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Movtéda, petgnoets, tagapetgot: Eloaywyiko
nagaderyua (1)

O Puoko GavOUEVO: XWEOXQOVIKT] HETAPBOAT) OTAOUNG KAl TAQOXNG LOATOQEVHATOS
KATA& 1 OLXQKELX TTANUUUEAG, OTIOTE LOXVOLV OL ££ET)C TIOAYUATIKES CLVOTKEG:

AKAVOVLOTI) LETAPOAT YewHETOLAS Kol TOQAXVTNTAS dXTOUNG

un evOLyEa N oplovTioyoadia (TT.x. HatarvdQLoUOL):
TIAEVOKES ETUPAVELAKES ELOQOES, ELOQOES ATIO VTTOOEQILLKT] QOT), €LOQOEC AOY W
exPOETIONG VOPODOPEN, aTtwAeLeg Aoyw dOnomc:

petapooi peQTwv, emikadnoels.

O AmAomnoinor meoPANuatog, pe tig akoAovOeg vrtobeoelc:

LOXVOULV Ol EELOWOELG OVVEXELAG (UTOEVIKEG ELOQOEG KAl EKQOEG EVOLAETXR) KAl
dLATI)ENOTGS TNG TOCOTNTAG Kivnomg:

OXETIKA T)TUA KATA UNKOG KALOT), OTe 1) QOT] V& UnVv elvat vTTeQKELOLUN:
OTa0EQA YEWHETOKA XAQAKTNOLOTIKA DXTOUWYV, TEAKTIKA evOUYQapuT Qon:
XOOVIKQX aUETABANTA VOQAVAIKA XXQAKTNQLOTIKA AXYWYOU, WOTE VX UTTOQOVV
va ePAQUOOTOVV OL OUVTEAEOTES TOLPBWV TG HOVLUNG OHOLOHOQPTG QOT|C:
AXYVOOUVTAL Ol ATIWAELEG AOYW OLXOTOANG KAL CLVOTOATNG TWV DATOUWV.

O Me tig magandvw vto0EoeLs, T0 PALVOUEVO TLEQLYQADETAL ATO TIG EELOWOELS St.
Venant (cOotnua pun YOapHUIKOV dlxpoQIKwV EELOMTEWV, XWOIS avaAvtikr) Avon).
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Movteda, petgnoets, mtagapetgor: Eloaywyko
nagaderyua (2)

O Ilepaitépow amAomoinon: d0t0devomn TANUUVEIKOV KUUATOS e TO MOVTEAO
Otaxvones Muskingum, vy o 0molo eloayovtal oL eTUNMAEOV TTAQAdOXEC:

B eALyxeTaL N TAQOXT HOVO o€ VO ONHELR, AVAVTN KAL KATAVTI), OTA OTIOLA 1)
e&lowoT ovvEXELRS DATVTIWVETAL WG €El0WON dLPOQWV:

AS [ At =1I(t) - O(t)

B 1) HeTaOAT) NG YOAUUNG eVEQYELag odeideTal OTIS duvapels BaQuTnTag Katl
0N daPoA TwV duvApEwV TLeoTS, AdYw petaBoArc e otadbung (pe tov
TEOTIO AVTO AYVOOUVTAL OLA(POEOL OQOL TV eElowoewV St. Venant )

B 1) aTtoO1)KELVOT) VEQOV OTO EVOLAUETO TUNHA TTEQAAUPAVEL DVO OLVIOTWOES
(ToLopaTIKY), oPpnVoedr)c) Kat diveTal amod T OxXEoT):

S(H=K[OI(t)+(1-0) O(t)]

O H maoapetoog K exdpodlet T XQOVIKN LOTEQNON HETAED TWV ALXHWV TWV OVO
LOPOYPAPNUATWY, eV T TtapdpetEog O, pe 0 < 0 <0.5, e€aptdtal and ta
XAQAKTNOLOTIKA TOL aryw YoV (tuTtkn) tiur) 0 = 0.20 yix vdatogevpata)

O I'a yvwotd vdgoypadnua etoodov I(t) kat yvwotég Tipeg magapetowv K kat 0, to
vOPOYRAPNUA €E0DOL VTTOAOYILETAL ATIO LAt AVADQOLLKT) OX£0T] TNG HOQPT|C:

O(t)=cy I(t) + c; I(t—1) + ¢, O(t — 1), 0OV ¢y, €4, ¢, = (K, O, At)
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Movtéda, petgnoets, tagapetgot: Eloaywyiko
nagaderyua (3)

O EvOv moopAnua: 450

m Alvetal To vOoYEADNUA elcOdOL I(t) 490 - ——1(t)
(TTaEATNENUEVO 1) «OLVOETIKO») 350 —=— O(t) (K=3, x=0.25) |
B Alvovtat «€VA0YES» TIUES OTIG 300 | ——O(t) (K=1, x=0.20) |_

napapétoovg K, 0 250 - N o

B Znrteltat to vOEOYRAPNUA ££O600L O(t) 5 | T T N
O Avtiotoodo mEOPANuAa: 150 - O T

