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INTRODUCTION

The European Union has established the (WFD) Watamework Directive
2000/60 for Community action in the field of watpolicy. The purpose of the
Directive is to establish a framework for the pobien of inland surface waters,
transitional waters, coastal waters and groundw@téfD 2000), while achieving
better water protection and management by the Metages, who must identify and
analyse European waters, on the basis of individuat basin and district. According
to the WFD, Member States are obliged to clasdifgw@aface waters by one of the
two typology systems, A or B. System A has fixedety with specific categorisation
(WFD). System B can include alternative factorsgkide with the obligatory factors
of System A, but but it must achieve at least thmes degree of differentiation as
would System A; it should result in no greater @egof variability in type specific
reference conditions than if System A had been .uSgdtem B reflects better the
diversity of the landscape and the uniqueness eékswater bodies (Skoulikidis et al.
2004; Skoulikidis et al. 2006; Skoulikidis et &Q09; Kasapi et al. 2009; Kanli 2009;
Koukidou 2009; Apostolaki 2009).This thesis wadiated by the fact that a great
research effort was made in recent years by maeytsts on the implementation of
the Water Framework Directive 2000/60 (WFD), deahlmith surface waters and the
establishment of reliable methodologies for theedeination of a typology system
destined to estimate the ecological quality of wate

This research focuses on defining the framework tloe spatial-temporal
distribution and continuity of data for the studfy hydromorphological, geological
and climate parameters.

The implementation of the thesis has as followserature review, methodology
approach, selection of research areas and theataheetor sampling. In situ analysis
of abiotic parameters took place during samplinige Tab analysis of samples took
place at the chemical labs of Hellas Gold, at Dpant of Geology of Aristotle
University of Thessaloniki and at the Democritusatidnal Centre for Scientific
Research”. The digitisation of handwritten 1,150.@@easurements from 82 different
meteorological — climatological stations of Maceid district was held at the

Ministry of Rural Development and Food. The digitisn of Macedonia’s geology at
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scale 1:50.000, the statistical analysis and caticel of the in situ measured
parameters, of the lab analysed parameters andligiitesed ones occurred at the
Department of Geology at Aristotle University ofédsaloniki, at the Natural History
Museum of the Lesvos Petrified Forest and at theg@phy Department of Aegean
University.

Specifically the XRD analysis was held at the Dentos “National Centre for
Scientific Research” and at the Department of Mafmgy-Economic Geology of
Faculty of Science, at Aristotle’s University of 83saloniki. The sedimentological
analysis occurred at the Department of GeologyRimgical Geography of Faculty of
Science, at Aristotle’s University of Thessalonikhe chemical analysis of the water
samples was held at the Chemical labs of Hellasd. Gohe digitisation of the
meteorological — climatological data was held & Ehinistry of Rural Development
and Food.

The research was funded for two years by the GrS&ke Scholarships
Foundation “IKY” and after this period by me and ramily. The overall cost of
travels expenditures, sampling and publicity wa9Q0Q €.
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bubble you found and inside which you believe l#ys “truth”. “Truth” is a data
point suspended in a space-time environment ohfitefidimensions and if you ever
find this point, it will be only by accident; evénen and with thorough investigation
the point you found will prove to be another unseerin such way, research never
ends, it continues to the forefront by creating nguestions and opening new
horizons for research. It's like searching for ahpa a thick fog; therefore all
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in such way that it will serve as “Myrtle of Ariadhfor the rest and future scientific
community, so that they will know your path andidedf they will follow it or start a

new one...
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Extetopévn [epiinyn

H mopovoo ddaxtopikn dwtpiPny diepevuva kot KaTnyoplomolel Tig yemwAoykeés,
KMUOTOAOYIKEG KoL LOPOLOPPOAOYIKEG  TOPAUETPOVS  HE  TPOTO  (MOTE Vo
avtikatontpiletal N aAANAETIOPACY] TOVG KoL Vo €lval €PIKTN 1 YPNON TOLG GTO
péAlov. Boaowo woppdtt g €pevvag elval va mpocoloplotel, o€ TL Pabuod
ennpedletar M kGOe TOPAUETPOC O OYECT LE TA YOPOYXPOVIKA dedopéva nfkor Tnv
KMUOKO YEOALOYIKNG YOPTOYPAPNONG TOV XPNOLUOTOLETOL.

