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Abstract

The study area of th is Diploma Thesis is Tavronitis river basin, located in

Crete, in the prefecture of Chania and covers an area of 173 Km 2. The
semi-distributed river basin model Soil and Water Assessment Tool (SWAT

2012) was applied, coupled with a GIS interface (ArcSWAT), in order to

assess the hydrological budget of the watershed. The main results were

that the annual average flows of Semproniotis, Roumatianos and Derianos

are 13.6 million m3/yr, 16.4 million m3/yr and 32.2 million m3/yr respectively.
Additionally , the runoff coefficient was found to be 044. The model 0s
performance was evaluated using statistical parameters such as the NSE,

PBIAS and RSRindices .

Subsequently , a reservoir simulation model was developed to investigate
the performance of a proposed dam , with two different volumes , 5 million
m3 and 6 million m 3. Also, three climate change models were run , using
the A1B scenario, in order to evaluate the impact of climate change on

the river flow and the reservoir .

For Tavronitis river basin it was fo und that the average temperature will
increa se about 3 -4°C until the end of the century, the annual
precipitation will decrease about 30% and these will lead to a major
decrease in the river flow of about 48%. For the reservoir there was a
primary goal set , to provide 4,982,500m 3 annually. According to th is goal,
nowadays the 5 million m 3 reservoir will have a 99% success for providing
water , which by 2040 will decrease to 96% and by 2060 to 72.3%. The
simulation for a 6 million m 3 resevoir suggested that with the present
circumstances it will have a success of 100% in providing water , which by
2040 will decrease to 99.3% and by 2060 to 74.5%. The results suggest that
the projected climate change and the resulting droughts, will have
significant impacts in  the operation of the reservoir and that the
watershed will not be able to provide sufficient water to fill the reservoir
during drought periods.
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A Anuga : (Geoscience Australia and the Australian National
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A MODFLOW: (Modular Three & Dimensional Finite & Difference
Ground & Water Flow Model) (Harbaugh and McDonald, 1996)

QOO0F £1 O O6EBGERART £0SO al AVCORBO, Afl Al 3 &3
al ARF A4RESO

A Topoflow : (Peckham et al.,2007) HHSRT T & 1 Af AOET ET £0O0 1 00
PE TET A E DURIT30 al AaivTARI 30 RE VI11T1Af

A HSPF (Hydrological Simulat ion Program -Fortran) (Johanson et al.,

1980; Bicknell et al., 2001) | RORO1T O1 3 OET fEO UaROI OAQA
UROOI T A o6ERItadbUF, TE aUOAfFtFfEFA T AT A

A MIKESHy: (European Hydrological System Model )(Refsgaard 1997,

Demetriou and Punthakey , 1998) | RORO1T O1f3G0a ROT OAT T t

13710

A ETD (Enhanced Trickle & Down Model) (Schoor et al., 1984;
Ni kol aidis et al., 1988): OE FfE aUOAT
t1T SO £SO t36SO UaROI OGAI 130 RURFETAFS
A6 ORRO&?r 1 Al A6 OR?P RAAAT RE?

A SWIM: (Soiland Water Integrated Model ) (Krysanova et al., 1998)

A MT3D: (Modular 3 & D Multi-Species Transport Model) (Zheng, 1990),
AOAof UBE EOt ¥ UaROT OAT T O3 i 00F A1 OU 0

g
Rf & aGhéng 6&yu, 2002):



3 AAei 60t T ERE 1T 00f A1 OU (Calibration)
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AERZSO RFEO Af Ot RUAT RA aEO 06 OREY OA o6RORa
&l A 0 RY O6t AUP t RFA oleEABREFA FEEY | PRE
al AODORU3eETAO Aot Elaiiae OOAaA E61 RF EOt OS
REOAR®GSO (RUOOITTA4 40 REOARTA) RUEfTT30 0O
EY 600630 7SO AEROSO tOU eEROOT E6OU (emiss
et al., 2000) 60U tA0&ADEVLREDARIRE, AI 1 Ae
06 00SO O6ERITADaAaAOEI o6ARt OO A REOARI A ET 60¢
ESGOAT O Ed&t: E OI T OAAOEI A REOAROSO a1 o6¢C
PT ¥ al1F, A1B T Al ai1dz E OI 7 OAAOEI A REOAR®GS
T AT EAAEfiI‘%‘TOA REOARGSO £A£&2.

