yopoloyikwv MovtéAwy o nueproo BrAua yia to €tog 2012
yla TV uTtoAekavn tou Kokkivou.

Ewkova 17: XpovooelpéG USPOAOYLKWY TIOPOUETPWY TIOU XPNOLUOTIOLOUVTOL YLa TNV €KTLLNCN TOU
Looluyiou vepol OTOV TOULEUTHPA.
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Ewoéva 18: Suvohiki Mnviaia extipmpevn omoppor (hm’) amd ™ BBAOBAKN YSpoloyikwv
Movtéhwv (KOKKVN ypappr) oe avtutapdBeon pe Tic Armoppoéc Askdvne (hm?) and mapexopeva
S6ebopéva tng EYAAN (mpacivn ypoppn) yla to 2012.

Ewova 19: Ektipwpevn Metafoln AnoBépatog Taulevtnpa Mopvou: MmAe ypapun, €Ktipnon
TMapapéTpwy Ydatikol looluyiov Tapteutripa Mdpvou e xprion mapexwuévwy dedopévwv EYAAN —
Mpdactvo xpwua, Pe ektipnon mapapétpwy Ydatikol Igoluyiou péow YSpohoyikng BiBALoBAKNG.
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Hm

Agdopéva
/v

lav
Dep
Map
Amp
Mai
louv
louA
Avy
2en
Okt
Noe

Aek

Ao ta mapanavw umoloyiotnke yia to 2012 1o Mnviaio Ydatikd looluylo Tapleuthpa

Mopvou Kal mapouolaletal otnv elkova Elkoval8 kat oto Mivaka 5.

TéAog, 0g oUVOUAOUO TWV ATOTEAECUATWY TwV YSpoAoylkwv MovtéAwv Kal Twv SeSopévwy

™¢ EYAAN unoAoyiotnke n Mnviaia MetafoAn tou AnoBépatoc Tapteutipa Mopvou yla To

£10¢ 2012 koL napouotaletal otnv Etkova 19.

Nivakag 5: Mnviaio YSatiko looluylo Tapeutipa Mopvou yia to 2012

BPOXONTQZH
Zuvolo
AekAvng

MeTproeLg

2.01
3.56
0.8
1.99
2.01
0.12
0.35
0.86
2.09
13
1.77

4.88

NAPOXH

Movtélo

22.24

45.98

8.12

9.00

9.48

7.73

7.98

7.98

12.22

7.98

10.33

30.80

EIZPOH
Ano
EYHNO

EYAAN

33.78

51.32

32.49

49.77

11.23

19.87

7.95

61.6

2YNOAIKEZ
ANQAEIEZ

Movtélo

0.69

1.09

1.37

1.30

1.29

1.22

1.26

1.27

1.26

1.30

1.27

1.30

YNOTEIEZ
AIADYTEZ

EYAAN

0.87

0.91

1.04

11

1.08

1.04

0.98

0.92

0.89

0.88

0.9

EZAT/
AIATNINOH

Movtélo

0.48
0.46
0.78
1.21
0.98
1.44
0.40
0.86
1.03
0.76
0.66

0.39

YAPOAHWIA

npPoz

YAPATQrEIO

MOPNOY

EYAAN

33.36

31.42

32.01

35.84

42.09

44.13

43.32

44.78

41.38

40.12

30.65

343

EKTIMQMENH
METABOAH
ANOGEMATOZ

E§icwon (2)

23,5
67,89
7,25
22,41
-32,87
-38,94
-36,65
-38,07
-18,13
-13,03
-12,53

61,29

Mpémel va onUelwBel OTL N eKTILWUEVN HETABOAN TOU amoBEépatog Omwe £XEL UTIOAOYLOTEL

ME TN XPNon USPOAOYIKWY LOVTEAWY SladEpel amd TNV eKTiUNon TG mou Sivetal and ta

6ebopéva tng EYAAN. Onwcg avadépetal otnv efiowon tou Ybdatwkou looluyiou TOU

Toptleutnpa Tou MOpVoU OTLC GUVOALKEG amMwAELEG oupnepAapBavovtal n kateioduon Tou

OUVOAOU TNC AEKAVNG TOU TOHLEUTNPA KABWE KoL OL UTIOYELEG SLOPUYEG aTtO TOV TAULEUTHPA.

30



Ke@alawo 5: [Ipoyvwon akpaiwv emelcodinv Bpoxic

Ma tnv mpoyvwon akpaiwv emnelcodiwv Bpoxne ebapudlovial ta dedopéva ekTipnong
Bpoxomtwong mou TopEXOVTOL KOBNUEPWVA OO TA EMIXELPNOLAKA UOVIEAQ TIPOYVWONG
KapoU tou EBvikou Aotepookomeiou ABnvwv (EAA), tou Xapokomelou Mavemiotnuiou
ABnvwv (XMNA) kat tou cuctripatog POSEIDON armnod to EAANVIKO Kévipo OaAdoowwv Epeuvwv
(EAKEOGE). Xto Mapaptnua A yilvetal €KTEVAG MepLlypadn TwV aplOUNTIKWY HOVIEAWY TIOU
Xpnollomolouvtal otnv edpappoyrn Kabwg Kol TN ETIXELPNOCLAKNAG TOUG Asltoupyiag. Me
BAon TG eKTUACELG TWV TPLWV TIPOYVWOTLKWV CUCTNUATWY TOpEXETAL £l8omoinon yla
mlavotnta oXUpwWV PPOXOMTWOEWY TA OOl UMOPOoUV Vol TIPOKOAECOUV TIANUUUPLKA
eneloddla otn Aekdvn tou Mopvou.

Ewkova 20: METEWYPOUILA TWV TIPOYVWOTIKWY CUCTNUATWY Tou XMA (KOKKLVN ypauun), tou EAA
(mpaoivn ypappun) kot tou EAKEOE (umAe ypoppn) yia tn 6éon Opayua Mopvou.
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H ouykekpwévn OSladikaoio mepllapBavel tnv  petemefepyacia Twv TPWTOYEVWY
TIPOYVWOTIKWY SESOUEVWV HETA TO TEPOG TWV OAOKANPWOEWV HE OKOMO TNV ££Opuln
TIPOYVWOTLKWV XPOVOCELPWV yia Tn B€on Opdypa Mdpvou (Fewyp. MAdTog: 38.50°, Mewyp.
Mrkog: 22.15°). Ot xpovooelpég adopolv tnv ottyptaio Beppokpacia (°C) kat vypacia (%)
ota 2 pétpa, tnv StevBuvon (°) kat taxUtnta avépou (m s?) ota 10 pétpa, TNV
atpoodatpkny mieon (hPa) otnv péon otdbun Bdhaccag Kal Thv abpoloTtikn Bpoxomtwon
(mm) 3-wpou mapéyxovral uno popdn dedopévwy tumou ASCII (Mapaptnua E) kabBwg kal o
Slaypappota  xpovou-éviaong (Ewkova 20). Itnv  loTooEAiSa TOU TPOYPAUMATOC
(http://www.meteo.gr/meteomornos/forecasts.html)  mapéxovtat ta  Slaypappata

EKTIUNONG TWV TTAPATMAVW TIAPAUETPWY YLO TIPOYVWOTLKO opilovta 72 wpwv (3 nueEpWV) UE
nuepnola avavéworn. H mbavotnta L.oxupwyv BPOXOMTWOEWVY OTNV TIEPLOXI TIPOKUTITEL OO
TNV EKTUNON TWV TPLWV TPOYVWOTIKWY OCUCTNUATWY Ttocol 24wpng 0BpOoLoTIKAG
Bpoxomtwong mou umepPaivel Ta 25 mm. Itnv mepintwon mou éva oo Ta 3 CUCTAUOTO
EKTLUA 24wpn aBpoloTikn BpoxomTwon mMavw amd 25 mm TOTe N MpokUTTouca Tbavotnta
eKSNAWONC LOXUPWV BPOXOTTWOEWVY otV Teployn eivat 33.33% evw otnv MEPIMTWON MOU
600 amno ta 3 cuotHpato eKToUV 24wpn abpoLoTikr) PPoxomTweon Mavw ord 25 mm Tote n
nmpokuntouca miBavotnta AapPavel TR 66.67%. OL €L60TOLNOEL TIAPEXOVTIAL ATIO TNV
LotooeAida http://www.meteo.gr/meteomornos/.
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Ke@alawo 6: Tuvoyin) - ZUUTEPACUATA CYETIKA ILE TO YOATIKO
IooCOylo Tapevtiipa Mopvov

Me tn xpnon tng BiBAoOAkng YdpoAoylkwv MOVIEAWV EKTUNONKOV OL USPOAOYIKEG
METABANTEG TOU CUOTHATOG KOl EKTIURONKE To YSaTKo looluylo Tapteutrpa Mopvou Omwg
nieplypadetal and v efiowon (2) ywa tnv mepiodo 01/2012 fwg 12/2012 (edegnc
avadepetal wg Mepiodog MeAétng Ydatwkou looluyiou, MMYI). Ta amoteAéouata
napatiBevral padl pe ta dedopéva ou S68nkav amd tnv EYAAMN pe otdxo tn Siepelivnon
onpavtikwv dtadopwv KaBwE Kol Tov mPocSLlopLopo TWV ATWAELWY TOU TAMLEUTAPA TTOU Kol
oTLC SUO TIEPLITTWOELG EKTIUATOL.