B Aivovtal ta vdgoYEADNUATA ELTODOV 100 - L/ {-A B
I(t) kot e€0dov O(t) (TtapaTnENUEVR) so Ll /) s N N

m Znrtovvtat ot Tipéc twv K, 0 0

O HQQO(TY]QT/]GELQZ o 2 4 6 8 10 12 14 16 18 20

m Eva efapetikad ovvOeto vdQavAIKo patvopevo, pe dadoxkés amtAovoteoElLg,
TLEQLYQADETAL ATIO £VA EVVOLOAOYIKO HOVTEAO HOALS OVO TTAQAMETOWV.
m MmoQoUV va 0QLOTOVV €K TWV TIROTEQWYV AVTLTTIQOTWTIEVTIKES TIUEG TwV K, O;

B AV UTTAQXOVV HETENOELS TAQOXWV £E0D0V, WG UTTOROVV Va a&loTtotn0ovy vy
TOV EVTOTIOHO TWV TAEOV TIOOTPOQWV TLUWV TWV TTAQAHETOWV;
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Extipynon nagapetowv pabnuatikwyv
HovTéAwv peow Babuovounong (calibration)

O Tevikog ogLopog Babpovounong: Zvotnuatikn dduaoio eEKTIUNOTS TWV TLHWV
TWV TIAQAUETEWYV EVOG HOVTEAOV, UE TQOTIO waoTte oL é€odot (outputs) 1) amtokpioeig
(responses) TOL HOVTEAOV ;' , WG TIEOG VA CUVOAO QAT ENUEVWY €Lo0dwY (inputs)
X, V& mEooauoCovtatl 600 to duvato kaAvtepa o€ éva avTioTolyo oUVOAO
TIOAYUATIKWV (TT.X. TAQATNONUEVWYV) ATIOKQLOEWV Y; TOL GLOKOV 1] HaOTpATIKOU

OULOTNHATOG TTOV AVATIAQLOTA TO HOVTEAO.

O H amokAwone;=y; —y; kaAelitar opaAua (error) | vriodoimo (residual) Tov povtéAov.

O To aBpowoua twv opaApdtwv, 2e;, vtodnAwvel t uepoAnpia (bias) tov povtéAov —
av to ev A0yw abpolopa etval undev, To HOVTEAO avATIAQAYEL T HEOT) TIUN TWV

TIAQATNONHUEVWV EEOOWV.

Eloodog x;

—>

Eloodog x;

Duowkd ATIOKQLOT
HOVTEAOL

Awryoaup
toleloy{elelols

ovoTNnua

‘E€odog y;

—> Movcé)\ol >

° /y'zy
°o 7/

. AmokQLon
OLOTIUATOG
> Y
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H BaOuovounon magapetowyv weg meopANua
peAtiotomnoinong (avtopatn pabOuovounon)

EmtiAéyetal 1o KATtdAATIAO pHaOnUaTikd HOVTEAO, VI TO OTTOLO DLAHOQP@VETAL pLX
PEAALOTIKT] TIAPAUETPOTIOINON:

ETtAéyetal eva avTimpoowmevTiko dely ot TAQATIQTHEVWY ATIOKQLOEWYV TOV
CULOTNHUATOG Y WG TROG £va delypa HeTtaANTV £l0000V X, TO OTTol0 elval KOWVO Yix
TO OUOTNHA KL TO HOVTEAO:

3. Metacd twv eAev0epwv peTaAN TV TOL HOVTEAOL, O€ OQLOEVES OLVOVTAL €K TWV
TIEOTEQWV TIUES (OLAVLO A YVWOTWV WLOTNTWYV, A), €V oL vTtoAolrteg 0 = (04, ..., 0,)
elval AyvwoTeg Kal aVTIHETWTICOVTAL WG UETAPBANTES EAEY X0V (TTAQAETQOL):

4. Awtvnoverat éva kaBoAiko uétpo opaAuatoc f(e), mTov elval oTATIOTIKE CVUVETIES
HE TA XAQAKTNOLOTIKA TWV VTIOAOLTIWV TOL HOVTEAOL e = (g, ..., ey), T)ToL:

fle)=fly ~y)=Aly (0) -]
5. Oplletal 0 ePKTOS XWEOG O, ELOAYOVTAS AV® KAl KATW OQLX TWV TIAQAUETOWV
(ontot mepogLopotl, OMn < O < M), kaOwg KAl TEQLOQLOMOVG TTOL o)X eTICoVTAaL e
TNV AVATIAQAYWYT] TG OTATIOTIKNG OOUTG TWV OPAAUATWV
6. EmAéyetal kataAAnAog aAdyoplOuog un ypaputkne BEATIOTOTOMONG Y TNV
eTtiAvon tov mEoRATpHaTOC:

minimize f(e) =f(0), 0 € ©
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Alxygappa gong avtopatng padbuovounong