D O OAOf RO gRE3OEY gURIVT&F FEY af Ot RUAIT R/
al AAEOOAY 4&aeEO030 (0QggaQ) AUOUO AOAsf UUeEC
OROROOOI 3 RESO OO0 £1 SO OE a4RE A REOARI A
B gl it QA 2. 4)

Zevapro A2 Métpla avEnen Tov PHEGOL TUYKOGHIOL KaTd Kepahiy eicodnuatoc. [Sitepa éviovn

Katavadoon evipyewc. Poydoic adénon tov maykocpiov minBucpot. Apyn kat
TUNUATIKT TEXVOLOYIKY] avATTUEN Kal PETPIES £m¢ peydhes wdhaysg otn ypiomn e
Paybdaic avinen g cvykévipoong tov CO, otnv atpocpaipa 1) omoia Hu @Tacel To

850 ppm o 2100.

Tevapro A1B | Paydoic owovopukn oavamtoln. ldwitepo £viovn xetavaloon evepyewng ahha
mopilinla Siddoon VE®V Kol omodoTIK@V TERvoOloymv. Xphion TOG0 OpPLKTGV
KOLGILeY 060 Kol EVUAAUKTIKGV Tyav evépyelas. Mikpes ahhuyée ot ¥phien yns.
Poydaia avénen tov maykoopou tinbucpod péypt to £rog 2050 kKo otadiek) peimon
tov ot cwveyewe. ‘Evrovn avénon g ovykévipmong tov CO, oty atpdceaipa 1

onoia Bu otdcel ta 720 ppm 10 2100.

Eevipro B2 Avamtvgn ¢ TeyKoaue owovopiag pe pétprovs pubuone. Hmotepes teyvohoyikés
ahhuyéc oe oOYKpLON He Ta oevdpuwe exmoumdv Al ko Bl Puydaic avinen tov
maykocpion mnbuspon. Avtnon g cvykévipoong tov CO, oty atpdéc@uipe Le

pétprovs ahhd etubepoiic pubpovig ) onoia Bu grécel To 2100 ta 620 ppm.

Xevapro Bl Meydhn ovénon tov TayKOGUIOL Kotd kegainy ewodrjuatos. Xaunin ketaviloon
evépyews. Meimon g xpiong tov cupfaTikav TNyev EVEPYEINS Kol GTPOON TN
PG TEXVOAOYIOV 7OV ¥PNGILOTOIONV GVOVEDGLIES EVEPYEWKES Tyéc. Payduin
avénon Tou taykoouou tinbducuot péypt to £rog 2050 ka otadiak) peinot) Tov ot
guvEyeln. Avcnen g ovykevipeeng tov CO; otV aTpocQuIpa PE fOVS CFETIKG

puBpovg ihitepa amo to 2050 kut petd ) omoin Bo pracet to 2100 ta 550 ppm.

gl 7t O0A 2.4: GOFHGER] AgoETfoRO6 & QEIT £ EY 7

dzZRAB6E@A F EY IRCC,2608)0F ) (
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aerosols (Hz0, Nz, T =3 .
0y COy Oy etc) 2

terrestrial {
(earth) radiation e ey

atmosphere-land (
coupling p;

atmosphere-ice wo——  wind
stress
precipitation

coupling t l
evaporation

changes of land couli atmosphere-  changes of ocean
changes of atmospheric features, orography, : ocear?i:%upnng basin shape,