Onwc MPoKUTITEL OO T PNVLaio AMOTEAECUATO N CUVOALKN ATUOCPALPLKI) KOTOKPAHUVLON
otn Aekavng ywa tv MMYI unoloyiotnke oe 21.74 hm?® kot n GUVOAWKH EemipaVELOKR
anoppor; urohoyiotnke oe 179.84 hm?® pe péytotn T 1o MePpoudplo Tou 2012 (45.98
hm®) kot pikpdtepn tov loUvio tou 2012 (7.73 hm?). Avtiotoa n e€dtpion omd Tov
TApLEVTAPA TV 8ta tepiodo ATav 26.49 hm® pe péylotn T tov loUvio Ttou 2012 (1.08
hm?) ko ehdyiotn lavoudpto tou 2012 (0.87 hm?).

Jtnv Ewkdéva 18 (Ked. 4) mapoucldotnke SLAypapUATIKA N CUYKPLON TNG EKTULWUEVNG
anoppon (hm?) and tn PBALOAKN YSpohoyikwv Movtéhwy (Amop.Ae-YSpoMovtéha) ot
avtutapdBeon pe T Amoppoéc Askavne (hm®) and mopexdpeva SeSopéva tng EYAAN
(Amop.Ae-EYAAN). Mapatnpolue OTL umdpxel Sdladopd otnv ektipnon Hetaty twv Suo
anoppowv (Amop.Ae-YépoMovtéla kal Anop.Ae-EYAAM). Auto evbexouévwe odeiletal otn
Soun TWV HOVTEAWV KOl OTOV NUIKOTOVEUNUEVO XOAPOKTAPO OTNV TPOCEYYLON TNG
Sladikaoiag Snuloupyiag emidpavelaKAC Amoppong ota HOVTEAX TTOU XPNOLUOTIOLOUVTAL OTN
BiBAL0BNKN YSpohoykwv Movtéhwy. Emiong, katd toug KoAokalplvoUG UNVeG n Baoikn
ormoppon sival UTtoAoyLoPEVN Ao TIG LETPAOELC eSOV yLa TNV eKTiUNON TS BaoLkng ponc.
H peydAn Swodopd koatd tov pAva Mdptio odeiletal oto povtélo umoAoylopol Tou
TooooToU amoppong amd tn Slepyacio cuvelodopdg oTnv amoppon amod tnv THén tou
XLOVLOU 0TO OUVOAO TNG AeKAVNG KL XWPLKNAG KATOVOUNG TWV UETEWPOAOYIKWVY TTAPOUETPWY
(kuplwg TNG Beppokpaoiag) Aappavovrag umoPy OtL ot TIHEG aAAGI{oUV WG CUVAPTNGCN TOU
U OUETPOU. ITO ONUELO AUTO MPETIEL VAL TOVLOTEL OTL TAPOTL yKATAOTAONKAV U0 QUTOHATOL
otaBuol PETpNONG TAXOUC OTPWUATOC Xloviol OTo MAAICLo Tou €pyou Kal avamtuxonke
Sladikaota ektipnong UPoOUG KoL Avaywyng Tou o LooSUVOHO UYPouc UETOU PE HaBNUATLKO
MoVTEAO TO omoio Aappavel umdyn TNV MPAYUATIK METPNON Tou UYPOUG TOU OTPWHATOG
XLoVIoU Kol TNV EKTLULOUHEVN TIUKVOTNTO TOU CTPWHOTOC TOU XLoVIoU, EVIOUTOLG N eKTipunon
NG oUVELOPOPACG OTNV ATIOPPOI| Ao TNV THEN TOU XLOVIOU eVEXEL LeyAAn afefalotnta.

TéAog, otnv Ewkova 19 6mou mapouolaleTal N eKTILWHEVN UETABOAN TOU AMOB£UATOG TOU
Topleutnpa Mopvou, mapatnpeital Sladopd Ot ONMOTEAECHATA ATMO TNV EUTIELPLKNA
(6edopéva EYAAN) kat umoloylotiky (6edopéva HOVTEAOU) eKTIUNON Yla TNV aVOLELATIKN
neplodo, kuplwg Ttov pAva Maptio. Autd odeldetal OTN CNUAVIIKA  HN-YPOAUULKN
cupmnepldopd Adyw TG TNENG TOU XLovioU Omwe avadEpBnke mponyouEVWE (mapolo mou
napatnpouvtal Uikpd OPn  Bpoxng to pAva Mdaptio, €xel dnuoupynBel onpavtiki
amoppon).
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Juvoyilovtag, o UTIOAOYLOMOG Tou Looluylou TIOU TMOPOUCLALETOL OTO TOPOV KELUEVO
OTTOTUTIWVEL TLG ONUOVTLIKEG METABOAEC TOOO TWV ELOPOWV OCO KOL TLG CUVOALKEG OTMWAELEG
TOU cuoTNUAToG. O 0POC CUVOAIKEG AMWAELEG CUUTEPIAQUPBAVEL TNV KaTeloduon MOCOCTOU
™G PPOXOMTWONG KAl TOU XLoviol ato oUVOAO TG AekAvng aAld Kal TIC artwAeleg / uTtOYELEG
SlapuyEC TOU TAULEUTNPA TIOU SEV PIMOpPOUV OUWC Vo LETPNBOUV — OMOTE eKTLUWVTAL To
YEYOVOC OTL Ta USPOAOYIKA HOVTEAA TIoU xpnoldomowibnkav amé tn  BiBAloBrkn
Y&pohoyikwv Movtédwv Babpovopndnkav emopkwe cUUPwWVa e TIC UTTAPXOUTEG LETPHOELG
NG oTAbuUNG TO00 TWV MOTOULWY AAAA KOl TNG OTABUNG TOU TOULEUTNPA, EMLTPEMEL TNV
KoTavonon tng Aswtoupyiag tng uSPoAoYLKNG AEKAVNG KOL TNV €KTIUNON TWV CUVOALKWVY
onMwAswWwV. To cUotnuo Aekdvn — TAULELTAPAG TTOU UeAeTnONnke eival éva olvBeto, un-
YPOUULKO cuotnpa. Map’ 6Aa ta BEpata mou nepldoploay ThV aVAAUGoN Kal ta pofAnuata
TIOU TPoEKUYPaV - KOl TAPOoUcLA{OVTOL GUVOAIKA OTOV TIOPOKATW TlvaKa - TO TEALKO
OTTOTEAECHA ETUTPETIEL TNV EKTIUNON TWV CUVOALKWY QTTWAELWV.

OL ouvolikég amwAeleg (kateioduon Kat UTOyeleg StapuyEg) yla tnv meplodo avaluong
(lav. €wg Aek. 2012) avépxovtalL oto 8% Twv El0powWV TNG Askavng (xwpic va
cupnephappavetol n gwopon and tov Eunvo). Ev kotakAeidt, o Mivakag 6 cuvoilel ta
TPOBAAUATA TIOU QVTIUETWITIOTNKAV KOL TI OVTIOTOLXEG EVEPYELEG TIOU £yVaV ylo TNV
EKTINON TwV USPOAOYIKWY TIAPAUETPWY OTNV Tteployxn HeAEtng. Emiong mapouoialovral
npotacslg mou Ba avaBabuicouv tnv olokAnpwpévn Siaxeiplton kat mpoPAsedn tou
vdatikol Suvapkol otn Teployr tou Mopvou.
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Mivakag 6: MpoBAfpata - Evépyeleg — NMPoTAoELg

Mpoocopoiwon Agkavng

YAwooa
npoypappatiopol Matlab

A/A NMeplopiouoi Evépyeiec - ZxO0Ala Mpotaoceig
& MpoBAnuara
EMELLIJU ovoTnHatikng 2Ta mAaloLla Tou €pyou — Alatrpnon Twv opyavwyv
KoL 0ELOTILOTNG q , )
, gyKoTOOTABNKAV: — TomoB&tnon 2 emumAéov
TSR G oL — 4 petewpoloytkol otad ETPWV OTLG YEDUPEG TOU
1 0€LoAOYNONG LETPHOEWV " , ) HARETP Sy p i
, otabuol, Kokkvou kat tou Asukaditn
uSpoAoyLKWV KOt : )
, — 2 otabunuetpa, — TomoBétnon 2 webcams yla
udpoyewAoyLKwv 5 ; AoUB ,
e — 2 xlovoueTpa TapakoAoUBnaon TNG oG
XWpPOoXPOVIKOG
UTIOAOYLOMOG Alatipnon tng dtepyaciag CUAAOYNG
2 xtovokaAuding MaBnpatikd Movtélo kat dnuoupylog Sedopévwy
ekdpaoUEVNG OF Xtoviov
TOoOTNTA VEPOU
— JuvéXLon TwV eMLOKEPEWV yLa TNV
— Kataption KaumuAwv OAOKANPWON TWV KOUTTUAWV
YroAoyLopog Mapoxng 2TaOung vepou — 2TABUNG — MOPOXNAG.
OTOUG TIOTApOUG KOKKLVO Mapoxng — AlevB£tnon tng koltng oto
3 kat Mopvo — 'EAeyxog otnv motdtnTta Aeukaditn (Mopvog-medvo n
MH — AIAMOPOQOMENEZ Twv dedopévwv OPELVO).
KOITEZ otabung - evtomilopdg  — EmiBAedn yia ubavi allayr otig
obaApdTwy UTIAPXOUOEG EKTLUWLEVEG
KOUTTUAEG
— EmavoAapfavopevn
Babuovounon twv uSpoAoyLkwy
Anpoupyia BBAOBAKNC uo’vrs:)\wv KaOe 4 — 6 MNVEG.
. . —  E&EAEN tng BBALOONRKNG
Y&poloyikn Ypohoykwy MovteAwy Y&poloykwv MovtéAwv yLa Tov
4 (nueprioto Bripa) og poRoy Y