‘Evavopa yio v épguva amotédece n epappoyn g Kowotikng Odnyiag 2000/60
m¢ E.E. omv EALGSa, mov vodeikviet pa mhovy tagvounon, tov cvetiuotog B,
Y0 TNV TVTOAOYI TOV APLOTIKOV TOPAUETPOV GE GYECT LE TNV OIKOAOYIKT TOOTNTA
TOV EMPOVEINKOV VOATOV. Katd TV £épeuva Tposkuyov oNUaVTIKO EPOTILOTO GTNV
TPOCTADELD YPTIONG TV OTOTEAECUATOV KOl TOV OEOOUEVMV TPONYOVUEVOV EPELVAOV.
Avtd 10 OoUYAMOEG TOTIO O@eiAETal OTNV OmMOVGiO. GOEEG TAOLGIOL Yoo TN
YOPOYPOVIKT] KOTOVOUN KOl GULVEXELWD TNG OEPAES TV OEGOUEVOV OV TPEMEL VO,
YPNOLOTOLOVVTIOL GTNV £PELVA TOV TOPOTAVE TAPAUETpWV. L2C €K TOLTOVL, M
aflohdynon kot 1 GOYKPIoN TOV OTOTEAECUATOV UETOED TOV EPELYNTAOV OEV Elvat
epktn. H mapovoa dwatpin mpoomadet va Eedoaddvel To Tomio Kot Vo aproEL GO
otoyEio yioo HEAAOVTIKY] €pguva OAAG Kol TNV OLVOTOTNTO AUEIGPNTNONG TOV
OTOTEAECUATOV TNG OOTE Vo eEgMyBel 1 Epevva.

Ta dedopéva mov ypnoomomdnKove gival YEPOYPUPES NUEPTOIEG KOUTUYPAPEG
Bepurokpaciog Kot Bpoydmtwong amd 82 pete®poroytkoVG-KALATOAOY1KOVS 6TafovS
tuquatog g Popetag EAdGoa (1930-2010) kar omd 3 ynolakovg otafuovg.
Yrnoromombnroave 1.150.000uetpnoeitg kot onpiovpyndnke pion Pdon dedopévov pe
1.500.000petprocic. ‘Eyive ymoeilomoinon yeoloywmv yoptodv kiipoaxag 1:500.000
ko 1:50.0001tng Popeag EALGdag (mepimov 14.500.000xerid peyébovg 50x5Qu.).
‘Eywve ynmoelomoinon tov vdpoypoapikov oiktvov Tev 14 meploymdv peAETNG Ue
tonoypoeikovg xapteg 1:50.000 guvorikd pnkog peudtov 4.763.63Q.) kol pe 1o
ArcMap 10.3ue yprion ynolokov povtédov eddapovg ASTER (28,3x28,3.).

[Mpaypatomombnke derypotoAnyio vepod kot 1CRUOTOG o€ GLVONKES YOUNANG,

HEOTG Kol VYNANG PONG, OTO KEVTPO, APIGTEPA Kot OeE1d TNG KOITNG COUPMOVO LE TN



pon, o€ 9 6TabIOVG avaEopds kot og 5 Aekdvec pe vymin avBpomroyevh Tapéupaon.
‘Eytve ymuikn avaivomn tov vepov, opukKTOAOYIKY Kot 1 NUATOAOYIKY] aVOALGT TOL
uratog eved mpaypoatoromdnke RHS kot GEORHSoe pnikog 500 pétpov avavn
TOV TEPLOYDOV SELYUATOAN YOG,

Ta dedopéva Beprokpaciog Kol KATOKPNUVIGUAT®OV 85 HETE®POLOYIKOV GTAOU®OV
(1930-2010)mpioTnKOaV GE YPOVIKEC TEPLOGOVE KOL TEPLOYEG DOTE VO, TPOGOIOPLIOTEL
N BEATIOTN YOPOYPOVIKY KATOVOWUY TOVG, evd eEetdobnke 1 KApotikn taSivounon
katd KoOppen, ot klpoatwkoi odeikteg EOE kor K. Anmovpyndnkoav yapteg
Oepuoxpaociog, Katakpnuvicpdtov kot eéatpicodiamvong katd Turc, Coutagne,
Thornthwaitepe tig nebddove IDW, Spline, Krigingkat pe yprion ouddag eréyyov.
MelemOnkav 17 vopopopPOAOYIKES TOPAUETPOL Y10 CLGYETION UETAED TOVG KOl UE
™MV TANURLPIKN Topoyn katd Giandotti.

