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Figure 8.2 Flow in a bend.
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Metpnoelg He aAAa opyoava

Qliner Operating

Doppler sounder QLiner2 tnc OTT.

‘Evag akouoTIKOG peupatoypdagog Doppler (acoustic Doppler
current profiler - ADCP 1 ADP) givail €vag JeTpNTAG TAXUTATWY
TOU VEPOU, TTOU MoIAcel Je To sonar. MeTpdel TIG TaxUTNTES TOU
peUpATOC O€ dlIagopa BAadn avaAuovTag Tnv diapopd TNG
OUXVOTNTAG AVAUECO OTO EKTTEMTTOMEVO KAl OTO
ETTIOTPEPOUEVO NXNTIKG ofpa (Doppler shift).

To @aivépevo Doppler €ival n aAAayr oTov TOVO €vOG rXou
€AV N TTNYN TOU TAgIOEUEI YE MIG TaXUTNTA OE OXECT UE TOV
aKPOATH, OTTWG aAAACel n ouxvoTnTa (pitch) Tng oelpvag evog
acBevopopou oTav autd TTANCIACEl KAl ATTOUOKPUVETAI ATTO
EUAG ME MEYAAN TaxUTNTA. TO Qaivopevo Doppler 1IoxUel Kal
OTO QWG. H ektTePTTOMEVN (ATTO TOV TTIECONAEKTPIKO
TAAQVTWTR) OE0UN EVOC NXNTIKOU OANATOG avakAATal atro Ta
OTEPEA CWATIOIO TTOU TAEIOEUOUV UE TNV TaXUTNTA TOU VEPOU
Kal avaAueTal n dla@opa ocuxvoTnTAag TOUG.

Sensor




Mstpr']cstq e aAAa opyava

Reference  Posifion
point first vertical

a = Position first vertical

b = Spacing

c = First edge
d = lost edge




Metpnoelg He aAAa opyoava
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YAPOMETPH2EI2

W™
0.3m/s 0.6m/s 0.7m/s 11"/ 1.2m/s 1m/s 0.9m/s 0.8m/s 0.4m/s
1m/s

|

hy

0.45m? 0.70m? 0.85 0.90m? 0.75m? 0.55m?

Q = 0.3%0.45 + 0.6*0.70+0.70*0.85+1.1*1+1.2*1+1*1+0.9*0.90+0.8*0.75+0.4*0.55

Owipeon pws mo cvvlem Swrouns ce Eva apBuo
opboyavikdy dwtoudv onwc deiyvetan oto oymua 4.11. INa xabe térowr dwroun, T
mAdroc Kot 1o PabBos umopovy va petpnbovy pe pio HeTpoTUVIX Kot UE pa oTadio Kot
N UECT TUYVTNTC UNOPEL VA TPOCEYYICTEL GUV 1] UETPNUEWV TuyvmTa o £va Pabog
0.6h xdtw ard myv smeavewe. Ywbetdvias avmyy Ty pébodo, pmopovus va
Eavaypayovus Ty eZicwon (4.34) o eins:

£
U=— w.hU
4.36) A; Vil
U, =ufz=041)

omov o N eivat 0 uptBuos ToV EMUEPOVS TUNUATOV . Kot

N
Q=UA=Y whU,
4.37) i=1




YAPOMETPH2EI2

Ydpopérpnon pépatog

orabia yio v pétpnon T ordBung
. .

PECoc dpog
onpeia OTToU PeTpdpe TayUTnTag

- eppadd
NV TaxdThTO

Blaropns

3 [ 08 | 07 |
5 | 100 | 12 |
6 | 100 | 1 |

0.55

* aro 0,6 yia Tig akpaizg diatopéc

i

oM

H

L= ]

(4= ]

pg 1o GeBopva Twv PETPROEWY aTTd TOV Trivake, EXoupE pEon TayUTnTa oTry guvoMkn diatopn =
Vpéon = (0,3°0,45 + 0,6°0,70 +,, . +0,4°0,55 )7, 20 = 0.84 mfs
0TTGTE N Ty Tou ToTapod svar Q = A*Vipéon = 7,20°0,84 = 6,05 m'ls

(15/3/2018)
h=0.88 m—Q = 6.05 m?/s /udpopétrpnon = Ceuydpl oTaAOUNG — TTapoxns (h-Q)

(12/4/2018)
h=0.98 m—-Q =7.15 m3/s / udpouétpnon = euydpl oTaBuNG — TTapoxns (h-Q)




TI MAGAME

Yndpyouv ol10@opa Opyovo UETPNONG TNG TOUYVTINTOC TOV
VEPOV, TO 7O WaAMO Kol cvvnbicuévo amd to. omoio €ivor o
LLAMOKOC.

[0 TOV VTWOAOYIGUO TNG TAPOYNS EVOS LOUTOPEVUATOC GE UL
OEO0OLLEVT] OTIYLI E1VOL OTOPAITNTI 1N LETPNON TOV TUYVTTOV
TOU VEPOU GE€ Ol0POPO HEPN TNG OlTOUNG, KoOMC Kou M
OTOTOTTOGT TNG OLOLTOUNC.

Epocov €yovue petpnoet A ko V, 1oyvel Q= A*V

Ot vopoueTpNoELS 6€ KAmolo BEon EVOC TOTAUOV GKOTO £)YOLV
VO, LOC 0OMGOLY KOTOl0L GYECT Ue TV omoia Oo pumopovue va
CUVOYOYOVUE TNV TOPOYN UECH TNC 6TAOUNG TOL TOTOUOV,
LETPOVUEVNG UE KATOL0V TNV (GTa0in).
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\ 3. Yopopuetpikol otabpol
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\ 3. Yopopetrpikol otabuol

+7, f_,+d
Mean section method = ) { '2+ i) (bl-b,_,)

MEBodOG TpatTeCiwy

Segmen:

N2 . y
Q= S¢,=S02= D 5.4, .(.é.‘..‘.l_Q_L:.'_).
=l

Mid-section method

b by %

e — MéB0d0o¢ opBoywviwy

by b;
&

;
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Segment

O1 duo pEBodOI yia TOV UTTOAOYIOHO TNG TTAPOXNG O€ Eva udATOpEUA.

210 onMEia bi gival ol 0E0EIG TWV KATAOKOPUPWYV OTTOU £XOUV YIVElI NETPAOEIG
TaXUTNTAG, Ui, KOl BaBoug di (bi atrooTdcelg amrd apxn).