Metonoeig ov ,
VTTOKELVTAL O€ Tvworee
oPpaApata OL0TNTES, A
............. . I
| |
! Iapatnonuéveg | | MovtéAo, <
I gloodol, X I y =u(x A, 0) |
: : ¢ @l)\oyr’] VEWV Ttpcb
I 1 /
| | : TIQALETOWV:
: : HQO(,TOHOWH.EV& dokég aAyopiBpov
! ! €codoy y BeAtiotomoinong
I I
! ! v (VtoAOYLOTIKOG
1 | Tapatnonueveg | Yuvatnon POETOS V)
; ¢€0doL, y ; obaApatog, f(0) Z _
. ¢
AAyoptOuog Emtikaoeg Tipeg
BeAtiotomoinong TaQaUETOWV, 0
Amortiunon ovvaeTNoNG: i
ATIOTEAEOUA LOVTEAOV BeAtiotomomuéveg

(LtoAoytotucdg dpodotog T)

naQapeToL, 6
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Eldikn megimtwor): HovTeEAR mMaALvOQoOunons

O ATAN yoauukn maAwvooounon:y =ax +b

O YmoOéoels wg mEOog T oTaTioTikn doun Twv opaApatwyv (= Aevkog B0uLPOC):

B Mndevikr] pegoAnia, p, =0 (avamaQayetaL 1 HEOT) TLUT TWV TTAQATNONOEWYV)
m YtaOepn diaomooq, 0,2 (OHOoKEdATTIKA OPAAATA)

B Yratotikn) aveEaptnola, 1tot Cov(e;, e]-) =0vuxkabei, j=1,...,n

O XuvaQtnor cPAApaTog: aBQoLloTIKO TETEAYWVIKO OPAA

fle) =2e/?

O BeAtwotonoinon magapétowv — pebodog «eAax 0TV TETOAYWVWV»:

minimize f(a, b) = 2e? = 2(y; —y)* = 2@ x; +b - y;)?

subject to: p,=2e;=2(ax;+b-y;)=0

O To meoPANuUa emAVetat avaAvtika (deopevpéva axpotata, Kuhn-Tucker):

@ = 20— ) (Vi— Hy) [ 20— 1)
b*zzyi/”—”*zxi/”=ﬂy_“*#x

O AvaAvtikég ox€oelg TEOKVTITOUV HOVO YIX OTOLX ELwOELS OOUES, OTIWS LOVTEAX
dUvaung, exkBetika, AoyaglOpikd, TOAVWVLUIKK, TOAVHETAPBATTA YOA UMK, KTA.

O X711 YEVIKN MEQITTWON, aATalTeltaL 1) emAVOT €vOg TIEOPANUATOS Un Y pa U UIKTIC
BeATioTOTOINONC, OTIOV 1] CLVAQTNOT OPAAUATOS ATIOTIUATAL LETW TTPOTOUOLWITC.
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Edaguoyés oe tumika vdQoAoyika moopPANuata

Méoo etjoto vog Bpoxrs (mm)

1200 ;
1100 N \’
1000 |- N -
200 1« /| BooxopaBuida
800 - | Agxavng B.
700 . Knéoov
600 - | | — L=

N 'y =0.7441x + 506.3 O
500 |t ) :

| | R®=0.7064
400

0 200 400 600 800 1000

YTopetoo ot Opov (m)

O Kataokevn kapumuAwv otadunc-

O

TIAQOXNG ATIO delyUATA VOQOUETENTEWV*

Extiunon maoapétowv HovtéAwy
O Onongc (m.x. Horton, Kostiakov):-

Extiunon mapapétowv vdpodpopen

O XuumANewon eAAITOVOWV TV O

LOPOAOY KA delypata, pe PACT LETOTOELS TG
oG petaPAnTc oe Evary 1) TTEQLOTOTEQOVG
YELTOVIKOUS 0TtatOovg BaoT)g, e TOUG 0TTOLOVG
VTTAQX EL LKAVOTIOW)TLKT) CLOXETLOT) (ATTAN N
TIOAAATIAT) YO UHIKT TTAALvOQOUTON):
Extipnon BooxoPadpuidag vdooAoywng
Aexavng (VOO eoN YOAUULKNG arvENONG TOV
VYPovG BEOXTIS CUVAQETI|OEL TOV VPOUETOOV)-

[Mtwon otaOung, S [m]

(amoOnkevTIKOTNTA, €LOLKT) ATIOOOOT))
ATIO HETQETOELS TTTWOT)G 0TAOUNG-X0OVOoU
0T dLAQKELX OOKLUAOTIKTG AVTATIONG.