O 1epdotiog OYKOC TV OedOUEVOV E0MCE TN OLVATOTNTA Yol (IMAOES
ovunepdopata. Opumg n mapovciaon OA®V TOV OTOTEAECUATOV HE TOPAAANAN
napdbeon TV opywdv Osdopévov dev givar eQikT. v Tapohoo epyacio
TaPoLGLALOVTOL LOVO TO OTOTEAEGLLOTA Y10 TO, OO0 UTOPOVVE VO TApaTEBOVV Kot TaL
apywd dedopéva. Eviog e epyaciog vmdpyovv 500 ceAidec pe mpotTopyikd
dedopéva. Xvykekpyuévo 200 celideg pe petemporoyikd-khMpatikd dedopéva, 150
oelideg pe mivakeg kot ypaeruota, 103 Oepaticol xdpteg, opuKTOAOYIKEG AVOADGELS
27 derypatov, nuotoroykég avaivoelg kotd Folk kot petpnoeic cpapikdtntag Kot
otpoyyvrotntog (100 ava deiypo Krumbein kar Sloss 1963) 4®eryudtov evod
vroAoylotnkave 18 vopopopporoyikés mapduetpor o€ 14 S10popeTikég Aekdveg
TOTAM®OV GLOTNUATOV. XTn JlatpPn emonuaivovior 48 cvumepdopota, Vo
VTOAEIMOVTAL TOAD TTEPLOCOHTEPO TOV €1TE OV AVEPEPQ 1| OEV EVTOMIGO KO GG KOAD
va cvveyioete TV €pevva. Ta Pacwkotepa €€’ avtodV ivar:

‘Eywve ovoyétion g KMUOKOG YOPTOYPAENONG NG YE®AOYiOG: o) HE 1N
YEOYMUIKY] KOl OPLKTOAOYIKT] 6Vatacn tov 1lpatoc, B) pe 17 vdpopop@oroyikég
TOPAUETPOVG KOL Y) HE TN UEYIGTN TANUULPIKT Tapoyn. Anpovpyndnke xaptng pe to
oLVVTEAEDTT EMLPaVELOKNG amoppong o€ KATpaka 1:50.000<on 1.500.000.

o v oakpPn Khpoatik] ta&vopmon, n eAdylomn YOPIKN KOTOVOUN ToV
otadudv sivon 1 avd 2.000 K, ta Sedopéva mpémet va sivar id10¢ Ypovikng Teptodov
pe eddyotn owdpkewn 30 ypovov kot mAnpodmra >75%. H ypnom yopnAdtepng
TOLOTNTOG OEGOUEVAOV OEV 00N YEL GE ATOOEKTEG KALATIKES TOEIVOUTOELGS.

5



Anuovpyndnke €vog véog xaptng He KAoTIKn toSvounon katd Koppen g
Bopelag EAMGOaC Omov evtomiotnke €vag véog kApatikdg dgiktng Cfb-gdkpato
okedvio KAipa, pali pe tovg yvmotovg Csapecoysiaxd whipa kot tov Cfa —
vroTpomikd wkedvio kAipa. H Bopeia EALGS0 avikel 61OV MREpOTIKO KAUOTIKO
TOMO GVUPOVA e TOVE KMpoTikovg deiktec Etnoto @gppokpactiokd Evpoc (Supan)
kot o Agiktn Hrepotikdtnrag tov Gorczynski.Anpovpynbnke Aemtouepng yoptnge
Katakpnuvicpdtov, péong etmotag Beppokpaciog pe tov tomo T = - 0,004 *E
+14,908 kau R*= 73,64% xon yaptnc satpicodiamvonc. Evrtomiomke hpotiky
aAloyf v mepiodo 1950-2004ue tovg khpatikovg deikteg tov Gorczynskikot
Supan.