Agv gival avayKaio ol 0E0EIG TWV KATOKOPUPWYV VA ICATTEXOUV.







N 4. H kopummUAN otabpunc - mopoxne

Awaypappo dSraomopacg

oo
1 1.65 322 v = 9.1387x32082
2 151 215 = R*=0.5642 /
3 137 234
4 112 172 0 +*
5 1.35 25 3
6 142 342 33 r
7 113 58] //P
8 119 18 T
g 1.05 105 ©
Q 25
10 0.58 14 ] A
11 1.05 121 R *
12 135 259 O 20
13 1.08 147
14 1.49 40.2 15
15 0.99 75 V= 34535x- 22 237
16 0.87 5.4 vrA——4>47?¢r 0 0 0/ oD/ D00 7 R"=887i3
17 0.83 43
18 0.75 35 3
19 0.67 26
20




\ 4. H kopummUAN otabpunc - mopoxne

oo

1 1.65 322 RZ = 0.9201
2 1.51 215 /
3 1.37 234 *

4 112 17.2

5 1.35 253 / 4
5 1.42 34.2 . 4

7 1.13 15.8 E + "

8 1.19 18 o » /

9 1.05 10.5 g' 10 /?,

10 0.58 14 E

11 1.05 12.1 o

12 1.35 259

= 108 | M7 . 2XE2H EKOETIKH
14 1.49 40.2 ) _

15 099 | 756 / Atgypappa-semilog
16 0.87 5.4 1o

17 0.83 43

18 0.75 35 .

19 0.67 26

20




\ 4. H kopummUAN otabpunc - mopoxne

o/ h a

1 1.65 322 =9 138 7x3-2082

2 1.51 215

3 1.37 234

a 112 172

5 1.35 25 3

6 142 34.2 §

7 113 15.8 S

8 119 18 4

9 1.05 10.5 (=]

10 0.58 14 é /5

E 1:2 ;; 2 XEZH AYNAMHZ
13 108 | 147 Aidypaupa loglog
14 1.49 40.2

15 0.99 75

16 0.87 54

17 0.83 43

18 0.75 35 *

19 0.67 26

20 0.63 21 *




N 4. H kopummuAn otaBung - mopoxng

(a) ApiBpnnikot Aloveg (b) AoyopOpkot Aloveg

V'TY'TW‘TTI’T l‘l"l‘YIYT‘IYT‘rTTjITYWT

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35
LtaBpn (m)

H kautruAn ota@ung — mapoxngs (h-Q) ival ouvnbwc pia oxéon duvaung
(power relation) Q = ah? . Autég ol oxéoeig @aivovTal euBciec o€ log-log diaypduuaTa.
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£€0W TNG KANTTU
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JtaOunypadpnuota
\Y/

00:0 2061/60/91
00:0 Z061/g0/V
00:0 T061/80/1
00:0 2061/L0/6
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00:0 0061/TI/1L
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00:0 0061/L0/€
00:0 0061/90/01
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00:0 0061/t0/ST
00:0 0061/V0/T
00:0 0061/€0/0T1
00:0 0061/20/91
00:0 0061/10/V
00:0 0061/10/1




N 4. H kopummuAn otaBung - mopoxng

MEow TNG KANTTUANG OTABUNG — TTAPOXNG TA OTABUNYPA@NUATA JETATPETTOVTAI
o€ udpoypapnuaTa.

(@)  Zrabuyypagnpa (b) Yapoypagnpa

Hapoyy (mis)

7..7r‘r—‘-

12 18 : : 6
Xpovos (hr) Xpovog (hr)
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TI MAGAME

O1 vopopueTpikol otabuotl eivonr BEcelc TV G KATO0 TOTALL
omov: (o) mapakorovbovue (KotaypAPovUE) TNV oTdoun, LE
Baon éva avbaipeto datum ko (f) kdvovpe vOPOLETPNCELL.

Ol VOPOUETPNGEIS YIVOVTOL TAKTIKA TOGO GE YNAL vepd OGO
KOl GE YOUNAG vePA.

Kdé0e vopopérpnon pog oiver Eva Cevyapt h — Q.

Me ta Cevyaplo U TO KATOOKEVACOVLE TNV KOUTVUAN 6TAOUNG —
TOPOYNGS, TOL GLVNOME Elval Lo GYECT) OVVALNG.

Me v KoumoAn otdlung — mopoyNS UETATPEMOVUE TO
otabunypaenuote (otabun ovvaptncel Tov YPOVOL) GCE
VOPOYPAPTLLOTO (TOPOYT] GLVOPTIGEL TOV YPOVOD).

To suPoooy peTacH TOVL VOPOYPUPNUATOS KUl TOV X-AEova
£LVOL 0 OYKOG TOVD VEPOD.




6. AAN\EC LETPNOEL
\ G LETPNOELG

Hydrolab MiniSonde5
TNG Eco Environmental.
To 6pyavo auTto PETPA TIG
BACIKEG PUOIKEG 1D10TNTES
TOU vEPOU Kal
OUYKEKPIUEVA TNV

gap);\loxpacla, 10 pH, T0 S Ay ey R B
ICAUMEVO C’)§UYOVO KAl _ Tivia | G

Tr]V qvaINOTan TOU o YR YIOTIITg

V£p00 IS

e
8.23

5
il el Wl I Il Al I i
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Mivaxacg 1: MeETpRosc TV U KOXNPIKDV NapapsETpav Tou wEpoU.
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6. ANAEC LETPNOELC

»  RES2OINV . Dighay Sections Window » CVJsers\pleHDdom| MAtes metisea\ el a
Fe  Osplay semons  Change dsplay setings  Edtdss  Port  Est
CASASI00Propects W00 12 sdk

Ps2 400 240 40

Calcutated Apparent Resatiny Pseudosection

Depth  leeation %0 Abs emor = 1 (M %
400

Irverss Model Re g
O T (O N ) R R O e .
KRG 664 e T34 % Jee 196
Reststvty n ohm m Unmt sloctrade spacng 20 m




g 0. ANEG LETPNOELG

File Ede  Change Setengs I

BOT DO KOG TUO LR L0 Aol LaX

4

61

52
02
123

Marsured Agparent Rasistety Pasudnsectan
3 400

Cakculated Apparent Resistaity Pseedosection
Degth  NMersoon 10 Abs smer=110%
400

Invarse Modet Resiseaty Section
I T O O O ..