14

1.2 -

1.0
0.8
0.6
0.4
0.2
0.0

s(r,t) = Q. In 25 +Int |=a+bInt
B 40T r25 ffffffff
************************** y = 0.1803x - 0.5249|
,,,,,,,,,,,,,,,,,,,,,,,,,,, R =0.9988
4 5 6 7 8 9 10

Xpovog dvtAnong, In(t) [t oe s]
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Koutroix mgooaguoyns YoaupUKwy HoVTEA WYV

O H xkataAAnAotnta tov HOVTEAOL YOAUUIKTG TTAALVOQOUNONG EAEYXETAL LETW TOV
ovvtedeotn ypauuikne cvoxétionc (correlation coetficient):

Fg = 20— 1) (Vi— phy) [ 200 = 1.0* 2y = 1)1

O O ovvteAdeomg r AapPavet tipeg amo -1 ewg 1. AQvnTikeg TIHEG VTTOOTAWVOLY
avTloTEOPT CLOXETION HETALD TWV X KaLy (To eva Héye0og HelwveTat Otavy
avEAavel T0 AAA0), evw 1 undevikn) Tipn vrodnAwvet 0t dev pumopet va dxtvtwO et
ML YOO U HLKT) OXE0T HETAED TWV X KAL Y.

O Avtitov ovvteAeoT) CLOXETLOTIG, CUXVA XONOLHOTIOLEITAL WG KOLTTOLO KAATIG
TIQOOAQHUOYNG 0 ovVTEAEOTNG TTPoodLopto oV (determination coefficient) #?, tov
AapBaver tipég amo 0 (kapio Toooagpoyn) éwg 1 (téAeiax mpooaguoyn).

O H eAaxiotonoinon tov oAuoU tetoaywvikod opaApuatog eEaopaAiCet 6TL O
OUVTEAEOTNG TEOODIOQLOHUOV HETAED TWV X KAL Y LOOVTAL LE TOV OVVTEAEDTT)
TIQOODLOQLOHOV HETAED TV Y Katy, KaBwg |1, | =1, (moodavwg |1, 1=1).

O H woomrta dev ioxvel oe mMagaAAayEg tov HOVTEAOL TAALVOQOUNONG, OTIWG:

m  Opoyevég povtedo: vy =ax (ti0etar b =0, wote va eEacPaAiletat 1 pun
AQVNTIKOTITA TNG HETABANTIG V)-

®  OQyavikt] GUOXETLON: AVATIAQAYETAL 1] DIXTTIOQG TWV TIXQATIQNOEWV 0,2
OAAG OXLT) HEOT) TLUN Ly

A. Evotpatiadne & X. MaxpomovAog, BaOuovounon uaOnuatixkwv uovtéAwv =To «avtioTpodo» ipopAnua tne vopoloyiag 10



Tvmka kQLTNOLX KAAT)G TEOTAQUOYNG UT)
YOAUUIKWV UOVTEAWV

1. Méoo tetgaywviko opaipa:

1 n
RMSE = 2 iy
i=1

Av, avtl Tov TeToarywvov, 1o opaApa vpwOel oe peyaAvTeen
AQTIX dLVAUT), dlveTal EUPACT) OTNV AVATIAQAYWYT] TWV
LVPNAQV TIHWV TWV TTAQATIET|TEWV

2. Anotedeopatikotnta (efficiency):

LUYKQLVEL TN OLXOTIOQAX TOL HOVTEAOL TIQOG TN OLACTIORA TWV
oPaApaTwV, AapBavovtag Tipeg amo — o pexot 1 (tédewx
tpooaQpoYy)): 1 twur) EFF = 0 vmodnAwvet ot 1 péon tun twv
TAQATIENOEWV, T)TOL TO OTOLXELWOES UOVTEAO Y, = iy, amoTeAel
eELOOL KAAT EKTIUNTOLAX HLE TO HN YOAUMLKO HOVTEAO

3. Méoo opaApa N pegoAnia:

HY' _HY

Uy

BIAS =

Exdoalet tnv mocootiata dxpood NG HEOTS TLUTG TOU
HOVTEAOL O€ OXEOT HE TN HEOT] TLUT) TWV TTAQATNONOEWV (0T
YOooUUIKT) TtaAvdounot woxvet €€ oplopov BIAS = 0)
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ITowo povtéAo; Ilooes magapeTgoy,

900 ; 900 900 |y = 7E-12x° - 9E-09x” + 4E-06x" - 0.0007x" + 0.0599x” - _
/
y =1.465x + 23.751 HQ AYHATIKO 3 0.1987x +33.043 T
800 11 T ] 800 -
) dALVOUEVO
700 + 700 4 R*=0.7312 700 1
600 | 600 600 |
500 - U e e e 500 1
400 1 400 1 400 1
300 | 300 1 300
200 - 200 - 200 -
100 100 - 100 -
|
|
07 0 T T | T 0
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500

" «[oaypatiko» parvopevo: y =1.4x +20

800
Metonoeis: y,, =y + w, OTIOL W TLX AL DLATAQAXT] ATIO

Kovovikn katavour) MO, o), pe dixomooa ayz avaAoyr tov
HETQOVHEVOL peYEOOUG Y (OPAApa HéETETONG)
MovTéAo A: yoapuko, 2 mapdapetot, 12 = 0.875