UTIOAOYLOWO HETAEL AANWV:

0. TNC eMiSpaoNng TNG KATAVOUNAG
™N¢ BpoxXOMTWONG Kol TOU XLovioU
oTNV AOKPLON TG AEKAVNG

B. TV AMWAELWY TOU TAWLEUTH PO
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Mapaptnua A: Avadvtika Etoyyeia YroAekavov Tapievtypa
Mopvov

Nivakag 7: Puowkd Xapakinplotikd YroAekavwv

OQBJECTID Area (km~2) Mean gradient River length {(m)

1 10.5 0.31 20

2 16.7 0.31 4630
3 6.0 o.32 2520
4 16.7 032 3090
5 9.9 048 2310
5] 7.3 0.47 870
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Mapaptnua B: MeBodoAoyia YS8poAoyikwv MovtéAwv

METHODOLOGY

Rainfall-runoff modelling using synthetic hydrographs according to the SCS-CN method (US SCS, 1972)
will be conducted. Our aim is to use SCS-CN in a GIS environment to provide insights on the spatial
variability of the hydrological response. The method will be applied in each subunit and hydrographs
at the subunit outlet will be routed (channel routing) to the (sub) catchment outlet. SCS-CN has the
potential to simulate hydrographs from empirical equations (and hence no calibration is required)
relating parameters for time of concentration, time lag, abstractions, runoff coefficient, and curve
number, which further depend on surface slope, soil and land use. Prior to simulation, the method
requires estimation of two parameters that characterize the soil permeability and land use: the runoff
coefficient and curve number. Ponce and Hawkins (1996) stated the advantages of the SCS-CN
method: i) its simplicity, ii) its predictability, iii) its stability, iv) its reliance on only one parameter, and
v) its responsiveness to major runoff-producing watershed properties (soil type, land use, surface
condition, and antecedent conditions). In addition, the perceived disadvantages are: i) its marked
sensitivity to CN, ii) the absence of clear guidance on how to vary antecedent conditions, iii) the
method’s varying accuracy for different biomes, iv) the absence of explicit provision for spatial sale
effects, and v) the fixing of the initial abstraction at 0.2, pre-empting a regionalization based on
geologic and climatic setting. Figure 3 presents the flowchart of the rainfall-runoff methodology that
will be followed.
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Figure 3. The flowchart of the rainfall-runoff methodology.
Determining runoff coefficient (C)

The runoff coefficient (C) is estimated for each subunit and is that part of the rainwater which
becomes surface runoff. C ranges between 0 (no rainfall becomes surface runoff) and 1 (all rainfall
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becomes surface runoff) and depends on the type of terrain, and its slope, which can be derived from
the DEMs. The values from Table 2 will be used as a database for the estimation of C.

Table 2. Runoff coefficients of different types of terrain.

Terrain type Runoff coefficient
Gradient < 0.05| Gradient > 0.05
(flat terrain) | [steep terrain)

Forest and pastures 0.4 0.6
Cultivated land 0.6 0.8
Residential areas and light industry 0.7 0.8
Dense construction and heavy industry 1 1

Determination of Curve Number (CN)

The curve number (CN) is used to determine how much rainfall infiltrates into soil or aquifer and how
rainfall becomes surface runoff. Curve numbers depend on land-use, soil characteristics and
antecedent moisture conditions. CN values vary from 0 to 100; a high CN means high runoff and low
infiltration (usually observed in urban areas), whereas a low CN means low runoff and high infiltration
(dry soil). Information from land use and hydrologic soil group are needed to estimate CNs. CN values
depend also on antecedent soil moisture conditions (AMC), that can be dry conditions (AMC 1),
normal (AMC Il) or wet (AMC IIl); AMC is the index, which yield different runoff conditions if the same
rainfall condition (It considers five days earlier cumulative rainfall conditions according to Table 3).
Table 4 presents the database for the estimation of CN.

Table 3. Antecedent soil Moisture Conditions (AMC) conditions.

AMC Class AMC {mm) Condition

AMCI <35 Dry soil but not the wilting point

AMC I 35-52.5 Average condition

AMC I »52.5  Saturated soil; heavy rainfall of lighter rain

The hydrological soil groups refer to the infiltration potential of the soil after prolonged wetting and
are presented below:

Group A soils: High infiltration (low runoff). Sand, loamy sand or sandy loam. Infiltration rate > 7.62
mm/hr when wet.

Group B soils: Moderate infiltration (moderate runoff). Silt loam or loam. Infiltration rate between
3.81 and 7.62 mm/hr when wet.

Group C soils: Low infiltration (moderate to high runoff). Sandy clay loam. Infiltration rate between
1.27 and 3.81 mm/hr when wet.

Group D soils: Very low infiltration (high runoff). Clay loam, silty clay loam, sandy clay, silty clay, or
clay. Infiltration rate between 0 and 1.27 mm/hr when wet.

To automate the estimation of CN values, the ArcCN-Runoff software (Zhan and Huang, 2004) will be
used. According to the ArcCN-Runoff manual, the land use and soil input files have to match the cover
name of land use to the land use of index table in the CN database. Finally, output is stored in newly
generated layer. Figure 4 shows the flowchart of this software.
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Figure 4. Flow chart of ArcCN-Runoff (as derived from Zhan and Huang, 2004).

Table 4. CN values used for rainfall-runoff modelling (as derived from Chow et al., 1988).

Description of Land Use Hydrologic Soil Group

A B C D
Paved parking lots, roofs, driveways 93 93 93 93
Streets and Roads:
Paved with curbs and storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 829
Cultivated (Agricultural Crop) Land*:
Without conservation treatment (no terraces) 72 81 88 91
With conservation treatment (terraces, contours) 62 71 73 81
Pasture or Range Land:
Poor (<50% ground cover or heavily grazed) 63 79 86 89
Good (50-75% ground cover; not heavily grazed) 39 61 74 30
Meadow (grass, no grazing, mowed for hay) 30 58 71 73
Brush (good, =75% ground cover) 30 48 65 73
Woods and Forests:
Poor (small trees/brush destroyed by over-grazing or burning) 45 66 77 83
Fair (grazing but not burned; some brush) 36 60 73 79
Good (no grazing; brush covers ground) 30 55 70 77
Open Spaces (lawns, parks, golf courses, cemeteries, etc.):
Fair (grass covers 50-75% of area) 49 69 79 84
Good (grass covers >75% of area) 39 61 74 80
Commercial and Business Districts (85% impervious) 89 92 94 95
Industrial Districts (72% impervious) 81 88 91 93
Residential Areas:
1/8 Acre lots, about 65% impervious 77 a5 90 92
1/4 Acre lots, about 38% impervious 61 75 33 a7
1/2 Acre lots, about 25% impervious 54 70 30 85
1 Acre lots, about 20% impervious 51 63 79 34

Continuous estimation of CN

A methodology has been developed for application in continuous hydrological modelling allowing the
temporal variation of the CN values. A Curve Number value for ‘normal’ soil moisture conditions is
termed CN, and is either calculated from land use and soil information based on Table 4 or could be
adjusted in the calibration process. Since runoff and infiltration characteristics on a soil plot depend
on antecedent moisture conditions, the curve number is adjusted to a lower value CN; under dry
conditions and a higher value CN; under wet conditions.

Haithet. al (1996) provide the following relationships for curve numbers corresponding to different
antecedent moisture conditions:
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CN,

CN, =
17 (2.334—-10.01334 - CN,)

B CN,
~ (0.4036 + 0.0059 - CN,)

CN,

The curve number is then interpolated between CN; and CNj3 using:

CN, = (CN5 — CN,) - St
Smax

+CN,

whereS is a state variable representing unsaturated zone soil storage (cm) at time t and Smax is the
maximum allowable unsaturated soil storage which is computed from the watershed storage capacity
equation using Smax = (1000/CN, - 10) x 25.4. The term S,/Smax is the unsaturated zone soil moisture
content at time t.