135 243 455 B& 153 ria 516 uy
Rostraty o ohmm

T co MOV K

Unt slactrade spacng 20 m

>0 4




o AHMOZIA ENIXEIPHZH HAEKTPIZMOY A.E.
A@ [K{@E\\_/][ﬁ] AIEYOYNZH YAPOHAEKTPIKHZ MAPAIQruz

QTOPROMNS
A}X@K@{i@@@ EPEYNA KATAKAYZHZ

KOITHZ NOTAMOY AXEAQOY

KATANTH TOY ®PAIrMATOZ ZTPATOY




6. AAM\EC LETPNOEL
\ C MU Pﬂl \C

River Flooding

1.2 ANTIKEIMENO THXZ EPEYNAZ

To avmkeigevo ¢  napoladnc EPEUVNTIKAC Epyadiac, onmg
anoTUMVETal OTn OXETKI oUuPaon, civar o kaBopiopgdc Tng Koimg
KaTakAuonc Tou noTapol AysAmou KaTavTh Tou @pdypartog ZTpdTou KaTtda Thv
nepinTwan Asimoupyiac Tou udponAekTpikol oraBpol Kal Tov EKXEINOTDV.

To prfkog Tou moTapol anod Tn B£on Tou EpdyuadTog ZTPATOU £MC TIG
ekpolig Tou kaAUnTeal anooTaon 66.25 km. MNa To prikog auTo Tou noTapou Ba
ekmipnBei To edpoc katdkAuonc yia pn povipn porl nou Ba npokdnTel wg
enaAAnhia Tng povipnc, kara To pahhov r fTTov porc nou diagelyel and Tov
orabud napaywync Kal Twv udpoypa@nudrmy Twv ekXeiMoTwyv yia didgopa
gevapia napoywyv arxprc. H digpedivnon aut Ba yivel yia Tpia gevapia pe
napoxn arxpnc 500m3/sec, 2000 m3/sec, 4000 m3/sec. MNa Tpia ni NnA£ov
gevapia Je napoxr arxunc unepyeihiong 1000m3/sec, 3000 m3/sec, 3500
m?/sec Ba civar duvarov va ekmunBei pe IkavonoinTkr Npoggyylion To Upog
karakhuonc pe Pdon Ta anoteAéopara g digpedvnonc yia Ta npwTa Tpia

gevapia.




6. ANNEC LETPNOELG

BoBupetpnoelc

GPS Magellan tutou

Thales MobileMapper.

To 6pyavo gival EQodIacuEVO
ME To ArcPAD Kai £xel TNV
duVvaTOTNTA VA KATAYPAPEI
onMeEia kal YpapuEG.

To Opyavo £XEl IKAVOTTOINTIKEG
QKpPIiBEIEC GOOV aPopa TO
opIfOVTIOYPAPIKO OTiyHa
(akpif€la Tou VoG PHETPOU)
aAAG TTOAU XaunAécg oTa
UPOuETPa

To Sonar Lite Tng OHMEX civail éva single-beam
BUBOUETPO TTOU XPNOIUOTIOIEITAl VIO EQAPPOYES
udpoypaPiag, aTToTUTTWOEWV Bubou, ekBabuvoeig
KATT..




N 6. AN\EC LETPNOELC ‘

BoBupetpnoelc

5"
GPS antenna

o Sonar's'eye’
B n
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6. ANNEC LETPNOELG
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6. ANNEC LETPNOELG
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Ymwopvnua
XSCutLines
m BiockedOb:

MONTEAO
HEC-RAS
(Hydrologic
Engineering Center
River Analysis
System)




XAPTE2 [TAHMMYPA2
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Avw pouc AVw pouc
MNapoxn 500-1000 m3/s Mapoxn >2000 m3/s




MeEcoc poug MEgcoC pouc
MNapoxn 500-1000 m3/s Mapoxn >2000 m3/s
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XAPTE2 TAHMMYPA2
Avw pouc — 1500 m3/s




XAPTE2Z NMAHMMYPA2
Meooc pou¢ — 1500 m3/s
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XAPTE2 [TAHMMYPA2




Nekavn amoppong AxeAwou




XAPTE2 [TAHMMYPA2







N\ekavn arnopponc AxeAwou

2YMINIEPAZMATA

Ta yevikd oupnepdogara nou pnopouv va sfaxBolv ando v
napouga digpelvnon sival 0Tl n QUK KoiTn Tou noTtapol Ayxshwmou
KATAVTT TOU (ppAaypatoc ZTPAaTtou pnopsi va OIoYETEUOoEl PE aopalela
napoxsc TNe Tacne Twv 1000 m3/sec. Na peyaluTepeg napoxec, onAadn yia
Ta MNEVTE EK TWwV £CN Osvapiwv nou eEeTaoTnkKav, ol YapnAsc napoxiec
EKTAOEIC Nou dev NpooTaTElovTal and avaywpata Siauop@oyvouy Tnv

nANPLUURIKE KoiTn Tou noTagol, eni Tn¢ onoiac avanTuoosTal QAQYmPEVT

por] pikpoU pBaBouc ahAa peyaine ekTaonc. H teAsuTtaia kaBopileTar ano
TNV ekdoToTe  Thnoypamiknl MIKpokAiLdKka TNG neEploxrlc  Kal  Tad
anoTeA£opara Tnc Epyaciac auTnc didouv onuAavTIKES EKTATEIC KAaTakAUoNC
guUpova pPE TNV NapakdTw NPOgEyYIOTIKN £IKova oTtny onoia yia kabs

napoxr avagepovTal ol NpooBeTec Nneployec nou katakAulovTal.
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1-D Hydrodynamic modeling of Greek lakes and reservoirs

S. Karalis

Technological Educational Institute, Athens, Greece

A. Chiom
National Technical University of Athens, Athens, Greece

ABSTRACT: Lakes and reservoirs play a very important role in the hydrological circle as a part
of the ecosystem, but at the same time, they are significant to the human survival and activities,
since they usually constitute the main resource for water supply. Therefore the study of lakes
and reservoirs, in respect of either hydrodynamics or water quality, is essential. This work aims
to summarize a number of applications of one-dimensional analysis of lakes and reservoirs n
Greece performed by several researchers over the last few years using the coupled models
DYRESM -CAEDYM. The coupled models were developed at the Center for Water Research
of the University of Western Australia. A short description of the method used in the models
and their limitations precedes the results of the simulations m Greek lakes (Vegorifis, Mornos,
Trixonida, Plastira). Fmally the conclusions drawn from the results will be presented.