H ypnon «iMpokag 1:50.0000tn yewAoywkn ta&vouncn odnyel e moAd KoAn
OLGYETION TNG YEMAOYIOG TNG AEKAVNG OTOPPONG LE TNV OPVKTOAOYIKY] OVAALGT TOL
wnuartog og avtifeon pe v KAipoka 1:500.000.H yewAoyia g Bopetag EALGdOG
taéwvounbnke oe 6 1a&elg ovupova pue v meplektikotnto o SiO; kar CaO. O
YOPTNG LE TO GUVTEAESTN EMQAVELNKNG amoppong o€ kAipaka 1:500.000vmoAsineTon
57,14%c¢ akpifela og oyéon pe 1o xbptn o€ kAipaka 1:50.000.

O mpoodiopiopdc ™ taéng Tv motaumv katd Strahlere t pébodo tov ArcMap
kat ypnong DEM (ASTER) évavti tomoypagikov yaptov 1:50.000 éyxet
arotedeopotikotnto. 92,86% otav agaipovvtar ot kAador 1 ko 2 tdEng. H
ta&vopnon tov Totoudv Kotd Shreveeivar mo oamoteleopatiky amd v Kot
Strahler ka1 mpoteivetar yioo vépopopeoroyikég épevvec. H ypriion tov peyéboug
AEKOVIG OmOPPONG EVOAAOKTIKA TNG HEONG ETNOLOG EMUPAVELOKNG OTOPPONG ivor
AGBog oe 27 and T1g 49 Aexdveg Ko dev mpoteivetat. H péon oo empavelokn
ATOPPON| UITOPEL VO YPNOUYLOTOIEITOL EVOALAKTIKA TNG LEYIOTNG TANUUVPIKNG TOPOYNG
xatd Giandottipe axpieio R?=99,57%.

Me Bdaon 1o mopamdve ot Aekdvec omoppong ¢ Bopewg EAAGOaG
opadomombnkav oe 16 katnyopieg cOUE®VA pe TNV EMPOVELNKT 0mopPon Quéon, TNV
neplektikotnto o SiOGx-CaOxon v kKhpotikr ta&vounon katd Koppen.

Ta mopamdve sivor M apyn oprobétnong evdg mAoiciov yoo T HEAETN TOV

VOPOUOPPOAOYIKDV, YEMAOYIKMOV KOl KAMUATIKOV TOPOUETPOV.



ABSTRACT

This research was initiated by the implementatidnthe Water Framework
Directive 2000/60 (WFD) in Greece alongside thessifecation of system B, for the
typology of abiotic parameters in relation to tleelegical quality of surface water.

Significant questions came in the attempt to useréisults and data of previous
research, due to the lack of a specific frameworkilie spatial-temporal distribution
and continuity of data for the study of hydromoralgical, geological and climate
parameters. A key part of the research is to defiseframework.

The watersheds of North Greece were studied anddbeesponding geological
maps of scale 1:500.000 and 1:50.000 were digitiBled hydrographic network of 14
study areas was digitised using topographic mapscate 1:50.000 and by ArcMap
10.3 with DEM.

Sampling took place, in a three year period, a¢f@rence stations and 5 highly
altered sites. Chemical analysis of water sampiessadimentological-mineralogical
analysis of sediment took place.

The precipitation and temperature data (1.500.06@surements) of 85 stations
(1930-2010) were divided in different time pericaisd areas in order to determine
their optimal spatial-temporal distribution. Clireatlassification by Képpen, Annual
Temperature Range and CGI climate indicators wéndied. Thematic maps of
temperature, precipitation, evapotranspiration lycT Coutagne and Thornthwaite
with the methods of IDW, Spline, Kriging, were puagéd and evaluated by a control
group. Seventeen hydromorphological parameters wsedied for possible
correlation among them and with the maximum flogd3andotti.

Having in mind the definition of an appropriate nMrework with defined
methodologies and open access data; only conckisioccompanied by corresponding
methodology and data are presented in this th8piscifically the researcher had 48
main conclusions and the most important are:

For optimal climate classification, the minimum sgladistribution of stations is 1
per 2.000 kr all data should be of the same period with a mimh duration of 30

years and completeness >75%. The use of lowertgulaia is not acceptable.



North Greece’s map, with Kdppen climate classifaat(Cfb-Csa-Cfa), was
created and climate change was identified withis0:t2004.

When using geological maps of scale 1:50.000 ther nwvatershed geology is
highly correlated with the mineralogical analysfsite sediment in contrast to maps
of scale1:500.000.