700 -
600 -
500 -
400 -
. MovtéAo B: exOetiko, 2 mapauetooy, r?> = 0. 731

200 -

MovtéAo I': moAvdvupo 61¢ taéng, 7 mapdpetot, 12 = 0.924

100 -

‘ | | | MovTéAo A: un YOaHUIKO HOVTEAO «KaQuKaTtovEa», n+ 1
0 100 200 300 400 W MTRQAUETEOL Yo delyua 11 HETENOEWYV, r2=1
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H apxmn ™ ¢perdovs (principle of parsimony)

O OcpeAldnc amaltnon HAONHATIKOV KL OTATIOTIKWV HOVTEAWY, COUPWVA HLE TNV
oTtola éva HovTéAO TIov Pabpovopeltal pe OTaATIoTIKEG HeBOdOVS TTQOCTAQHOYNG
opeldel va £xeL TNV anmtAovoteQEn duvatr) TAQAUETQEOTIOMNOT).

O IoodVvapa moplopata:

B Ol TaQAUETQOL EVOG HOVTEAOL TIQETIEL Vit VAL TOOEG OO EG HTTOQOVV VA
VTTOOTNELEOVV Tax OeDOUEVA TAQATTOT)OEWY, UE PAOT) T OTola yiveTatn
BaOpovounon touvg:

B H xataAAnAn dour) evog povtéAov etvat aoutn] mov emtuyxavel ) BEATot (1)
oXed0V PEATIOT)) TOOOAQUOYN HE TO eAAXLOTO TTANO0C TAQAHETOWV.

O Ymno-nagapetoomnoinom: Y mepBoAtkd adQopeQr)c dour) HOVTEAOV, AVETUTUXNS
aAVATIAQACTAOT] (1] Kot aTtOKQLYPT)) OLOLWAWV dLEQYATLOV TOV CLOTIUATOG, EEALTIAG
™G ePAQUOYNG ADKALOAOYT)TA ULKQOU aQLOOU TARQAUETOWV

B Y UOTNHATIKA KOKT) TQOOXQUOYT] LOVTEAOU

O Ymneg-nagapetoomnoinon: YmepBoAuwa AemttopeQng dour) povtéAov, e xoron
TLEQLOOOTEQWV TAQAMETOWV ATIO 00ES ETURAAOVV 1) TOAVTTAOKOTTA TOV
OUOTNHATOG KAL Ol AVAYKEG TNG LEAETNG, KAL TIG OTIOLES UTTOQOVV VA VTTOOTNOLEOVV
T dxOeoua delypata TAQATNQITEWV

m  [lapamAavntea kaAr] mpooaQuoyr) HovtéAov (VTtepmEooaQUoYT), overfitting)
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YOQoAoyika povreAda

O OQELopog: Qg VOPOAOYIKO HOVTEAO VoelTtal Eva OUVOAO HAONUATIKWOV
HETAOXNUATIOUWV TTOL XOTOLUOTIOLOUV dedopeva edlov kat eVAoyeg vTOOETELg
OXETIKA UE TIS dleQyaoieg TOL LOPOAOY KOV KUKAOL KaL TIc aAANAeTdQAoELS TOVG,
HEe OTOXO TNV TMOCOTIKT) EKTIUTON TV HETABANTWV evOLxdEQOVTOGS (TT.X. ATTOQQOM).

O H yevikn pabnuatikr avanagaotaon evog vOQOAOYIKOL HOVTEAOL elval:

y(f) = h[x(t), A, 6, So Sp]
OTtoL X(t) oL peTaPANTEG €L0ODOL TOL HOVTEAOL (XQOVOOEeLQES POETLOTG), Y(t) oL
petaBANTEG €000V (XQOVOUELQEG ATIOKQOLONG), A T HETONOLUA peY£OT Tov PLOkoV
OLOTIHATOG (T.X. €KTAOT) Agkdvng), O T un petenoua peyeon (magapetoot), s, ot
TIHEG TWV HETAPANTWV OTNV QX1 TNG TTEOCOUOLWOT)S (AXQXKEG OLVOT|KEG) KAL S, OL
TILEG TWV METAPANTWV OTA OQLX TOL CLOTIHATOS (0OQLXkEG oLVONKEG).

O Kata kavova, ta vOQoAoYK& HOoVTEAa elvat daxkLtov xpovov (=1, ..., N).