1-D Yépoobuvautka povieAa o€ EAANVLIKEC
ALMVEC KOL TOLULEVTPEC
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Figure 2. Averaged weekly solar radiation (W m'z), Air temperature (°C), Weekly max of wind
speed (ms™)
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CAEDYM / ELCOM

DYRESM— Dynamic
Ty Reservoir

e remmll WENSNE  Simulation Model

Volume 670*10° m3 f]jrl_vr'\ ‘Xap‘rov‘pdwmd)v YTrDBéBRuv: Yz o

Table 5. Basic geometrical figures of the lake and the
Watershed

Depth. mean and greatest 50m. 100 m
Average altitude of the water surface 440-m
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‘AvOpoC MPOZOMOIQIHZ
TAMIEYTHPA
TECHNOLOGISMIKI

Mivoxog 3: Mopo# anoteisouaremv TpoypauuoTos TpoCcoU0IwaHE TOUIEDTHPO.

Exxivnon npocopoiwong 1/2000 Ta w’tomf:eopa’ca' i ASt’tOD!)'{tCl;
ApiBOC eTiy povTeAonoinong: 100 TOV TUUIEVTIPN OO QUIVETHL GTOV TiVOKK
Ap1Bud¢ unvayv povredonoinong: 1200 - p - . r

3 opwoispd, OSivovy OGO TIC pmviadsg
NpoBifuara napepfodayv enipaveaiad - dyrou: (WAved): 0| gorovics §GO KO GUVOAIKGA TA £TN AOTOYIOS

Apxixds anoBnxevpévog dyrog (m?): 14608.562 amo 1a 100 mov dmpxece 1 mpocouoi®GT).
Méyiorog anoBnredopog dyxog (m?): S1772.000 . i < 5

EANGxiov0g anoBnredopog dynog (m?): 2128.000 H ToTU)Y 1L (CL\'ST[CLPKSlO,) GE &VO ET0C
SOBE GO GO 704 TMPOEPYETOL GO CIOTLYIC GE TOVAGYIGTOV

ApiBudg unepxeicenv (pAvec): 661 Evav pnve pEco oTo £1o¢ awtd. 'EToL 1
ApiBudc avenapraiwy (pAves): 43 ; . X gyt
ApiBpoC aoToxiy evépyeiag (pAvee): 0 1omMOoTIL TOV £PYOV OV Tpocouoimdnke

; ’ r r Z -~ r . 0‘,‘_4-
Aooliide bnitdiaMosuy (It 100 oV meEpimT®on Tov mivaxa 3 stvar 66%

ApiBudg avenapraidy (én): 34 S e s e
ApiBudc aoToxidy evépyeiag (émn): 0 tpov sl Fic Y ™m
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Impa 5: Anotsiiouoto TPogouoimoNs ASITOVPYIOS TouIELTHpa. oty Béon 2. Zvveptatol #
aliomiotio. Tov XG0 £pyov ue To DYos PpoyuoTos (0ov evoeixtixé uéysBoc Tov X60TOVS TOD) i
xkG.6s eTHo10. OTOANYY.

H mpocopoimon Asttovprios TOMSLTHPR 208158 OTL £val P70 LIKPOL @pdyLaTos oty BEom 2,
Bo stvar itepa afdmom Abor 7 axdinen £woc xen 150.000 m® / £toc.

To voépoloyiKd Lo CATOTEAECUOTE SIVOL KOVIQL OTO CUUMEPACLOTE TOV OYSEIPLGTIKOV
LEASTOY KO, KOTO KAmow Tpomo, Ta evicyvouv. H gpyocic mpocouolmon: TOU TOUMELTHPO
MGTEVOVUE 0T TEKUNPUDVEL TV DOPOAOTIKY] KOTUAATAOTNTO TIX TV KUTUOKEUT WIKPOU £pYOU
omv B2om 2, o omolo Bo keAUITTEL Lovo Tov amo Ta 2/3 Em< To CUVoAo Tov avaykoy Tov Anuov.
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TENIKH AIATQIH PEYMATON YTON NOTIO EYBOIKO KOAIIO YO THN EITIAPALH
TOY ANEMOY

[svikd: Ty mopoloo spyocio WeASTATOL T YevidTepn Sy g Baldooos xushogopios (Boldoon
peiloTe) Tov Tpoxoisiton amd Ty Spdom TV ovELGY OTO KevTpo Tufue Tov NoéTmwov Evpoikod
KOATOU LE TV ¥P1oN £vOS TPoMACTATOD vopoduvalwoh wovtéiov (ELCOM). H spyocia svTdoosTon
oTo. Ao ¢ pelet s mpoondbsias afwonoinon v avefiiey oto avoryTd Tov Auéva ™o
Epétpios. EwdkoTepot oTOY 01 Sfvon

No domotodsi n popen tev pwécoyv xoatd to Pdboc psuudrtoy mov mpoxumTowy LIO TNV
EMIOPOOT TUMKEY CUVENKEY avELOD

No sxmiunfel o yopoxmponkds ypdvos ™C TPOCUPUOYNS TV PEUMATEY OF 0ADYES OTIC
OVELOAOYIKES GuvETKEas

Ao ™c gpyocios: Kot apyfy viveTol [ ovoyvopion Kol TEPLYPoeT| TN TEPoYNs UEAE
ovapopd otic facués duotdosts, Paon, «iplol sAUOTOA0TIKG Kot oVELDAOTIKG OTOy s, TOTEM
AxolovBei o mwpoPileum ™o tafng usyé EVEY OTUOVTUDY OITOTEASGUOTEY
Ppocwousm o= dootarw avdivor. Katdnwy vivetol avag@opd oTo yopokmpiotixd kabds <ol omy
pUBMIOT] TOV WOVIELOD TPW TNV EKTEASCT TV TPOCOUOUDCEMY Ko TELoL mopovmdloviol To
QTOTEAECUOTO KO GVODEPOVTOL KATOW TUUTED GOLLCITO.
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Movtsio ko puBuren e apocopoicens I w v apBunmikn Tpocouoi@on ¥pnoonombnks o
uovtéio ELCOM (Estuary, Lake and Coastal Ocean Model) to onodo avemniyfnxs oto Center for Water
Research tov ITovemomuiov e Auvnikic AvoTpoiio kol oroTsisl &vo TPCMACTOTO  WOVTELD
MEMEPOCUEVEY MOQOPEY KOTHAANA0 710 TP OTOUOUDTELS O A{Uves Kot Tepixlarcta vddtrve copote. O
wopies efwmoss sivor o1 péces xatd Revnolds sfweocsic Navier-Stokes (RANS) ue ypriom tov dpov
Coriolis, axoiovBovios v mpocyywon Boussinesq won ayvo@vTos TODS W) LOPOCTATIKODS Opoug
mizons. Do v Toppn., oo agopd v opllovnio ypncinonositon &vos otabepds ovvisleomic Tuppadous
cuvekTiomTos (eddy viscosity) eved xoTd TNV KOToopu@o 0 CUVIEASCTIC CUTOS TPOKUTTEL GO Lo
CuvapTNom evoc Tomwot apuot Richardson. H mucvom o vnoloyileton cuvapTros s Bepuokpacios
0 TNS QAOTOTNTOS COUDEYVE LE TNV KaTaoTatky sficnon me UNESCO.