composition vegetation, albedo, etc salinity, etc
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Uoe OT OA ge Gams (httpA/www.cmmap.org/learn/modeling/whatis1.html )
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1 PEUOI YT A OE 71 0ERIODET EIORERBDUDRIE RF T
0 ROROOOI 3 REI ¥ 000604 OO Al FEOOT T Ar Ué
(U6OT T 1 OAY SRE?Y) TAT USRgedbOfr Al RE FREITFP ]
OEP Aal Ef &7 AOAT URETYT 6 AAT t ROT A At OORUAT R
P UT T OuOROAY, 2) FITEIRIAMRIOESMMraldRr EQUDOT T
(Statistical/ Empirical Downscaling) 1Al 3)
aUOADI T & U6OTT1 OAY SRE aARgeEF Al RFET YRERE
nOOfF Al @Réyional Climate Models, RCMs). | Rt T ET ¢ AT AT A OO«
0 ERT ORI ROAOOANT ogaBO®r 1 AOAT UREY t A O6O0A 3
aUOAOT T & U6OTI T OAYSRE YAl AOAo6f3UETAO o6R
O0ERT OUT V& 61 EROUORGA RP A OEAATE?D TT@O“TA?

FPA GCMs & 060U 06ROV 306 -0 URDEP ERMO A

(Dickinson et al., 1989, Giorgi, 1990). D# EO EIT 1t OA 2.6 AG6EI
“ROQEAATQE POU 0611063 TT1I1TAfFTYT O3 1 O00F A
i OO0F Al 0.

gl 11t 0A §2. ®:RORAEAAT RE FOU F 0611 03 V] ERAZETY O3

https://www.wmo.int/pages/themes/climate/climate_models.php )

dzZA YT T 7T APT T4 100 £1IA 60U URERI T 6601 &é EV AC
6Rt ARATT A ENSEMBLES 60U E EVYF @I ERE 7 OU 1EI
PO REOARI O ai14£ VAl t1T A oBRI2ZEAOWOr GaaI0T AOA
i 00F £1 6 T U1 1 O0UOROGAY 060U 4Aa3$RE EQEGBAMRAOT 47 S
T OOF AT@AEBI &Y AT A FTEO 1111 APTVTe& ATTAA®, 0
k ORFP 1 M@ Pldhck (Max Planck Institute for Meteorology , MPIM) .  dzO

~

T AP ARTE3ARAO tRO60O6O1I 30F AY o6AATtRITA 06ROA
ECMWEF (European Centre for Medium -Range Weather Forecasts
T ET Ef @ROUO 1 ¢ YTT1TAfPTY & AT T AAAE .
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351 PEITYT OO RUOaAUART O EQGOAI :

A KNMI-RACMO 2-ECHAMS5

i 00f AnDRabmo 2-Echam5f O AF REOE ¢t O TkEFXRESR @30/ 1
3 AE R ER EA

~

PERTT ACa@AiQkae AT T 1 3% HEE&EOQIEISROT OA
311 AOa@a@rk ORF 1 7 0603F O AUPt RUTAATTEI RFEO 06A¢/
T AT RFIT VY EVIRCERMRt ¥/ ensde@lesrt 3.dmi.dk/metadata /KNMI-

RACMO 2-EURdomain _spec _25km_Dec 2008.pdf )

A MPI-REMO-ECHAM5

dzOAO A6+ DK ORF | 7 Meaxf fanck (Max Planck Institute for
Meteorology, MPIM) T ADRERT 7 O6 Od ReefEU ARFAE4AD (T é ERE?T
IPCC.