Amoxploelg, y(t) :
QATIOQEOM, TTEAYUATLKN

|::> eEATHOOATTVOT),

eKPOQTLON VTTOYELWV
VEQWYV KATL.

doptioelg, x(1) :

Booxr), dvvr Tk
eEatpodiamvor), ::>
ATIOANPELS KATL.
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LXTUATOTION 0N KAl TRQAUETQOTOINOT)
VOQOAOYIKWV HOVTEAWV

Adrapegrota (lumped) Hue-katavepunuéva (semi-distributed)
Hu-adiapégrota (semi-lumped) Katavepunuéva (distributed)
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MaOnuatikr) dour) HOVTEAWV

Tomog povteAdov

OewEnTiko viofabdgo

ITAN00¢ magapéTowy Kat
$vokr) ovvénela

dvowng Baong,

DuoKég EELOWTELS AKOQEDTNG Kl

IToAV peydAo AN 00g wot)Twv

KOTOVEUTNULEVO KOQEOTHEVNG QONG, TJHULIEUTIEQIKES | «TTedlOV», He PLOKT) OLVETTELX
OXEO0ELS ATIO TIELQAUATIKEG o0& MOAV pkEn (aTtelQooT;)
AEKAVEC XWOLKN KApaka
EvvoloAoyiko, ITapapetoukég oxéoelg, o€ Mukpog aQlOpog mapapéTowyv
aOLUEQLOTO 1) LOPAVA KA avAAoya Ttov TIOL AVTLTIEOOWTIEVOLV T
NUKATAVEUTIUEVO | AVATIAQLOTOUV TIG KUQLEG BaoKA «aKQOOKOTILKA»

LOPOAOYIKEG dDleQyaoieg

XAQAKTNQLOTIKA TNG AgKAVTG

YTATIOTIKO T)
OTOXAOTIKO

YXEOELS TIOL AVATIAEAYOLV TNV
OTATLOTIKT] OOUT) TWV
LOQOAOYIKWV deLYUATWV

LtoLx ewddNG PUOLKT) CLVETELR,
eAeyxopevn (amo To HOVTEAO)
OTATIOTIKT) OVVETELX

«Mavgov kovTtiov»

Mn yoappuikol petaoxnuatiopotl
TWV 0edOUEVWV €LOODOL YIX TNV

eEaywyn KAelOTwV OxEoEe@V
ALTIOV-ATIOTEAETUATOG

IToAV peyaAog aplOpog
HAONUATIKWOV OLVTEAEOTWY,
XWOIS aTOAVTWGS Kapla PuoLkr)
eounveia
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Avtopatn faOuovounon vOQEOAOYIKWV
HOVTEAWV: KAAOLKT] TQOOEYYLOT)

O H dwdwaola ekTiINONG TV TAQAUETOWY VOGS VOROAOY KOV HOVTEAOL (YVwo
WG TO aAvTioTEO(O VOQOAOYIKO TEOPATIUA) HTtoEEL va avTopatoTtom0el wg eENG:
m  EruAéyetal éva delypa petonuéveov (magatnonuévwyv) amokQloewv
(cvvNOwg Oewpeltal ) xEOVOoeLRA TTAROXT)S OTNV ££000 TNG AeKAVNG):
m EmAéyetal éva HéTQO MOOOAQUOYTIS TOU HOVTEAOL OTIG TTAQATNONOELS
(ovv1Owg XEMNoHOTIoOLELTAL O DEKTNG ATIOTEAETUATIKOTITAG)-

B AlxtuntwveTtal To TEORANUA 0AKT)G BeATioTOTOMNONG (OTOXIKT] OLVAQTNOT),
HeTAPANTEG EAEYXOV, ePIKTA OQLX TAQAUETQWV -

m  EruAéyetat katdAANAog aAyoolOpog yia v avalrtorn twv ntAéov
TEOOPOQWYV TLUWV TWV TTAQAUETOWYV, LE EVAOYO QOO dOKLUWV.

O Meta ) BaOpovounor), eAéyxetatl mavtote 1) emidoon TwV PEATIOTOTOMNUEVWV
TIXQAMETOWV TOV HOVTEAOL O€ ULt AVvEEAQTNTN (KATA KAVOVA HETAYEVEOTEQN)
x0ovikT) Tteplodo (emaAnOevon, validation) — pe tn dxdwkaoia avtr) afloAoyeltaLn
poyvwoTikn tkavotnta (predictive capacity) tov povtéAov.

O Ta ovyxoova HovtéAa, Tov xaaktnelloviat amo VYMAES amaLTroeLs o€
dedopEva, EVTOVO VTTOAOYLOTIKO POQTO KAl HEYAAO QOO TTAQAUETOWYV, N
epapgpoyn ¢ duxdikaoiag kablotatal, OtV TEALT, TEORATUATIKT).
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Avtopatn BaOuovounomn vdoAoYIKwV
HOVTEAWV: EVAX VTOAOYLOTIKO «TIALXVIOW;

ITowrtoyeveig Ereet A\
, TEEEQYATUEVEG /
HeTONHEVES  —— g —> CI)OQT[O’ELQ, x(X) AQXLK&Q

dopTioELs, X, $

N

/®

IToayuatucég
dopTtioels, X'

oLvVvOnKeg, s

‘e
.,
‘e
.
.,
0
‘e
0
‘e
.