H fafvustpio mposcows and ymeonoinom o yapm ™ Yopo fpmptm]:,‘funpsma' Tov IIN. H
opilovne avdidoon fitove 2005200 m oto peyolDTEpO TUAUO TOV Tediov sve yproulomonm Koy o
TUMUOTO TOV Tediov wKou dliev HooTdosey xKeid (Un ouOWUHOopEY SCYOPC) TPOKSWEVOD Vi
ovanopoctafoly doctdos wmKpotepes and 200 m (6mws 1o otevo tov Evpinov). To civolo tev
smpovainxoy Kelaovitay 11.565 . Kata v Kataxdpupo ypncwonominke n o avdlvon amd v
smpdvaw otov mobpsve: 0.5 05070 8+13+1.7+2+25+2.5+2.5 +5 +7 +8 +10 +10 +10 +10 =
75m. To cUvolo TV LIOAOVIOTIKGY Keldv ftoy 162.565. Oeoprinxks o otobspr xol svuoio
Bepuoxpacio oy Bdlacoa 17 °C (pbrvénompo — ysueves), Kot otabspds dvepos tayvmros 7 m st (4
Beufort).

To ypovico frjuo fitoy 30 sec. sv 1) MdpreEwn ™C TpocoloinoTc fiTave 7 Nuépses yio Kabs svay
Gvepo amd Tow; oxTe. O dvepos QUEoDCE TS TPpOTES 3 NUEpe:; MopxKGOS Ko EMOUE OOTOUN TV Py
™S TETep™S Nuépos. Tooo 1 avddvor mov Tponyminke 000 Ko TO AMOTEAECUOTO TV TPOTOUOIHDTEDY
goerfov OTL TO FpoviKe MACTN O GUTo TToY CPKETO OOTE Vo el Bel oTabspomoingm TV po@y OTO TELOS
™S TpitNS NUEpas (OTNY TP OYLOTKOTN TO OE CPKETE CUVTOMOTEPD ¥povo). O1 adpoveloKss ToAmVTOTES
Tov axolovBotiroy Ty Moo TOL ovENOL GOTOCO QoiveTol OTL Yevd dev anoofsviviovooy TIApoS
OIS 4 EMOUEVES T|UEPEL.
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Zonv febfupetpie To0 KOAZOU SEMIGTOVETOL 1) DRapIn s ‘satoeepaac’ ie xatenduvan Sunika
TPOS AVATOAIKG 0Tov Ge pufkoc ~ 10km (oxd Ta péca g axoctactc Epétpuas — ApapivBou &nc ta
@orTd e ApopivBon tepizon) xopovadletar o Sweopd PeBhdy xepitov 25 pétpov. Avty 1
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Ewove 5 0) Kvkihogopio atov mvuive. Kot p) MEc KuKio@opio 6€ 040 TO SUTIKO TIUU TOV KoLTov, w6 B
avepo. O peyoidTEPES TUYVTNTES 6TV TVONEVIKI) KuKALo@opio. ivul ~10 cm/s eve 6Ty pEo) ivar ~ 20 cm/s.
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Natural and human causes of a flash flood in a small catchment (Rhodes Island, i",
based on atmospheric forcing and runoff modeling techniques

Sotirios Karalis', Petros Katsafados?, Efthimios Karymbalis?, Konstantinos Tsanakas®, Kanella Valkanoué

I. Introduction

Théz study Investigatas the natural (hydro-metecrological and

Jogical) and human mduced factors responsible for the flash
fiood avent that occurred on Novamber 22,2013 in 3 sonall ungaugsd
ctchment covering an area of abowut 23km* in Rhodas I2fand, Greeca. The
fiash focding ksled four people and caused over €10 milkon worth of
damagas located mainly around the Kramast! village.

in this study the reconstruction of this extrama hydro-metsorological
evant Iz attempted by uzng detalled tamporal rainfall imformation and 3
phyzically based hydrological model (LISEM),

Tha hydrological modal requires 3 multituda of spatial data which wers
dertvad from largs scale maps (land wse/iand cover; hydrogeological and
orthophotomapsz) proceszed with the uze of ArcGis

The bricge of Kramast! was surveysed In =ty and 2 section was
constructed. This alowsd an estimation of the discharge [given by
multplying section area and 3n assumed mean velocity) and its comparison
with the modal’s rezults.

2. Study area

Rhodes =iand iz located at the southern-gastern part of the Acgean
Archipsiago, Gresce, has an area of sboat 1,398km* and 1tz popolation i
about 115,000 Rbodes I zemi. with tha highar
mountain pazk (~1,200m) n the wastern central part. The lowiand parts
of the ksland constituts 2573 of the total srea. Most of the khad’s
streams are not pereantal and thesr summer flow i zero,

In total the siand consizts of 53 catchment basinz. The ztedied baszin =
called “Kremastiwos” river basin” and covers an area of 23km®, has
avarags slevation of BIm, maximum zltzuds of 292m, sverage slope of
6.4% and I3 droularty Index &5 0.53. About 8% of the basin Is covarsd by
sectiamaents, | 2% i covered by forests and seml-nateral areas and the
rest Is mixed agricoltural arsas (olive groves, vineyards and arabls areas)

The stream Kremastnos, 3 4 order stream, rezponsbla for the flood of
the study, has 2 totzf kength of dramage network about £0km and tha
drainage metwork’s density ks 267,

Wirth regards to the study
bazin, bibliographical refarences
state that 41 % of the rain watar
constiutes the surface runoff
and | 2% mditrates.
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The major metsorological faaturs of the fash flood event that occurred on November 22,2013,
1z assoctated with the passage of 2 cold froet over SE Asguan Sea. Tha destructive flash flood was
triggersd by the axtrema precipitation (nsarly 80 mm was recorded In 3 hours 3t the
metsorologial stations clozest to the ficoded area) The flood caused extendsd damapes in pedlls
Infrastructures and privats propartias. —

Tha cirscoicn towards tha oty of Rhodes passas through an Irzh
crozzing, wpstream and balow the bridge, which zervices the
oppozite drection. Cars that tried to cross the irch bridgs wers
caught by the swift carrent and their paszengers were drowned.