Time of concentration

To determine how runoff is distributed over time, a time-dependent factor, the time of concentration
(Tc), is introduced. Tc is the time required for a particle of water to travel from the most
hydrologically remote point in the catchment to the outlet. At the end of Tc, rainfall from the entire
basin will have contributed to the flow at the outlet. In literature, several equations are available for
calculation of time of concentration (ASCE, 1996). After considering the availability of parameters, the
time lag method has been chosen and is given by:

08 o (1000 0\07
L X ( CN 9)
190 x Slp®s

T, =

whereTc is the time of concentration (minutes), L is the longest flow path of the subunit (feet), CN is
the average Curve Number value of the subunit (-), and Slp is the average subunit slope (m/m). The
DEM of the catchment area was introduced into ArcGIS to derive the Flow Direction and Flow Length
grids raster.

The SCS-CN —based models

We introduce three SCS-CN based models of various sophistication and complexity. Hence we have:
the traditional SCS-CN method (US SCS, 1972), the simplified SAHU model (Sahu et al., 2007; 2010),
and the Mishra-Singh model (Mishra and Singh, 2002; 2004).

Traditional SCS-CN model

Runoff time series for each subunit is computed by the formula:
ER, = (P, —1)"2/(P +S — 1) forP>A - S

ER, =0 forP,<A-S

44



where: S is the potential maximum retention, la is the initial abstraction before ponding taken as a
function of S (la=A - S, commonly A is set equal to 0.2; see Table 5), ER is the depth of runoff or excess
rainfall in mm at time step t and P the rainfall height in mm at time step t, S in mm is given by the
formula: S = (1000/CN - 10) x 25.4.

These values can be used to estimate the cumulative infiltration (F) as below:

Fo=P—1g) S/(Pe+S—1)

When snow accumulation and snowmelt are important processes, we replace P with the term
effective precipitation Pe described below. Hence, we have:

ER, = (Pe; — 1)"2/(Pe, + S —1,) for Pe>A - S
ER, =0 for Pe,<A-S
and
P, + Ps forT, > 0°C
Pe, =1t t t
€ {0 otherwise

where Ps is snowmelt, and T is average daily temperature in °C.

Table 5. Variation of initial abstraction and potential maximum retention against soil and cover
conditions.

Soil and cover condition Relation to S
Black soil region for AMC2 and AMC3 la=0.15
Black soil region for AMC1 la=0.25
All other region la=0.35
Simplified SAHU model

Sahu et al. (2007; 2010) modified the original Michel et al. (2005) model and suggested an expression
for Vq (the soil moisture store level at the beginning of the time series in mm) primarily based on the
assumption that V, depends not only on the antecedent 5 days precipitation (Ps), which is the basis
for three AMCs in the SCS-CN method, but also on S. The dependency on S is based on the fact that
the watershed with larger retention capacity S would retain more precipitation than in the otherwise
situation for a given Ps.

Further based on exhaustive studies, the model is simplified; model parameters were simplified and
set to a fixed value. The model is described by the following set of equations:

Vo=5-(0.44-P; —0.004-S)/(Ps+09-5) for Ps>A - S
Vo=04"-Ps forPs<A-S
From known V,, ER can be computed as follows:

ER=0 ifVo+P<A-S
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ER=(P+Vy—1-S)"2/(P+Vo+ (1 =2)-S) ifA-S<Vo+P<A-S+P

ER=P-(1-(11-S—V_0)"2/(§"2+ (1.1-S—V_0)- P)) ifA-S+P<Vo+P<11S+P

Mirsha and Singh model

Mishra and Singh (2002; 2004) introduced variable M (antecedent moisture in mm) in the traditional
SCS-CN equations. According to this structure, the equations are given by:

M=05-(—(1+A):S+sqrt((1—=2)%-52+4-P;-5)) for Ps>A - S
M=0 forPs<A-S

From known M, ER can be computed as follows:

ER=/FP—-1)- (P=-1,+M)/(P+S—1,+ M) for P>\ - S
ER=0 forP,<A-S
Snow

Snow accumulation and melt is based entirely on average daily temperature. When average daily
temperature T, is below 0°C, any precipitation falling on that day is added to the snow pack, rather
than routed through the rainfall-runoff portion of the model.

_ (Snow;_; + P, if T, <0°C
Snow, = {Snowt_l — Ps,; otherwise
and

Ps; = Msnow - T

with the condition that Snow is non-negative and where Ps represents water melted from the snow
pack (cm), T is mean daily temperature (°C), and Msnowis a calibrated model parameter (mm °C™ day’

1).
Routing of surface runoff

After computing surface runoff using one of the SCS-CN methods, which represents the rainfall excess
amount corresponding to effective precipitation, routing takes place to transform surface runoff to
direct runoff that is produced at the outlet of the catchment. This is carried out using a single linear
reservoir method, given by:

qr = CoER; + CLER;_1 + (2G4
Co=C=(1/K)/(2+1/K)
C,=2-1/K)/(2+ 1/K)

where K represents the single linear reservoir storage coefficient (day‘l) and assumed a function of
time of concentration (T; K = K, - 1/T,). It is worth noting that in this model formulation, the mass
remains conserved during the routing process.
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Groundwater component

Including percolation

Infiltration is the vertical transfer of water into the soil moisture compartment of the model. The
model does not include surface depression storage, hence infiltration /(t) is simply the difference
between effective precipitation Pe(t) and direct runoff R(t), expressed in millimetres per day:

It = Pt - ERt ifPt>ERt

Percolation, the transport of water from the soil moisture compartment to groundwater, is computed
by first introducing a soil surplus variable S5(t) = S(t-1) + /(t). Then percolation, Perc(t) is computed
from

SSI: - Smax if SSt > Smax

Perc, = {
t 0 otherwise

Again, the continuity equation is used to obtain the saturated groundwater storage G(t) as previous
saturated groundwater storage plus percolation Perc(t) from above, less groundwater outflow kb G(t)
to the stream channel.

dv, = qv,_, T Perce —kpqp,_,

Without percolation

Alternatively, the derived model provides a 2" routing to estimate the baseflow contribution.
The baseflow (qp) is assumed to be a fraction, by, of F as below:
= bf : Ft

Ab¢_nraG

where F is the cumulative infiltration (F = P — la - RO), and NLAG is the baseflow lag time (days). The
total daily flow (Q) is the sum of ER and qp,.

Computation of streamflow

The streamflow on a day t, Qt, is computed by summing direct runoff (q;) and baseflow (q,). Thus,
Qc=qc +qp:

Evapotranspiration

Potential Evapotranspiration

The Romanenko’s empirical equation (Oudin et al., 2005), a temperature-based method, was used to
estimate potential evapotranspiration.

PETRom = 4.5- [1 + (Tmean/zs)]z "(1—eq/es)
e, = 0.6108 - exp [(17.27 - T)/(T + 237.3)]
e = (eTmax + eTmin)/Z

e, = 0.6108 - exp [(17.27 * Tyew)/(Taew + 237.3)]
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whereTmean Tmin aNd Trax are the mean, minimum and maximum air temperature (°C) respectively. e,
is the generalised equation of saturation vapour pressure (kPa), e, is the mean saturation vapour
pressure (kPa), e, is the actual vapour pressure (kPa), and T, is the dew point temperature (°C).

Actual Evapotranspiration

Actual evapotranspiration, ET(mm) can be estimated using measured potential evapotranspiration
(PET) data and is calculated by:

SSi-1
ET, =
™ Smax

- PET,

whereSS,/Smax is a soil moisture term which reduces ET based on soil dryness and mitigates the
tendency for the subsurface to dry completely during long periods without precipitation (Hamon,
1968). This could be conceptualized as a process such as plants wilting, thus reducing transpiration
during an extended dry period.

Performance criteria

The model will be evaluated and maybe parameters will be adjusted using observed streamflow data
at the catchment outlets using two objective functions: the Nash-Sutcliffe Efficiency (NSE; Nash and
Sutcliffe, 1970), the Root Mean Square Error (RMSE), the absolute bias (Abias), the Kling-Gupta
Efficiency (Gupta et al.,, 2009), and the NSE using logarithmic transformed values. The objective
functions are defined as:

NSE™ =1— NSE = Zi:l(QObsi —Qsim;)
> (Qobs, —Qobs)?