The runoff coefficient map of scale 1:500.000 is18%6 less accurate than of
scale 1:50.000.

The mean annual surface runoff can be used alteehafor the maximum flood
by Giandotti with an accuracy of?R 99,57%. The use of watershed size is not
acceptable.

The calculation of stream order by Strahler usimg ArcMap method and using
DEM (ASTER), versus 1:50.000 topographic mapsffisctve 92,86% when®land
2" torrents are removed. Stream order by Shreve i® meccurate than stream order
by Strahler.

In coherence to the above, North Greece’s basmgmuped into 16 categories
according to average annual surface runoff, conaeon of SiQ - CaO and Koppen
climate classification.

All of the above define a framework for the studfy lyydromorphological,
geological and climate parameters. If differeniesca spatial-temporal distribution is

used it must be mentioned.
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CHAPTER 1: INTRODUCTION

In recent years, a significant proportion of theeaach effort of the scientific
community that deals with surface water devotedesearch and establishment of
reliable methodologies for the determination of égelogical quality of surface water
in response to the implementation of the Water [exaank Directive 2000/60 (WFD).
The research is on a level of water basin systemdsasential is the interdisciplinary
collaboration. At Greece, many researchers havedied" different methodologies
from other European countries but no systematiorefhas been successful in
adapting these methods on Greek geomorphologi¢al daany small basins, inner-
mountain plains with significant retention of sedimh while rivers ending to their
final recipient through narrow canyons etc.

Due to increased demand and use of water resouteeguropean Union has
established the (WFD) Water Framework Directive@®60 for Community action in
the field of water policy. In order to achieve leetivater protection and management,
Member States must identify and analyze Europedarsjaon the basis of individual
river catchment and district. According to the WH®ember States are obliged to
classify all surface waters by one of the two tpggl systems, A or B. System A has
fixed types with specific categorisation. Systemc#& include alternative factors
alongside with the obligatory factors of System Iyt leaves to the analyst’s
discretion the categorisation of these factorsoag ks the new typology achieves at
least the same level of differentiation as wouldt8mn A (Kanli 2009; Lazaridou et
al. 2013).

“The typology process is divided in four steps [ine with the Guidance
Documents NO 2 (Working Group on Water Bodies 208®) 5 (Working Group 2.4
— COAST 2003) and No 10 (Working Group on 2.3 — RBIND 2003) of the
WEFD]: (a) the delineation of the catchment areapeding to Article 3 (paragraph 1),
(b) the classification into one of the categoridssarface water (rivers, lakes,
transitional, coastal, artificial and heavily moedf water bodies) according to

ANNEX 11, 1.1 (i), (c) type distinction based onsggm A (Bottom-up approach) or B
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(Top-down approach) according to the ANNEX Il 1.8ng hydro-morphological,
climatic and/or geological descriptors and (d) slddivision of each type in water
bodies based on pressures and impacts” (Lazaridaly 2013).

Since 2000 the scientific research community ofeGeehas been constantly
working on applying System A and System B typolagyGreece and checking the
effectiveness of these two different approachesthen parameters interaction with
the ecological quality of the surface water systelscording to the research
community system B reflects better the diversityhe landscape and the uniqueness
of Greece water bodies (Skoulikidis et al., 200KkoBikidis et al., 2006; Skoulikidis
et al., 2009; Kasapi et al., 2009; Kanli 2009; Kioigki 2009; Apostolaki 2009;
Lazaridou et al., 2013).

During the last years, the collaboration betweeifeint research teams was
little. Furthermore the suffocating time pressuoenbined with the low funding and
the necessity to search for possible correlatiothefparameters with the ecological
status, resulted in using measurements of parasnatéosw scale aiming swift results.
However, it is very important to notice that wheombining factors of different
scales, the lowest scale of a mapped factor defime®verall scale of the outcome
result or of the corresponding thematic map. Tloeeefn order to reach the highest
possible resolution for the output map, the higliesolution must be applied to all
parameters.

Greece may not be a huge country however it hasigue and diverged
geography due to its neo-tectonic and seismic iactin recent geological times. In
order to capture this diversity, the mapping ofIggizal and hydromorphological
parameters in high scale is necessary.