DOpenLizem (Umbourg Sod Erozion Modal) = used a5 3 runoff mods! for axploring the response
of the cacchment. Opsalizam i 3 freewars detaded hydrological mode! (based on FCRaster) that
simulates the surface watar and sediment balance for every pridesi. it i evant based and has fme
spatial and temporal rsolution. The mode! is dezignad to simalits the affects of detatled land use
changss or conzervation measures on runoff, focding and erosion during heavy rainstorms.

Since OpenLISEM provides 3 detalied of rumoff p LIt 13 vary ding on mput
data (it requiras 3 minimum of 24 maps depanding ca tha Input optioas).The FCRaster GIS
functionality was uzed to daertve the necessary data from the basic maps (DEM, bind unit map and
map of imparmasble areas). The sources for the basic maps Indude geclogical, hydrogeological, and
Tand-cover maps, 23 wall as recent detafied orthophotomaps.

Basic processes ncorporated in the modal are ramnfal, Intercaption. surfacs storags In micro-
deprassions. infiltration, vertical movement of water in the soll, overiand flow, channel fow (in
man-made dchas), detachment by rainfal and through fall, transport capacity and detachment by
ovariand flow. Alzo, the nfuence of compaction, smaldl paved roads (smalier than the piel sixe)
and surface scaling on the hydrofogical and sof ercsion processas is taken nto account.

arious simulations were parformed
changing 2 fow parameters in order
to aszess the flood hydrograph shaps
and se.

Incorporatieg Infiltration, Gvan with

vary low valuez of k., and @ {zoil 200000 {

paramaters of Grean an Ampt
Infiltration method) resulted in much
smaller paak dischargas {~ 50mas).

Taking into account that the water
reached the wppar part of the bridge
(according to witneszes) can give us 3
gross estimata of the least paak
dizcharga by maftiplymng the cross
zection arsa of the bridgs by 2 mean
valocity of Im/s. This resultsin 2
minimum paak discharge of ~200m¥s.

6. Concluding Remarks

O The hydrological modal even with no
cafibration gave a rather realistic rezult
concerning peak discharge and shape of
the hydrograph. The simulations
ravealed the vary low infiltration
capacity of the catchment soils in this
particular ovent.
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O This conclusion is furthar justified by l
the fact that during the night a rainfall L )
of around 12mm in 30min was recorded
by the metsorological station nsarby,
creating saturated conditions and
forcing the rain watsr to surface runofi

O Furthermors, the shape of the
hydrograph reveaks the flash flood
nature of the event suggesting a lag
tme of only 40min betwsan the rainfall
poak and the runoff paalc

3 The ination of public administration’s neglig
the increased urbanization of the catchment and the
sxtrame nature of the event (that should be classified as
more rare than the 100-ysars flood) resulted in the
catastrophic consequences of the studied episoda.
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Snowcover monitoring with MODIS product 10A2
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& 3% Feb 26, 2004. Snowcover @& 28%

Feb 10, 2004. Snowcover 3R33% Feb 18, 2004. Snowcove

Figure 2: Four consequent snapshots of the snow — no snow raster cover over the Peloponnese. developed from the original MODIS
product. Percentages of snow cover refer to Vouraikos basin. located in the North. It can be seen that after depletion in the 18th of
February a new snow fall replenished the snow cover of the territory.,

H pop@n HE TNV oTroid SiveETal N TTOCOCTIAIO XIOVOKAAUYN OVOMAZETAl KAl KAMTTUAR AlWCipaTog
xloviou (Snow Depletion Curve - SDS).

" | ’ MODIS snow product 10A2 AOPY®OPIKA AEAOMENA
2 | Ma ™mv EKTIHNON TWV SDS
- l Momm.u 12 AZOUI 3 LA 00m Bday composte  Rrusoral Xpnolponolncaps T0 TTpOIOV MODIS 1OA2.
< J :‘:;;Z:,’;:;m T XOPAKTNPIOTIKA TOU oOTroiou divovtal
o) “ ‘ 7 ‘| | :::mnnm-unh.smmm 6|TI‘)\G
[‘h y l .F\ MpoKeITal yia éva GUVBETO 8 NUEPWV MHE
l l 1 , *\_ L avaiuon 500 p. Zuvohikd katepdoape 505
g | I | - sy o v i L. o oy A TéTola apxeia ot Popud HDF.
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(Snowmelt Runoff Model)
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B O U a l I( O ' l 10/01/2004 to 09/30/2005 Runoff (Measured vs Computed)
L C\Program Files (xB5)\WinSRM\zachiorouZ mdb (wy_05_test1  Year round Simulation

zgh"l) Zachiorou Run 1

Measured Runoff Volume (10° m?) 62 3719

— e e CON S g
Conptes ' Average Measured Rumeff (m*7s) 19078

Meaaured Runoff ;
Computed Rumoff Volume (10" m?) 40 8pa
Awy Compured Q (m* /%) 2.214
Volume Difference (%) -12.0476
Coefficieny of Determination (R*) 8822

Kerynian
Mauntains ’3

I’
L

(

Figure 5. Sumulation results with SRM for the first water year of record, 2004-2005. Summlation results venfy the
hydrologeal functioning of the basin and substantiate the water budget calculations
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MapakoAotBnon Tng xiovokaAuyng pe 1o wpoiov MODIS 10/

KapaArg Zwtnpng, KapakwoTag Mwpyog, Karoiog S
MavemoTApio AuTIKAG ATTIKAG — THAHA Mnxuwmv To-noypmpiag & MTEWTTANPOPOPIKAG

ME©OAOI & AEAOMENA

Exovrog NG EpEuvac divar va peAemSe kol va AAYZIIAA ENEZEPTALIAL ElKONQN
Yiowiol oto ubpoloyxd gollyio TG A.m:vqg amoppong mu Boupquou mm:uou o M T Sieush 2 A e ot