RMSE = \/zil(QobSi —Qsim;)

n

Abias = abs[zzit1 (Qsim, —Qobs,)]

KGE =1—4/(cc—1)2 + (¢ —1)% + (8 —1)°

where Qsim is the calculated flow, Qobs is the observed flow, n is the length of the time series, cc is
the linear cross-correlation coefficient between observed and simulated records, a is a measure of
variability in the data values (equal to the standard deviation of simulated over the standard deviation
of observed), and 8 is equal to the mean of simulated over the mean of observed (see Gupta et al.
(2009) for further details of the KGE and its components). In optimisation NSE ™ is subject to
minimisation with an ideal value at zero (perfect fit). NSE’ equal to one implies that the model
predicts no better than the average of the observed data. NSE™ can be greater than unity, which
indicated that the model prediction is worse than the average observation. Higher the Abias, poorer is
the model performance and vice versa. A value of Abias equal to zero exhibits a perfect fit. Abias has
the advantages of having the same units as the variable. In optimisation KGE is subject to
maximisation with an ideal value at unity. Another reason for our choice of KGE is that this measure
sees the calibration problem from a multi-objective perspective, by focusing on the correlation,
variability error and bias error as separate criteria to be optimised.
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Parameter optimisation

When adequate observed streamflow data are available, model parameters, which were a priori set
fixed based on the literature, are calibrated. In total, 20,000 Monte Carlo simulations are generated
to investigate the parameter space. The initial estimate of parameter A was taken as 0.2 and was
assumed to vary in the range (0, 1). In the baseflow component, kb (the baseflow recession constant;
day'l) is varies between 0.1 and 1. In addition, bf (-) and NLAG were set equal to 0.1 and 1 days
respectively. NLAG can be a priori determined from the observed rainfall-runoff records of calibration
periods as follows. A continuous dry period with no or little runoff is selected and the difference in
time of the first rise in runoff and rainfall is taken as the first guess on NLAG (in our case, NLAG was
set to 1 day). In the calibration these parameter varies in the range (0, 1) and (0, 10) days respectively.
The initial soil moisture conditions will not be calibrated, since the simulations start in December and
the catchment is assumed to be saturated; hence Sy = Smax. The streamflow routing parameter (K;
single linear reservoir storage coefficient (day‘l)) depends on the time of concentration and its
multiplier (K.) varies between 0.5 and 1. Finally the multiplier (Msnow) in the snow
melting/accumulation component requires calibration (a priori Msnow was set equal to 1.7 mm °ct
day™). In the calibration Msnow varies in the range (0.7, 9) (see Mirshahi, 2010).
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Mapaptnua I': BiBAL0ONKkN Y8poAoyikwv MovtéAmwv

Mornos Water Balance Model Toolbox

This Appendix is written for users of the Mornos Water Balance Model Toolbox. Its emphasis lies on
application of the toolbox, therefore only that part of the toolbox visible to the user is described. No
detailed information about the programming code is given.

The toolbox simulates rainfall-runoff relationships in the natural catchments of Mornos. It also offers
scripts for data analysis and manipulation, and parameter sensitivity analysis.

The toolbox has been developed in order to produce parsimonious, semi-distributed hydrological
model based on the SCS-CN method, with aim to be applied in ungauged / poorly gauged catchments.

The architecture of the toolbox is show in Figure Al.

Figure Al. General structure of the toolbox.

The Matlab files created are separated into 3 classes based on their application: Input preparation,
model identification and evaluation, and sensitivity analysis and visualisation.

The scripts are described in Table Al.

Table Al. Description of the Matlab scripts for the Mornos Water Balance Model Toolbox.

Class Matlabfiles Description
Inputpreparation Mornos_PET Estimation of the potential evapotranspiration
based on temperature
Mornos_Snow Snow modelling using temperature dependant
snow melting method
Modelidentification Mornos_Exe Script controlling the SCS-CN and water balance
and evaluation script in a semi-distributed manner. The

parameters and input data are introduced for
each subbasin

Mornos_SCSCN Rainfall-runoff modelling using the SCS CN-based
methods (i.e. SCS-CN, SAHU and Mirsha-Singh).
The temporal variability of CN varies between
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CNI (dry antecedent moisture conditions) and
CNIII (wet antecedent moisture conditions), and
continuously changes in every time step based
on the degree of saturation of the catchment

Mornos_OptCrit

The criteria to evaluate the performance of the
Mornos_SCSCN model. The critetia are: Nash-
Sutcliffe Efficiency (NSE), Root Mean Square
Error (RMSE), Absolute Bias (Abias), Kling-Gupta
Efficiency (KGE), log transformed NSE (LNSE)

Mornos_WB

Estimation of the water balance in the reservoir
of Mornos based on:
P +Qin +Qevinos + GW - ET - Qout = DStorage

Sensitivityanalysis and
evaluation

Mornos_ldentifiability

Run parameter sensitivity analysis and identify
the optimum parameter set for an objective
function (NSE, RMSE, ABias, KGE, LogNSE)

Mornos_Plots

Visualisation of the simulated variables of the
SCS-CN code

The requirements to execute the toolbox are shown below:

Table A2. Requirements to execute the Mornos Water Balance Model Toolbox.

Hardware Any computer able to run Matlab 2010 or higher

Software AnyplatformsupportingMatlab 2010

Data Topographic - land use — soil maps, precipitation, temperature and/or potential
evapotranspiration, and streamflow

All necessary information and data are stored in a structure array. One can imagine a structure array
as a combination of post boxes. Each individual box can be addressed by its name.

The structure array is basically split into two parts: the first part containing all input data and
information (Table A3), and the second containing the output of the calculations (Table A4). The first
and second part can be viewed by typing structure.input and structure.output in the Matlab command

window respectively.
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Table A3. Input fields of the structure array.

Fieldname Type Unit Content

Area [] km’ Catchmentarea

Cum_Area [] km’ Cumulativecatchmentarea

Slope [] % Catchmentaverageslope

Rlength [] m Riverlength

ROrder [] - Riverorder

Tc [] d Time of concentration

FDir [] - ID numbers of upstream areas
Cal_Vval ‘’ - Calibration - simulationmodel
MCsample [] - Number of samples for Monte Carlo
Flow_ID [] - ID numbers of gauged catchments

Flow_ID_Names -

Names of gaugedcatchmentts

Rain [1 mm/d Rainfall

Month [] - Month of each time step

PET [] mm/d Potentialevapotranspiration

Temp [ °c Temperature

SWE [] mm/d Snowwaterequivalent

Runoff_Obs [] m>/s Streamflow series for gauged catchments
BFlow [] m?/s Baseflow

WL_reservoir [] M Water level in the reservoir

Qout [] m>/d Wateroutflowing the reservoir
Qoverflow [] m3/d Water overflowing from the reservoir
Qevinos [] m’/d Water contribution per day from Evinos river
Model [] - Rainfall-runoff SCS-CN model type

Model_names -

Names of SCS-CN model types

Pars [] - Modelparametervalues
Snow_mode [] - Snowaccumulation-meltingmode
OF _names ‘’ - Names of objectivefunctions

[1is numerical input, ' is character input.
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Table A4. Output fields of the structure array.

Fieldname Type Unit Content

Runoff_Sim [ m3/s Simulatedstreamflow

Q_Sim [] mm/d Simulatedstreamflow

ER [ mm/d Effectiverainfall

ET [] mm/d Actualevapotranspiration

CN [] - Curvenumber

S [] mm Soilmoisture

C [] - Runoffcoefficient

ModelEvaluation [] - Parameters + objectivefunctionvalues
Prec [ mm/d Precipitation (rainfall + snow)

Dstorage [] m Daily deviation in water storage

GW [] m’ Contribution / losses due to ground water
WL_reservoir_sim [] m Water level in reservoir without GW effects

[1is numerical input, *’ is character input.

During the model calibration, the parameters can range as below:

Table A5. Model parameters and their range.

Parameters Min Max
CNII 60 95
Kic 0.5 1
Bf 0.01 0.99
NLAG 0 5
lamda 0.01 0.99
Msnow 0.7 9
Kb 0.01 0.99
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MapapTnua A: TOVTOUT TEPLY PAPT) TV HETEWPOAOYLK®V
HOVTEAWV KAl SLAUOPP®CT) TG ETYELPTOLAKTG TOUG
Asttovpylag

A.1 To cVoTUX TIPOYVWOTG KatpoL Tov EAA

To Ivotitovto Epsuvwv MNeptBarlovtog tou EBvikol Actepoaokoreiou ABnvwv (IEMBA/EAA)

Aewtoupyel emepnolakd amd 1o 2000 TO METEWPOAOYLKO poOViEAo BOLAM yia tnv

TPAYUATONOLNGN HETEWPOAOYLKWY TIPOYVWOEWV yla TNV TMepLloxn tng Meooyeiou Kal tng
EAAGSQG.

To petewpoloylkd povieho BOLAM avamtUxOnke oto Ivotitolto ATHoodalplkwy Kot

Qkeavoypadikwv Meletwv tng ItaAioc. (Institute of Atmospheric and Oceanic Studies- CNR-

Bologna). Ta kUpLa XxapakTnpLOTIKA TNG SUVOLKAG KOl TNC GUGCLKAC Tou HovTélou (Buzzi et
al., 1994, 1997, 1998) sivat:

uSpoaoTaTIKA TIPOCEYYLoN,

o = P/Ps katakOpudn cUVIETAyUEVN,

opLlovtia Slakpltonoinon og mMAgéypa tumnou Arakawa C;

efaptnuéveg petafAntég u, v, duvntik Beppokpacia, OXeTk uypacia kot 5
MLKPODUGCLIKEG LETAPANTEG,

tploblaotarto oxnpa petadopdg tumou forward-backward (FB, Malguzzi and
Tartaglione, 1999) ocuvbualopevo He nUL-Aaykpavllavo oxAua UeTadopdg Twv
UGPOUETEWPWY,

XPOVLKO oxnua tumou split-explicit (FB yla ta kUpata Baputntag),

oxfipo opZdvriog Siaxuong 4™ taswg,

oxnuo (relaxation) yia tig mAguplkéc oplakég ouvOnkeg katd Davies-Kallberg-
Lehmann (Lehmann, 1992),

oxnuo aktwoBoAiag mou aAAnAemdpa pe ta védn (Ritter and Geleyn, 1992)
katakopuopn Sldyxuon (mapapetponoinon Tou emnupavelokol Kol TOU opLakou
OTPWUATOG) e€apTWEVN amod Tov aplBuo Richardson,

pikpoduolkd oxnua (Schultz, 1995) mou mep\apfavel 5 TUTOUC USPOUETEWPWV
(vedpootayovidla og uypr Kal oTeped KaTtaotaon, Bpoxn, XLovt, XaAall),

OXNMO TIAPAUETPOTIOINONG TWV EVIOVWY avoSIKWY KIvoewv (convection) katd Kain-
Fritsch (Kain and Fritsch,1990, 1993) pe BeATIWOELC TOU TPOTABNKAV QO TOUC
Spencer and Stensrud (1998).