1.1 RESEARCH SCOPE

Surface water can be categorized by their abiohiaracteristics in infinite
combinations. However, the objective is not to ®em huge and detailed database
with a chaotic crowd of classifications but theegmation of these abiotic parameters

in a simplified and practicable separation. In ttasitext lies the implementation of
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this research. More specifically, the main aimoiséparate the basins of Macedonia
under abiotic characteristics, in such a way thaltmay be comparable with the
river basins of other countries regarding theio@ibiparameters.

This thesis is part of a research that tries terd@ne possible alternative factors
and their categorisation for Greek rivers. The ralitve factors address the
hydromorphological, climatological and geologicdhacacteristics of the river's
watershed and the interactions of these paramiteéne ecological quality of surface
water systems (= body), within the Greek borders.

Specifically the determination of the scale in mesg these parameters is
essential. Under this theme the measurement stpledous work was taking as the
lowest scale and at all cases that the accuracld dmi questioned the parameters
were measured in higher resolution scale. The medgarameters were compared in
different scales and calibrated by in situ andrfamasurements in order to determine
the effectiveness of its scale and its correlatotn time and cost; thus the most

applicable are proposed.

1.2 PURPOSE

Through this research, the author wishes to adisesss and clarify uncertainties
initiated by previous research projects during theplementation of the WFD
2000/60 EU at Greece, while suggest a possiblesititztion —typology for
“calibrating” previous and future work in the resga field that uses geological,
hydromorphological or climatological parameters.eTimpact factor between the
measuring scale of each parameter and the accyptagg a very important role.
Additionally, the need of each parameter’s preaisiorelation to time and cost, that
its scale requires, must be evaluated and the dmsbination of these parameters
must be used.

Specifically, the geology of reference sites thatewused from previous research
groups (Kanli 2009; Lazaridou et al. 2013) will @eamined in different scales. The
geology of each site, which was used by Kanli (3086rived from the digitization of
the IGME geological maps of scale 1:500.000. Irs thioject, these areas will be

digitized at scale 1:50.000 and the differenced W cross-validate using GIS
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software and in situ measurements. The riverbetnsed of each reference site will
be sampled and its mineralogical composition walldetermined with XRD analysis.
Afterwards, each sediment mineralogical compositwiti be cross checked and
correlated with the corresponding geology of eaeér watershed, by using digitized
geological maps of two different scales, 1:500.800 1:50.000.

Regarding the climatological classification of Mdoaia, Kanli used the Képpen
methodology (Koppen, W. 1884, Koppen, W. 1918, KéppV. 1930) and monthly
measurements of precipitation and temperature 0b¢g&961-2001. These data were
derived from only two stations in Macedonia, migspossible spatial and temporal
alterations, ending up with low resolution resultsthis project the same area will be
classified by using data from 85 meteorologicalimatological stations, aiming for a
new climatological classification of Macedonia aglmer resolution. Ending up, all
diverged results will be examined and evaluated.

The mean annual surface runo@mean, for Macedonia’s catchments will be
estimated using the suggested equatiar/A(B-E)a/1000) (EMP 2008) and by
different quality, quantity and density of meteagital — climatological data and
scale of geological mapping which is directly ctated with the runoff coefficient

and the Watershed mean annual surface runoff.

1.3 PROJECT PLAN - SELECTION OF STUDY AREA AND SAMPLING
SITES

The project plan is focused on testing the geoldgiclimatological and
hydromorphological parameters of typology systerandl B (Skoulikidis et al. 2004;
Skoulikidis et al. 2006; Skoulikidis et al. 2009a%api et al. 2009; Kanli 2009;
Koukidou 2009; Apostolaki 2009; Lazaridou et al13] Essential is the calibration
of each parameter in correlation with the scateetand cost factor, while desirable is
to combine application and effectiveness.

Sampling sites were chosen in such way in ordecdpture the diversity of
climatological, geological and hydromorphologicélacacteristics. As there was no
funding for travel, sampling and lab analysis costampling areas were sorted and

chosen by best combination of highest diversity lamdtravel - analysis cost.
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Nine reference sites of excellent ecological stdtable 3.1), were chosen for
sampling, sediment and XRD analysis. Five sites wjtecific geological coverage of
their watershed were chosen to be sampled for XRalyais purposes, regardless

anthropogenic interference.