Boupaikig v | Bag aToug U YIOHOUS TV | TN TEPIOXTS
~280km?*. H"A‘,:::‘gmg:;rg 560 u_:o"f:m nt?’q “Km :'::B” cr'}g i sxia:':uo‘: peh:mq K@i TV muvc'ru{rvourpn TWV TIHGV TWW axovuv. Bnuloupvn&[uuv B0 ArcGiS Models aro Modelbuilder:

Eplpavio xai 1a Apodvia 6pn (XeApog). (Ta omoia ypagmrav émema ot ArcPy ya epdbuvan oe Badud kwbika)

Avdvrr Tou yworol TG me Zaanpoug uTTapye u6pounpmog o-mSuog me AEH mou
Amoopwp: abiaAsrmra oo 1o 1880 pexpi To 2018. Exal ) Aexavn Exel mucn ~180km* xan
O auTv uTapyouv 3 BpoyopeTpxoil oTabpok, emiong g AEH. Awo guTolic Toug oTadpols
TMPAPE T XPOVOSEIPES TWV BPOXOTIIOCELIY Kl TNG aToppods yia 10 uBpaloyIkEC XPOVIES
2004 -2014.

AMcyri mpoBoA=ou gQuoTAMaTOS aWo GIS TASKS: Eﬁmyﬁ MoTOoTOU
3} MODIS oe WGS84, amokomn mepoyic - REPROJECT e — wovoxalayng oTnv
" q PEAETNC, ETTaVaTaSIVOUNOT TIHGN 2 CRCP ; Tepioxn PEAETG OF

Op00S TOU POVTEMOU, ] 3 Lok 3. RECLASSIFY b 0 apyeio ASCIL
tY..o.mpOwicm‘ e P 7 § X 4. ZONAL ,

H SepuopaBuida nL..ﬁe STATISTICS

Rate) mipbnKe we 0,
100m {Nikag, 2008) s\
BOGIKO UgOusTpo T 710m
UTIOUN BROKOBOBUIDC. | (o o ant i Soamaier?

ME©OAOI & AEAOMENA

Zov uBpohoymo ywrtAo (Bpoxqg - ppong) Xp f6nke To SRM (Snowllelt Runoff
Model). To umm:ko auts, npx.prpuou BAparog. avcnrrwum 70 1875 apyixa omy EABma e
qumumxmm £xTOTE :x‘rmxpm omv pW’TEMﬂWn NG QTTOPPOMS TOU XIOVIOU GO OPEIVES
AEKQVEG xa1 O TPAoPaTa of cevapia khipamikig ahAaync.

To povrédo &unpﬂ v Aexdvn gt uwunpm:g Tuweg, Tumxd 400-500 pérpuwv, ra u'rmwvi&u
mv amoppod EexwploTe oty xaBe pia. Kal KaTOTV TIG uepou(ﬂ Baoilera: oty apyn BaBuou —
NUEPOG (degree — day) omou Wobq 70 AJOWO TOU XiovIoU :{umm'm amo my &owpo ™me !
Seppoxpaciag TV kaBe nuépa amé pia Beppokpadia avagopds (Beppokp patog i MAA AAAATHE?
ioviod), emi évav cuvTeAeoTr] avahoyiag (degree ~ day coefficient). 2 bl M ISR THES
Zav Gsbouévu €i0680u amartei v BeppoBadyida xar BpoyoRabuid mg A 3 6. TS
xpovoo:lp:q WY Bpoxmnw:uw TWV SEDPOKPACILY KOG K TLN mppouv oy £obo
me Ar.mvng G KPIGIHES npu; ¢ Bepporpaciac kal TEASG TV Togoomiaia xmoxw'q ava
vm:rplm (wvryAurom':N:mmo mvuwSRMmﬂpuno uBpohoyikd HOwTEAD TIOU
amaitel Sopupopika SeBopiva (01 TPLTES EPPPOYES BOCIOTNKAV CE CEPOPUITOYPOPIEC)

Precpetabien (rem|

Duraige icnl

H | ! Ll § Wil |
H popen pe v omoia Siveral n TOoOOTIGIX XIoVOKGAUWN ovopadeTal kal xapTTuAn AocipaTog G| v\ 0y M AL T L . T m " :
xiowou (Snow Depletion Curve - SDS). i - - L Awyorepn KXioviou
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Z.H. Kapa,hici, E. Kapﬂ;mcrﬁm;j

I)(a;:rﬂxénﬂo Navemotnuio, ZyoAn MepiBaldovroc, MNewypapiac & E@apuoousvwv
Owovopkwy, Tunua Newypoagiog, EAsudepiov BevileAov 70, KaAutéa 176 76, EAAadu

MAPATHPHZEIZ ANO THN NAPAKOAQYOHZH NMAQOYMION AIQPOYMENOY
IZHMATOZ ZTA EAAHNIKA NTOTAMIA ME EIKONEZ MODIS

NepiAnyn:

IKOTOC TnC mapouodc épeuvac eival va ekTiunBouv Ta eMOYIKG TIPOTUTIA KOl 1 OXETIKN
SUVAULKOTN T, 0oov adopd TNV CTEPEOTIAPAYWYLKOTNTA, 17 MOTUMWY KoL TOTAMOYELLApP WY
Tou EAANVIKOU ywpou pécow peBodwv tnAemiokomnonc. Zuvollkd, £ywe emefepyacia 669
sikovwy Modis Level 1B (MOD02), kaBwcg kol waplBpuwy avriotoywy mpoloviwy vepwang
(MOD35), otnv &ekaetia 2005-2014. Ov dopudoplkegc eKOveC autég adopolv 58
MANUUUPpIKG emewwcodia didpkelag 5-45 nuepwv otnv meplodo 2005-2014, pe Paon 1o
ubpoypadnpua tov Boupdikou motapol mou PpLOKETOL OTO KEVIPO TEPLTOU TNC TEPLYONC
peietne. Na tnv dlepevvnon xprnolpomowuvtal SelkTeg, AOyoL Kol HUGOKEC GUUPOUREVOU
ipatoc and tnv PlpAloypadia, kabwe kal kdmolwol mou mponABav amd tnv Sk pac
gpeuva. Zav Tmeployec svdladépovrtoc yprnowonowmBnkay wapBpa mollywva, iloou
geupadbou (~20 kmz]l, mov yapayBnkav otic ekPoléc Twv motapwv otnv Balacoa. Ta
OTMOTEAECUATA CUYKplvovTol PE OSnUOCLEVUMEVEL MEAETEC, UTOAOYLOMOUC amd MOVTEAQ
gTEpEQUMOPPONG KaBw Kol Je TIHEC amo Toug poodatouc Yaptec Tou European Soil Data
Center. O dwadopéc kol ol OUOLOTATEC TMOU TPOKUTMTOUV damo Thv aviumapafoldn auth
anotshovv yovipo sdadoc vy tnv culniTnon MAvw oOTa olTia Kol TIC MApUUETPOUC TIoU
kaBopifouv TNV OTEPEOATIOPPON] TWV TIOTAPWY aAAd Kol yia Tnv afloddynon twv pebodwv.