ﬂgé\c/f[g:zz\;ng 9 4_®_ AAY0Q180g
““““““ y'=h(s,, x, 6) PeAtiotomoinong
[Toayuatikég "
ATOKQIOELS, Y
IToooopowwpéveg : Zvvéc@fmor/]
ATIOKQLOELS, Y’ 71@00((1@”9)\/1]@,
S\, y

ITowrtoyevelg

|

; Emeleoyaopéveg
HETOMHEVES _®_' O(TCOKQiG&Lg/ Y(Ym) -®

ATIOKQLOELS, Y,y
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H evvowa tne¢ afefarotntag otn padbuovounon
TWV VOQOAOYIKWV HOVTEAWYV

O MaOnuatikn dour] povteAdov: YepBoAkd adr] avamaQAoTaoT) TwV GUOLKWV
OLEQYAT LWV, £WG KAL ATTOKQUPT] CUAVTIKWV TTTUXWV TOL VOQOAOY KOV KUKAOU
(VTTO-TTARAUETQEOTIOINOMN) T] XOT)OT] TTEQLOTOTEQWYV TIAQAUETQWV ATIO OO EG UTTOQOVYV
va LTIOOTNELEOLY 1) TOAVTTAOKOTNTA TWV PLOKWYV dLEQYATLWYV, O€ CLVOVACUO HE
T OO €opa LoToEKA dedopéva (VLTTEQ-TIAQALETQOTIONOT).

O Avungoowmnevtikotnta nAngodogiag: ITpooaguoyn oe detypata mov dev
KAAVTITOUV OAO TO PATHA TWV LOQOAOYIKWV KATAOTATEWYV TNG AEKAVTG, TOCO
TV «HETWV» 000 KAL TWV «AKQALWV.

O Xdalpata dedopévwy: OL LOTOQKES XQOVOOELRES POQTIOEWV KAl ATIOKQLOEWV
TIROEQXOVTAL ATIO TNV EMeLEQYAT I TIEWTOYEVWV HeTENoewV. TOOO oL peTroels
000 KAl Ol EMeEEQYAOLEG VTTOKELTAL O CUOTNUATIKA KL TUXALX OPAApATA.

O Agxikég kat ograkég ovvOnkes: Ot ovvOnkeg ekkivnong TG TEOCOUOLWOT)C
(vyoaola edadoug, amoO1KeLOT) LTIOYELOL VEQOD), ElVAL LN LETETOLUES KAL,
OVVETIWG, AYVWOTEC.

O Xroxikr) ovvagtnon: H Baduovounon pe xonomn dtadoQeTikwy HETEWY KAATC
TIEOOAQUOYNG, KaOwWS KAl 1) EMAOYT DAPOQETIKWYV TIEQLOOWV EAEYXOV, 00N YElL o€
BéATIOTEG TIHES MAQAUETQWY TIOL DAPEQOLV, KAL EVOEXOUEVWS OTUAVTIKA.
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[Tagaderyua: IIgooaguoyr) povreAdov Zuyog
otn Aekavn tov Boiwtikov Kndioov

O Mnvwaia dedopeva eLlc0dov (rtepiodog mpooopoiwong 1984-1994):

B XQovooelpég elo0doVL (BRoXOTTWOT, dUVNTIKY] EEATUODLATIVOT), ATIOAELS ATTO

ETUPAVELAKA VEQX KAL YEWTQTOELS)*

m Xpovooelpd éAgyxov: amtogeon otnv €000 g Agkavng:

O YOQoAOYIKA XAXQAKTNQLOTIKA AgkAVNG:

YT HAVTIKT) OLVELTPOQA PACIKNG
00NG (KAQOTIKO CVOTNUA), UE
OXETIKA ULKQT] peTtaPAnTotnTa

EN00 vOEOKALHaTIKO KabeoTwg,

LVPnAéc amwAeteg eExTHOdATTVONG:!

AT eLeg AOyw daxpuywv.

O EmmAéov dedopeva eAéyyxou:

Méon Ty Kat TUTHKT] ATTOKALOT)
X00VOUeRAG PACIKNG ATIOQQONG
(ovvaOpotor derypaTtwy TaQOXNS
EEL OMADWV KAQOTIKWYV T YWV).

' Basin Simulation
File Edit

Simulation | Calibration || Dates

Caonsider potential evapotranspiration Rainfal:
b K As&ap.s\/zn
o |0.80 — (012 €60£¢HCT]§
Qs ,
| vyoaolag

K. Sail storage
capacity [mm]:

220

Soil tank Iner fl

Initial soil storage (S0, mm):
70

Percolation
L |0.08

lParcoIation

Consider pumping

AeEapevn
vTMéYyeLOV

| vepov

Ground tank

Initial ground storage [0, mm):
140

Outflow
oo

lDutlIow

[ Use measured runaff to calibrate the mode!