H eykupotnta tou HOVTEAOU £xel TotomolnBel oe MOANEG £DAPUOYEG KAl CUYKPLTIKEG

MEAETEG Kal €xel SWoeL TOAU KOAQ QIOTEAECUATA OE TEPUTTWOELG EVIOVWY PPOXOTMTWOEWV
(Bacchi and Ranzi, 2000, Lagouvardos et al, 2003, Lagouvardos and Kotroni, 2005).
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To povtého Oivel tnv SuvatotnTta TPAYUOTONOLNONG TPOCOUOLWOEWV Ot Slodoxika
mAéypata plag katevBuvong (one-way nesting). Mo TNV €MLXELPNOLAKT TOU Agltoupyia oto
EAA £xouv oploteil U0 mAéypata mpocopoiwong:

e 10 efwtepk6 e 135x110 onueia kat 0.21 deg (~23 km) opulovria avaiuon He
K€vtpo 41°N , 15°E.
® TO €0WTEPKO pE 160x148 onueia kot 0.06 deg (~6.5 km) opllovtia avaluon pe
KEvTpo 38°N, 24°E.
Katd tv katakopudn koatevBuvon xpnotpomnowovvtol 30 emnineda oto efwteplkd kal 36
EMineda 0TO EOWTEPLIKO TAEYUQ, Ao TNV emidpAveLla w To eninedo Twv 10 hPa. Xaptng Twv
SUo mAeyudatwy npocopoiwong divovtal oto Zynua A.1.

T T T T T T T T T T T T T T T T e T T QLTI T T T T T T T T T T T

g -

IxNuo A.1: Ta U0 MAEypOTA TOU HETEWPOAOYLKOU povtédou BOLAM oto EAA.
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Ma tov KaBoplopd TwV OPLOKWY CUVONKWY XPNOLUOTIOLOUVTAL TO TPOYVWOTIKA medla tou
Taykoouou povtédou Global Forecast System (GFS) mou avtAoUvtal KaBnuepwvd amno to
National Centers for Environmental Prediction (NCEP). Ou opxlké¢ ouvOnKeg
Xpnotdomnololvtal yla TNV Kadnuepwvn ektéleon dU0 KUKAWV IPOYVWOEwWY, HE apxn otig 00
kot 12 UTC kat Sapkela 6 nuepwv (144 wpeg). Ta amoTteAéopata TOU HOVIEAOU
Snuoaotevovral kaBnuepvd otnv wotooeAida tou IENBA/EAA http://www.noa.gr/forecast.

A.2 To Vo TTIPOYVWOT G kKatpoV IIOXEIAQN

To EAANvikO Kévtpo Oahaooiwv Epsuvwv (EAKEGE) Aettoupyel emixelpnolakd to oloTho
MOZEIAQON vyw tnv Tmapoxn eEELOIKEVUEVWY HETPAOEWY KOL TIPOYVWOEWV Yld  TIG
TePLBAANOVTIKEC oUVONKEG TwV EAANVIKWY Oalaocowv.

KUpla cuvictwoa tou ocuotiupato¢ MOZEIAQN eival to cuotnua TPOYVWOoNG Kalpou
(Papadopoulos et al., 2002) to omoio apPEXEL TIPOYVWOTLKA OTOLXEla Yo TNV oToodaLlpLki
KOTAoTaon otnv euplTeEPn Meploxn Tng Meooyeiou, TG Malpng OAaAaoccag Kal peydAou
MEpOUG TNG Bopelag Adplkng kot tng Aciag. Ymootnpilel emiong tnv edapuoyr twv
MOVTEAWV KupoTlopol, Baldooiag kukAodopiog kol olkoouothpatog kat uSpoloyioc.
Nettoupyel emxelpnolakd and to 1999 kol PEXPL Twpa €XeL XpnolpomolnBei oe mMoAAEC
edapuoyég, LEow TwV omolwv oxedldotnkav Kal emteXOnkav apkeTeg BeATlwoelg TG00
OTNV ETIXELPNOLOKN Tou edappoyr] 6co Kol otn BeAtiwon Twv amoteAscpdtwy Tou (m.X.,
Katsafados et al., 2005; Papadopoulos et al., 2005). H onuaVTIKOTEPN KAL EKTEVECTEPN
ovaBaduion tou mpaypoatomollnke oto mAaiclo tou mpoypaupatog «Eva clotnua
SelTeEPNC YeVIAC yla TN ouvexn TapakolouBnon kat mpdyvwon Twv TePBAANOVIKWY
ouvBnkwv otnv AvatoAiky Mecoyelo — MOZEIAQN-2» (2005-2008). Me tn AEMTOUEPNS
nieplypadn kat afloAdynon Twv CUCTNUATWY TPOYVWONS KolpoUl tou cuothpatog MOZEIAQN
aoyoAeital n epyaocia twv Papadopoulos and Katsafados (2009).

To cUotnua mpdyvwaong kotpol MOZEIAQN amaptiletal and moAAd UTIOGUVOAQ-TIAKETA TO
orolar kol Olakpilvovtal o€ TEVIE KUPLEG ouvioTwoes: (1) tn ddon g ANYNG kat
nipoemnefepyacioc Twv amapaitntwv UeTewpoloyikwv Sedopévwy, (2) tnv edappoyr) tou
TpLodldotatou makétou adopoiwong Sedopévwy, Local Analysis Prediction System (LAPS),
yla tTnv dnuloupyila mediwv availuong vPnAng dlakpltikomoinong, (3) To HETEWPOAOYLKO
HOVTEAO HEonG KAlpokag, mou Paoiletol otn pn udpootatiky €kdoon Tou HOVIEAOU
ETA/NCEP, (4) to povtélo mpdyvwong Tou KUKAoU tne edadikng okdvng kat (5) tn ddon tng
peteneéepyaoioc. To BAOIKA XOPOKTNPLOTIKA TOU GUOCTAMUOTOG KOL TOU QATUOOGALPLKOU
HovtéAou Tieplypadovtal Aentopepwe os mMARBo¢ dnuoacteboswv (m.x., Mesinger et al., 1988;
Janjic, 1994, 2001; Nickovic et al., 2001; Papadopoulos et al., 2002; Kallos et al., 2006).

Jtnv TteAeutaia Tou €kdoon TO ouotnuo TPoOyvwong kawpou TMOZEIAQN Aettoupyel
ETUXElPNOLaKA amo to NoguBplo 2007 kat epapuoletal e opllovrio avaiuon 1/20°x1/20°
(~5 km) o€ pa eKTETAPEVN TIEPLOXI) TIOU KAAUTITEL TNV EUPUTEPN TTEPLOYXN ThS MeodyELov, TNG
Malpng Odlacoag Kot Peyalo PEpPOC TNG Bopelag Adpikng katl tng Acilog (Sxqua A.2). H
KOTAKOPUDN SLOKPLTIKOTIOINOoN ToU atpoodalplkol LovTEAOU amoteAeital amod 50 emineda
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TIoU emekteivovTal PExpL To UPog Twv 25 hPa (~25 km). O mpoyvwoTtikog opilovrag eivat 120
wpeG (5 NUEPES).

Ixnua A.2: OLemiyelpnolakol KUKAOL TpoOyvwong Kalpol tou cuotrpotog NMOZEIAQN.

TNV ETUXELPNOLOKN AElTOUpyla TOU Xpnotpomotlovvtal U0 KUKAOL TiPoyvwong katpou. Ot
600 kUKAoL Baoilovtal oto 6lo atpoodalplkd HOVTEAO TIou OAOKANPwvetal otnv (Sla
nepLoyn, HE Tig (bleg mpokaboplopéveg otabepég (.., yewpeTpla MAEypatog, tonoypadia,
tumoL BAGotnong KAm). Mo Tov KaBopLopo Twv OpLaKWY CUVONKWY XPNGCLUOTIOLOUVTOL T
TIPOYVWOTIKA Tedla Tou TaykOoulou poviehou Global Forecast System (GFS) mou
ovtAouvtal kadnuepvd amd to National Centers for Environmental Prediction (NCEP). O
K0OopLOPOC TwV apxltkwv cuvOnkwv Sladoporolel Toug dUo kKUKAOUG. Ytov KUKAO GFS n
apxLkomoinon tng mpoyvwong Baciletal ota nedia avaAuong tou GFS tng 12 UTC, mou eivat
SloBéopa pe esukpivelo mepimou 50 km, evw otov kUkAo LAPS sdapudlovral ta media
avaAuong uPnAng dlakpitikomoinong tou LAPS tng 18 UTC ue sukpivela 15 km.