TUTTIKG GTEOTEAEOUATA TTOPOUTIAG AIWPOUNEVWV AVOPYAVWY OTEPEWV KAl XAWPOPUAANG
; oT10 BaAacaIvo vepod.
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H digioduon Tou NAIOKOU @WTOG OTO VEPO ECAPTATAI OTTO TO PUNKOG KUPATOG. EOW BewpoUuE pia TTEPITITWON KABapou Kal ApePou vepoU. ApioTepd (a):

H padpn aktiva ota apioTePd avIITTPOCWTTEUEI THV aKTIVOBOAIa oTa HeYaAUTEPA UrKn KUUATOG (UTTEPUBPO+) N OTToIa ATTOPPOPATAI EVTEAWG OTA TTPWTA
Aiya

€KATOOTA. AvTiBeTa, aTO PTTAE N digioduan UTTOPE Va QTATEI EWG UEPIKEG OEKADES PETPQ.

210 6€€1d, (b): ammd 6e€Id 0Ta APICTEPA AVATTAPICTATAI N AVAKAACH TWV NAIAKWY AKTIVWV: avadkAaon atrd Tov TTuBuéva (o€ pnxda vepd), avakAaon atd Ta
aiwpoupeva/dloAupéva cwpaTidla (Trou ovopdletal kail volumereflectance) kai emi@avelakr avakAaon. Me Tnv dlakekouévn ypauur cupBoAideTal

n avakAaon / okédaon atrd TV aTuéc@alpa (akTIVOBoAia aTtuoo@alpiKig d1adpoung).
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2TO OXNHA AUTO QAIVETAI MIO TOMN KATA MAKOG TOU KOKKIVOU BEAoug o€ TTAOUMIO
otoV lnveid Totapod. To uRkog TnG Toung gival 30 ypaupég * 250 p = 7,5 XIAIGueTpa.
2TO HECAIO TTAVEA Ol TINEG TG AVAKAAOTIKOTNTAG TWV 4 KAVAAIWY, OTTOU QAIVETAI N
aU¢Non KUPiwg OTO KOKKIVO KaI TO EYYUG UTTEPUBPO NECT OTO TTAOUMIO. 2TO HECO TO
KEVO TTPOEPXETAI ATTO TH MAOKO VEQWONG TTOU TO £X&l AavOaouéva Bewpnoel oav
vEQOG.
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Ixnua 5-26: eikova MODIStng 16™ Maptiou 2013 otnv Balaocowa neproyn] dutikov KopivBrakou kat
Natpaikot kGAnouv.
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Thermaikos Gulf, 2005-02-18
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Ixnua 5-24: Avo sikoveg MODIS. ApiLotepd, oL Kanvol and Tig nupkayteg tou 2007 pstadepovrat
votloduTika anod toug avepous. Asfia, peyalog acpodiadpouoc apupou Kat okovng pe adpetnpia v
ALBukn Epnuo kaAomtel 6An tnv EAAada. Mnyn Wikipedia.
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Znjpo 5-28: ZuvornTikos 7apTiC 0o TEA2GPATOV UE S1u@opeTiks cvpforaops. Heiduam
GTZPE0TO PPOT| SIVETUL IIE TO YOS TOV ZZKUVAY EVE 1] 00 LVTY CTZPE0CTOPPoY| diveTon pue
10 VYos TeV pafdny ot ekfoiis TOV ToTeNOY.




AHMOZIEYZEIZ & TeXVIKEG EKBETEIG MONTEAA NOY XPHZIMOTIOIHOHKAN

‘Epeuva katakAuong koiTng rorapou AxeAwou 1. HEC — River Analysis System
karavrn @payparog rparou (AEH — EM). & 2. DYRESM — ELCOM - CAEDYM
Epeuva katadkAuong ..Je xpnon ArcGIS kai HEC- :

RAS, 20n ouvdvinon xpnotwy ArcGIS, 1-3/11/2010, MauAidng O., 3 SO Il an d Water Assessm ent
MNavvapng I., TeiwAn A., KwvetaviomouAou B. TOOl + n POFPAM MA

1D Hydrodynamic modeling of Greek lakes and MPOXOMOIQSHS TAMIEYTHPA
Reservoirs Z.KapaAng —A.Xiovn (Protection and restoration

of the environment, 1X). TEXNOAOTI'IZXMIKH

Y5poAoyikn d1EpEUVNON KATAOKEUNG HIKPWYV 4. LISEM (Limburg Soil Erosion
TAMIEUTAPWYV OTO VNOi TNG Avdpou (TTEPIOdIKO Mod e|)

YAPOTEXNIKA)
Natural and human causes of a flash flood in a small 2 SRM (Snowmelt runoff model)

catchment (Rhodes Island, Greece) based on atmospheric

forci d ff modeli hni = Geophysical e ANA:

oreing anc runoft modeting techiniques = LEUTOPEAN SSEOPNYSICAL . EpraATTHPIO OYZIKHE FEQrPA®IAL TOY

Union-2016 Vienna Austria XAPOKOMEIOY MAN

levikn diaywyn peupatwy oTov N.EUBOIKO KOATTO . EprasTHPIO YAATIKQN MOPON & FEQAAIZIAS-

(adnuoaitguro). TOMOIrPA®IAZ-OQTOrPAMMETPIAZ TOY TEI

Snow-cover monitoring with MODIS product 10A2 - AGHNQN - (FAIA) M.A.A.A

10th World Congress of European Water Resources

Association, Athens 5-9 July 2017 s bsnids A SEIFRAIOATITIT DR SR IO T TP
: . . . SRNErL:0pYavo LETPROTS MudioxosC31 yiypotusvoy  puoikoy Ky TRE LS

Observations from mid-term monitoring of sopyzn7ag s Doppler sounder ¢ OTT \Ziuaroc DH48 _vepos MiniSondeS

suspended sediment river plumes using Modis

imagery -11th International Conference of the Hellenic
Geographical Association — Lavrio June 2018