A SMHFRCA-ECHAMS

3 IEREVOEDEOUEANIE®OESROI DAUVA BOT OATORY3 f,063F OU
SMHIZAU F | A0@AD6 TAIFtT ORU AT RDT RCA
DZ OOOBOAT A 2.1 U0UAQOOOfr Al FA YTITTAFPTTA 100,
RFEO ERAAROA T Al E O6ROAI EUR& t OUYT :
] DOATR2AZL Qi TTAPTT4& 1 00F &I A 6ROROT OOSRETY
al RS0311000¢t £1 O kORf1 7 OIGCM Adt AARIT &
P OU RCM a04dorUdItoOU Al all OAR/
P OU RCM| 6 ROARUEjaOAORA
RCM
KNMI- RACMO2 KNMI, ECHAM5-r3 Christensen et
RACMO2 Netherlands al., 2008,
Meijgaard et
al., 2008
MPI-M-REMO | REMO MPI, ECHAMS5 Jacob et al.,
Germany 2001
SMHIRCA RCA SMHI, ECHAM5-r3 Kjellstrom et al.,
Sweden 2005
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RF ERE30U0O aot T Ef ReREI T Rt 4é1 BYTAO 60U
RUOF AU ETAO o1 EeOT EFRITOO UARFEY al AY 31 AOF
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I EYA0EY AQOEf Al o6ROF aORRA, EO3 E 11 OQORE ¢
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El ReUEERAO O tQaGARPMITAITY O EaAUOT OAT Tt ¢
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(DEM-Digital Elevation Model)
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P E al A6 ORF SRE ETTEQGGESO 1 Al AGOETF Al E6
61 ERARF ERE EIT1Tt OA FARD 3WOURIEW3 O EATADEA A6 ORRO
&l A 00 DEiI 6’FRSOEBD®E4 OrS aAei OOt1T EREY URERI I
al AR?P FOP5R001 RE ET ER&RI O a&i A, 1 Afl O S&1 &RrAH 8% E
2001-2005. GoEI f A AAl OE aAéei OOtT1 ERE 1T AT AT A P
al &R?P ET A20099571 AT O 711 A 7SO O6ARAT AP RS
EUARTt RTF ETAO T Al RFEO U6ti OT6E T ETA0OE A6 OF
UARATF ERTRFITTAETBEOEEOOUG6 ODUT Ar 1 AOO3
DZ OO ©6ARAT 4fS ®ODOAITA Ol AG®DARAT Ef ROT T Al (
Eol 1 AFUAERADOO DENARSOIEDF ot T1 Ol 6E T ET AOE Ao
] BOAT AY 4.1 351 O0ARATEFROI 60U tRO06OCB6OI e ET A
DE71 6 RSOl 37 E
] ARAT E? g6 Ed&AERE g3 ROY | dzl T &
Rt O SVEol 1 £UE€
] BOAT At A&iRAABSA O1 A0SO : Soil s (
SOL_AWC Gl Ae AFRARBROA 0-1 0.3
Available water capacity in soil Igyer i
(mm H20/ mm Eaauo
SOL_K OORERT £#OE UaRAUTT 1Y a8 0-2000 20
(mm /hr)
] OAT A¥ EI RAASA®tr atEaodi A0SO : Su
TLAPS KERT OaAéei gaA 0-50 -5.7
Temperature lapse rate (  °C/km)
CH_K1 Effective hydraulic co nductivity in 006300 20
tributary channel alluvium (mm/hr)
CH_N1 Manni ngds oné6 val ue 0.01-30 30
channels.
f OAT A¥ EI RAASA&t akEadi £#0SO
OV_N Mannlng s "n" value for overland flow. 0.01- 30 30
ESCO DAOF ET ERA&T ER&D O%bi 0-1 0.5
evaporation compensation factor
EPCO Plant uptake compensation factor 0-1 0.9
SLSOIL Slope length for lateral sub -surface 0-150 100
flow (m)
CANMX Maximum canopy storage (mm) 0-100 20
] OAY A EIT RAASA @Routlad=(@R2) £0S O
CH_N2 Manning's "n" value for the main -0.0160.3 0.3
channel
] OAT At EI RAASA®F aEaldi £#0SO : Groc
GW_DELAY | DAOF ET ERF &F 1 AétUREIA 0-500 31
O E R G33oundwater delay
(days)
ALPHA BF | ] RAAOOF A¥ 3UEREY fE| 0-1 0.9



















































































































