To oUotnua LAPS sival éva péong kAlpakag cbotnua adopoiwong dedopévwy, mou pmopel
va  Oloxelplotel TAABOC  HETEWPOAOYLKWV TAPATNPNOEWV  emibavelag, OavwIEPNS
atpoodalpag Kal TNAETMLOKOMIONG, Yo TNV Tapaywyr TPLoSLAoTATWY OTUOCPOLPIKWY
nediwv avaiuong (Albers 1995). Otav n xwpoxpovikn SLabecuoTnTa TwV NAPATNPHOEWY
mou adopowwvovtal and to LAPS elval kavomowntikn, tote ta medla avaAuong mou
TIapayovtaLl Umopolv va xpnotponowinBolv ya tov Kaboplopd Twv apxlkwv cuvlnkwv
OTHOODALPIKWY HOVTEAWVY TIEPLOPLOUEVNG IEPLOXNG (Hiemstra et al., 2006). Ztnv mepintwon
Tou cuotnuatog NMOZEIAQN-2, to LAPS edapuoletal o MEPLOX TIOU UTIEPKAAUTITEL QUTHY
TIOU OAOKANPWVETAL TO ATLOCDALPLKO HLOVTEAO.
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Q¢ media umoBabpou ta atpoodalpkd media tou poviédou GFS kol opOUOLWVEL Of
TIPAYHOTIKO xpovo mepinou 20 padlofolioelg SUo dpopég Tnv nuépa (otig 00 kat 12 UTC),
niepinou 40 mopaTNPAOELG OO CUVOTTLKOUG oTtaBuouc enudaveiag KABe Tpelg wpeg (amo Tig
00 péxpt 21 UTC) kat mepimou 650 wplaia deAtiou kapol (METAR). Mg Tn GUOTNUATIKN
edappoyn tou LAPS mapdyovtal yla kKaBs wpa PeTewpoAoyLkad edila avaluong e XwPLKN
gukplivela 15 km.

Aoyw TG uPnAdtepng eukpivelag twv mediwv LAPS ol atpoodalpikég Slepyaoieg péong
KA{pOKOC avommaploTWVTOL PE TILO PEOALOTIKO TPOTO Kal MpoodEpouv KAAUTEpO onueio
€KKivnong yla tTnv oAokAnpwaon tou atpoodalplkol povtédou. ETol kal ol Bacikol XAapteg
Kalpol mou oxedlalovtal amd Ta amoteAéopara Tou KUkAou LAPS &nuootelovtot
kabnuepwvd otnv LotoceAiba www.poseidon.hcmr.gr. Na TG AVAYKEG TOU CUYKEKPLUEVOU
£pyOU XPNOLLOTIOLOUVTAL TO TTPOIOVTA IO AUTO TOV KUKAO TIpOYVWonG.

A.3 To cvoTUX TPOYVWOT S KatpovU Tov XIIA

Ao 1o 2008 1o Tunpa Fewypadiog tou Xapokonelov Mavemotnuiov ABnvwy mopExeL LEow
¢ Lotooehidag http://meteoclima.gr avalutikn Tpoyvwon Kawpol 5 nuepwv yla thv

gupuTEPN TIEPLOXN TNG Meooyeiou kal Tng Mavpng Odhacoag. H mpoyvwon Baoiletal oto
MN USPOOTATIKO HOVTEAD TEPLOPLOPEVNG TtepLoxc WRF pe Tov Suvapiko mupriva NMM 1o
OTIOl0 EYKATOOTABONKE KAl TPOCAPUOOTNKE KATAAANAQ oTnv TOPAAANAN UTOAOYLOTIKN
urodoprn Tou TUAMOTOG. H apXLlK €YKATAOTOON TOU UOVIEAOU Tmpaypatomnollonke Ttov
lavoudplo Tou 2008 evw N ETXELPNCLAKI) TOU Asttoupyia o€ kaBnuepvr Baon Eekivnoe tov
loUAL0 Tou 2008 petd amd peydAn mepiodo SOKLUWVY Kol 0ELOAOYNOEWV TWV TIPOYVWOEWY
(Katsafados et al., 2011). O mpwtoyevn¢ KWLKAC TOU HovtéAlou amoteleitol amnod mepinou
5x10” ypappég oe fortran9s kat C kat eivat TARPwS apaAAnAomonéVOS akoAoUBWVTaS To
npwtokoAAo Message Passing Interface (MPI). NapaAAnAomnolnpuéva eival eniong ta otadia
npo-enegepyaoiag kat petd-enetepyaoiag Twv dedopévwy eloddou kal e€660u avtiotolya.

OL OpXLKEG KOl OPLAKEC CUVONKEC TOU POVIEAOU KOTA TNV ETILXELPNOLAKI TOU Agltoupyia
TIPOEPXOVTOL ATO TO TAYKOOHLO MPOYVWOTIKO clotnua Global Forecasting System (GFS) twv
National Centers for Environmental Prediction (NCEP) og avdAuon 0.5°x0.5° kol Xpovikn
Slakpltonoinon 3 wpeg. EvaAlaktika £xouv xpnotuomnolnBet medla avaAuong r mpdyvwong
and to European Centre for Medium range Weather Forecast (ECMWF) kaBwg kat
ovaAUoelC Tou ouothpotog adopoiwong &edopévwv (LAPS). T tnv emudavelakn
Bepuokpacia Balacoag xpnolpomololvtal ta real-time-global (rtg) 6edopéva oe
0.083x°0.083° avaluon.

Medio oAOKANPWONG TWV TIPOCOLOLWOEWV ATTOTEAEL N EUPUTEPN TtepLloxn TNG Meooyeiou Kot
™G Eupwrng evw o Xpovikdg opilovtag Twv MPoyvwoTIKwy mpoidvtwy sival 120 wpeg (5
nuépeg). Ta Sedopéva umoPdabpou tomoypadiag mpoépyxovtal amd to United States
Geological Survey (USGS) Digital Elevation Model (DEM) oe apyikry avaAuon 30x30s (Zxnua

58


http://meteoclima.gr/�

A.3), evw ta dedopéva umoBabpou yla xprion yng kat tumo edadoug mpoépyovtal and Tto
USGS (24 katnyopieg) kat to Federal Agricultural Organization (16 koatnyopieg) avtictolya oe
avaAuon 30x30s.

To HOVTEAO TMOpPEXEL €MioNG TN duvaTOTNTA MOAAATAWY E0WTEPLKWVY TAEYUATWY (nests) pe
povn N opdidpoun emibpacn SnAadf evnuépwon TOU £0WTEPLKOU Kol uPNAOGTEPNG
opl{OVTIOG OVAAUCNG TAEYUOTOG OO TO £EWTEPIKO TIAEypa (Hovodpopn emibpaocn) n
TMEPACHA TNG TPOYVWOTIKAG TIAnpodoplag Kol amd TO TWUKVO E0WTEPLKO TAEYUA OTO
apaldtepo ewteptko (audidpoun enibpaon).

Ixnuoa A.3: Tormoypadia tou ediou oAokApwong.

TNV eykatdotoaon Tou poviéAlou oto XMA kot yla AGyoug UTIOAOYLOTIKNG EMAPKELOCG EXEL
erheyel éva evialo medio olokAipwong 305x273 onueiwv, pe 0.94).09° opllovtia
Swakptonoinon (~12 km), xpovikd PBnuoa olokAnpwong 24 sec kat 38 acUUUETPA
Katakopuda enineda and tnv emudavela péxpt ta 25 hPa. H katakopudn dlakpirtonoinon
Tou povtélou okolouBel tn o-cuvtetaypévn péxpt ta 400 hPa kot thv edappoyn
LooBapLkWV EMMESWV ATO eKEL KL TAVW.

H emxepnolakn Sladikacio Twv KaBnUEPVWY TIPOCOUOLWOEWY OMOTEAE(TAL QMO TPELG
KUpLeG dAoeLg (ZxAua A.4):

e Tn ¢aon cuAOYNG KoL TTPO-eMeEEpyOoiag TWV apXLKWY KoL OPLOKWY CUVBNKWV.
e Tn pAaon eKTEAEONG TOU HOVTEAOU KO TIOPAYWYHG TIPWTOYEVWY SES0UEVWV.

Tn ¢don peta-enefepyaciog twv mpoyvwoewv (allayr TpoBoAlkol CUCTAUATOC CTO
opulovtio eminedo, mapepupoln nediwv oe mpokaboplopéva wooPfapika emineda, eaywyn
T(POYVWOTIKWY XPOVOOELPWYV, OTtTLKOTIolnGN).
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Ixnua A.4: Aopodiaypappa tng ddaong npoenstepyaoiag Twv dedopévwy.