—
& Output Timeszeries
Base flow
b ] Runoff
— [] Evapotranspiration

[ Percalation
H2[mm]:[1p0 [ Dutflows
g
Baowkr) gor) o=

[ Calculate ] [ Cancel
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[Tagaderypa: Levagia paOuovounong

O Xevaglo A: Movadukd kQLtrolo, AToTEAETUATIKOTITA HETAED VTTOAOYIOUEVTC Kl
HETONUEVTIG XQOVOOELQAS ATIOQQONG
B JIoAV wavomomtikn) avamaQaywyr] tagatnenuevng antopoons (EFF = 0.878).
m Mn geaAoTikn dlakUpavoT) aATtoQEONG T YWV (0XedOV dDImAQCL LEOT) TLUT),
0XEOOV TETQATIAXCLX TUTIKT] ATTIOKALOT)
O ZXevaguo B: I1pooO1nkn ocuvaotnong mowrg, wote va eAaxlotomoLeital 1o opaApa
AVATIAQAYWYNG TWV OTATIOTIKWV HeYeOwV (LEOT) TIUN, dDIXOTIOQA) TWV T YWV
m  Meiwomn tov detktn anoteAeopatkotntag amno 0.878 oe 0.784.
B PeaAlotikn) amoQor] T ywyv, ToAD KOVTQX 0T OUVOALKA TaQATNENUEVT).

B Mn peaAlotiko Héoo vOATIKO LOOCVYLO AeKAVNG (ATIAQADEKTA XAUNAT]) Léo
eTNOoLX eEATHOOLATIVOT), lom Ttepimov pe to 1/3 g etrjoag Beoxomtwong).
O ZXevaguo I': IIoooOnkn eumelpukov 0QOL 0T OTOX KT CUVAQTNOT], WOTE VA&
HEYLOTOTIOLELTAL 1] TTAQA YWY €EATUODIATIVOTG

B [kavoToumtikr) avamaaywyn tg ovvoAkrg amtoppong e£odov (EFF = 0.807)
KOL TWV OTATIOTIKWV XAQAKTNOLOTIKWV TNG BACKTG ATTOQQONG.

B AvEnon antwAewwv ecatpodanvor)g oe 50% g péong etnoag PEoOXOTTWONG.

m  EvAoyodavels TIHEG TAQAUETOWV.
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[Tagaderypa: AMoTeAeouaTA TQOCOUOLWTEWV
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IInyn: Efstratiadis, A., and D. Koutsoyiannis, On the practical use of multiobjective optimisation in hydrological model
calibration, EGU General Assembly 2009, Geophysical Research Abstracts, 11, Vienna, 2326, 2009 (http://itia.ntua.gr/el/docinfo/901/)
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TeAwcég emonuavoets: Ilwg pmoget va
esaodaliotel pua evgwotn pabuovounon;

O H xvowx dvokoAla ot Pabpovounon eykertal otnv VTAEET TOAAOV CLVOVACUWV
TIAQAUETOWV, TTIOV TTAQAYOVLV Lo0dDvaua Kadéc amokpioelc g Aekavng (otn
BBAoyoadila xonopomoteitat o 60og equitinality), Yeyovog mov cvventayetal
HEYAAT) afeBalOTnTa WG OGS TNV TEAKTLKT] XONOT) TOV HOVTEAOL WG eQyaAelov
ANPNG anoPpaoewv (Yix VOROAOYIKO OXEOLATHO 1] TROYVWOELS).

O H apepaotnta eAeyxetal kaAvtega OTav o TV EKTIHNOT] TWV TARQAUETOWV
A&ELOTTOLOVVTAL OTO HEYLOTO BaBpo OAa tax dxB€otpua VOROAOY KA dedopéva
(LETENOELS), € CLVOLACHO e TNV LOROAOYIKN epTtelota (VBpLoLkn PaOuovounon).

O M evpwotn (robust) fabupovounon opetder va eEaopaAilet:

B (KAVOTIOUTIKN] AVATIAQXYWYT] TWV TIAQATNONUEVWV ATIOKQIOEWV KATW ATIO
dadopetiéc ovvOnkeg Gpooticewv:

B OUVETELX TWV PEATIOTOTIOUHEVWY TIHWV TWV TIARQAHETOWV WG TIQOG TO
bGLOKO-EVVOLOAOY KO TOLG LTIOPBAOEO:

B 0eaALOTIKN dlaLta TV UT) EAEYXOHEVWYV (ATIO HETQOTOELS) ATIOKQLOEWV Kol
eVAOYT KATAVOUT] TWV LOATIKWV TIOQWV NG Aekdvng (LOATIKO LOOLVY10).
O T'evikd, 1 xoron HovTéAwv ¢etdwAwy o mapauéTpove meplogilel Tnv afefatotnta
KL OUVETIAYETAL TILO EVOTAON KAl TO ALOTUOTA HAONUATIKA OXTUATA.
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