To povtého WRF amotedel éva aflOmioto oUoTtnUa HE QUENUEVEC OTOLTHOELS OfF
UTTOAOYLOTIKN LoXU yLla TNV EKTIUNON aTHoodalpkwV GALVOUEVWY O TOTUKO eminedo (Omwg
oUCTANUATA KATAKOpUPNG OVATTUENG, OUVOTTIKN KOl UTIOCUVOTTIKN KukAodopia Kat
dawopeva otn mMeso-a Kol meso-B XopoKTNPLOTIKA KALpaKA KWwHoswv). Xpnolpomolel
€€lOWOELC OUUTILECUEVOU PeUOTOU SLOXWPLOUEVEG O USPOOTOTIKEG KOL N-USPOCTATLKEC
ETMAUOELG.

H Suvauwkn tou povtélou Baociletol otov muprvae NMM (Non-hydrostatic Mesoscale
Model), evw ta oxfpata Gpuoikng mou meptAapBavel sivat:

Mo TNV pikpoduoikn ebapudletal to oxnua Ferrier (Ferrier et al., 2002), To oxnua Ferrier
elvat éva pikpoduokd oxnua double-moment bulk cloud, to omolo ektpd diddopeg
pHopdEC oupmukvwpatog (condensate) pe tn popdn clvedwy vepoU, HIKPWY KPUOTAAAWY
TIayou, BPoxNG Kal KATOUKPNUVIOMATWY o Hopdn mayou. Ta KaTakphnuviopota os popodn
TLAyou €ival To XLovL, XaAA&lL KoL TO XLOVOVEPO.

To oolUylo akTvoPoALwy MOPAETPOTOLE(TAL e TO oXNpa Tou Geophysical Fluid Dynamics
Laboratory (GFDL) twv Schwarzkopf and Fels (1991), akohouBel tnv amhouotsupévn pébodo
evaAlayng twv Fels kat Schwarzkopf, pe tov umoloylopd oe paopatikéc {wveg Tou
ocuvbéovrtal pe Tig {wveg amoppodnong tou Sloteldiou Tou avBpaka, Twv USPATHWY, KAl TOU
olovtoc. MNepllopPavel toug ouvteheotég ekmopmng  Oofelblov tou aAvBpaka Twv
Schwarzkopf kat Fels, ta amoteAéopoata tng emkdAudng udpatuwv — Sloteldiouv Ttou
avBpaka kat tng S10pBwang ypap kol oxrpoatog Voigt.
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To oyxnua Betts-Miller-Janjic ypnowwomoleital ywa TG Olepyacie¢ Twv vedwv Kal
Bpoxomtwong (Janjic et al., 2001, Janjic, 2003), xpnoluomnoleital ywa Tic Slepyaoieg twv
vedwv Kal Bpoxomtwong (Janjic et al., 2001, Janjic, 2003). To oxnua autd Baciletal oto
oxNua Katakopuodng petadopdg twy Betts-Miller. Ot apXIKEG TPOTIOTIOLNOELG £YLVAV QIO TOV
Janjic, kat meptlappavouv NG eloaywyng tou oxnuatog «cloud efficiency» €tol wote va
TapeXeLl €vav emutAéov Pabud eheuBeplag katd Tov KABOPLOUO TWV KOTAKOPUDWV
KOTATOMWVY TNG BgpudTNnTOC KAl TG UYpasiag.

H ¢duoikn tou emibpavelakol oTPWHATOC MAPAUETPOMOLETAL UE TO oXnua Monin-Obukhov-
Janjic (Zilitinkevich, 1995), Autd To oxnua nepAapPAveL TNV TAPAPETPOTIOinon Tou Wdoug
UTIOOTPWUOTOG. INa T udativeg endAaveleg TO LEWEEG UTIOOTPW LA TIAPALETPOTIOLELTOL OTIWG
npoteivetal amo tov Janjic. Na v €npad, oL emidpacel Tou LEWSOUC UTIOOTPWLATOC
Aappavovrtal umodn péow Tou supetaPfAntou UPouG TNG BepUokpaciag, Kol TG uypaciog
onw¢ mpoteivetal and tov Zilitinkevitch (1995). H 6160pBwon (tou) Beljaars (1994)
edbapuoletol £tol wote vo  anodeuvxBolv 8lopopdieg o MEPUTTWOELS ooTOO0UC
emudpavelakol OTpWHATOG Kal amvolag. Ou emudpavelakéG pogg umoAoyilovtal pe pia
enavaAnmnrikn pébodo.

Mo tnv TupBWSEN KVNTIKH EVEPYELD TOU TTAOVNTLKOU OpLaKOU CTPWLNTOG XPNOLUOTOLE(TAL TO
oxnua Mellor-Yamada-Janjic (Mellor and Yamada, 1982; Janjic, 1996) kai

Yriopovtého edddoug eival to evormoinpévo NOAH (Chen and Dudhia, 2001) os 4 unedadla
otpwuata (0.10, 0.40, 1.0 kat 2.0 m). YmoAoyiletat n emidavelokn kot uneddadla amopporn)
KoBWC Kal ol poég BepuoTnTaCg Kat uypaciag os 4 uniedadla otpwpata HEXpL to Badog Twyv 2
METPWV.
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Mapaptnua E: Asiypa mpoyvwong ano Ta Tpla cuoTipata
MPOYV®WOTG KALPOV

1. Zvotnpa tov Xapokoneiov llavemotnpiov AGMvwv
Mornos 22.198 38.494
dd/mm/yyyy UTC t2(C) msl(hpa) rh2(%) w10(ms) w10(d) ar(mm) as(mm)

09/02/2013 12 6.93 1011.62 78.90 4.78 227.05 0.00 0.00
09/02/2013 15 5.22 1010.99 82.84 2.94 277.51 1.21 0.00
09/02/2013 18 2.50 1011.89 100.00 1.40 248.87 0.96 0.00
09/02/2013 21 3.62 1011.50 99.92 4.66 249.18 1.94 0.00
10/02/2013 00 3.71 1011.01 99.54 4.84 242.48 0.13 0.00
10/02/2013 03 1.80 1011.53 100.00 1.87 280.78 1.14 0.00
10/02/2013 06 1.16 1012.38 100.00 1.72 310.14 0.00 0.00
10/02/2013 09 4.95 1013.10 61.50 5.16 274.52 0.00 0.00
10/02/2013 12 6.53 1012.52 57.62 5.67 274.31 0.00 0.00
10/02/2013 15 5.80 1012.31 55.13 3.62 263.04 0.00 0.00
10/02/2013 18 3.87 1011.87 61.30 1.61 328.01 0.00 0.00
10/02/2013 21 3.83 1011.19 60.08 1.78 347.25 0.00 0.00
11/02/2013 00 0.73 1011.52 96.76 0.73 327.95 1.13 0.17
11/02/2013 03 0.62 1012.14 93.35 1.06 317.37 1.92 1.93
11/02/2013 06 0.01 1014.16 71.47 1.95 321.29 0.00 0.00
11/02/2013 09 3.81 1015.14 46.71 5.93 307.22 0.00 0.00
11/02/2013 12 5.10 1015.86 48.76 6.07 298.10 0.00 0.00
11/02/2013 15 4.15 1017.69 52.33 5.41 285.29 0.00 0.00
11/02/2013 18 0.93 1019.57 66.74 2.51 339.85 0.00 0.00
11/02/2013 21 1.12 1019.86 54.34 2.21 336.85 0.00 0.00
12/02/2013 00 1.58 1019.49 53.34 1.46 336.98 0.00 0.00



2. Zvotnua tov EOvikov Actepookomeiov ABnvwv
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3. Zvotnua tov EAAnvikov Kévtpov Oaracowwv Epguvvav
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OO0 00000 O0ORRFPPFRPOOOOORLRNOOOODO

11/02/1300 1 2 338 1013 86
11/02/1301 1 2 330 1013 87
11/02/1302 1 1 312 1013 88
11/02/1303 1 0 321 1013 88
11/02/1304 1 0 291 1014 91
11/02/1305 0 3 245 1014 99
11/02/1306 0 3 256 1015 99
11/02/1307 1 3 266 1016 99
11/02/1308 3 3 272 1016 96
11/02/1309 4 3 274 1016 84
11/02/1310 4 3 272 1017 81
11/02/1311 5 2 264 1017 84
11/02/1312 5 2 250 1016 86
11/02/1313 5 2 237 1016 90
11/02/1314 5 4 238 1016 91
11/02/1315 5 4 244 1017 91
11/02/1316 4 3 272 1018 95
11/02/1317 3 2 293 1018 97
11/02/1318 2 2 303 1018 95
11/02/1319 2 2 317 1019 96
11/02/1320 1 2 331 1020 97
11/02/1321 1 2 346 1019 99
11/02/1322 1 2 355 1020 99
11/02/1323 1 2 2 1020 99 O
12/02/1300 1 2 9 1020 99 O
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