1.4 PARAMETERS DATA AND METHODOLOGY

The research goal is the customization of the ggcdd, hydromorphological and
climatological parameters in such way that theinrresponding diversity on
Macedonia’s district torrents is captured at bBsiring research, the determination of
the scale factor in digitizing and logging of thgmeameters was found to be crucial,
setting the selection of the appropriate scaleragsssential goal. The methodology
was defined in such way to better serve the rekesrape goals.

Geology is a four dimension parameter that is mdppdhree dimensions and is
put on a two dimension paper losing most of itsrabiristics and information.
Greece has a unique and complicated geology withhigh space and time diversity
that is very difficult to be captured in a two dinséon environment and in such way
the scale factor of the geological mapping is ingaar As previous work was focused
on entire Greece and there was a strong time peeshe geology was mapped,
digitized and statistically analysed and correlaa¢dl:500.000 scale (Kasapi et al.
2009; Kanli 2009; Lazaridou et al. 2013). In suciyvthe first goal of this Thesis is
the calibration and determination of the differenoé Macedonia’s district, geology
by digitizing it in two different scales; 1:500.0@Md 1:50.000 as the second one is
100 times more detailed and has multiple inforrmat®econdly is the qualitative and
guantitative analysis of the sediment, by using X&ialysis, in the river bed and its
correlation with the digitized geology of the riteewatershed at the aforementioned
scales is examined.

Concerning the climatological parameters, the naan is not a suggestion of a
complicated and highly diverged classification, agimply, easily applied and tested
classification based on a worldwide accepted metlogy, in order for the results to
be comparable worldwide. Specifically, the climatptal classification by Kdppen
(Koppen, W. 1884, Koppen, W. 1918, Koppen, W. 198®thod is chosen as a
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worldwide approved method which is easily applied all of the necessary data are
available at most areas of Europe. However Grezeenuch diverged country with
many small catchments and natural torrents andhes@ltmatological parameters are
examined and combined in such way that they arterbapplied in the typology

classification of Macedonia.

1.5 IMPLEMENTATION OF THE RESEARCH

“Research never ends and so scientists can nevex fall stop at any field of
their research. Research is an ongoing investigbio“truth-answer”, or more likely
an effort to reach and describe to the rest sdiemmmunity, of your expertise, the
bubble you found and inside which you believe l#ys “truth”. “Truth” is a data
point suspended in a space-time environment ohfitefidimensions and if you ever
find this point, it will be only by accident; evénen and with thorough investigation
the point you found will prove to be another unseerin such way, research never
ends, it continues to the forefront by creating nguestions and opening new
horizons for research. It's like searching for ahpa a thick fog; therefore all
researchers are obliged in using real and accdedtein order to publish their work
in such way that it will serve as “Myrtle of Ariadhfor the rest and future scientific
community, so that they will know your path andidedf they will follow it or start a
new one...".

Under this scope, this research project sets presteftargets and tries to put
semicolons to some of them while sets new questmalsgoals for research. In this
way, the literature review started on the beginrohghe research and it was put on
hold at the last day of writing this Thesis, bigearch keeps on going.

Initially the scope of research for the geologichidromorphological and
climatological parameters was set, alongside tlseggdeof the methodology approach,
selection of research areas and the timetableafopbng.

Water and sediment sampling took place on threerdift flow conditions, low,
medium and high flow; while before sampling the &iwHabitat Survey (RHS)
(Raven et al., 1998) and Geomorphological River itdabSurvey (GeoRHS)
(Environment Agency, 2006) was applied. In situlgsia of chemical and abiotic
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parameters was held with instruments of the Departnof Geology and Physical
Geography of Faculty of Science, Aristotle’s Unsigr of Thessaloniki. The
chemical analysis of the water samples was hetldeaChemical labs of Hellas Gold
and occurred within 24 hours of sampling day touemshe excellent quality of the 9
reference sites.

The XRD analysis of the riverbed sediment of thedging sites was held at the
Democritus “National Centre for Scientific Resedr@nd at the Department of
Mineralogy-Economic Geology of Faculty of Scieneg, Aristotle’s University of
Thessaloniki. The sedimentological analysis toacelat the Department of Geology
and Physical Geography of Faculty of Science, aistéite’s University of
Thessaloniki.

The digitisation of measurements from 82 differenteteorological -
climatological stations of Macedonia’s district wheld at the Ministry of Rural
Development and Food, while the data from 3 statiminHellas Gold were provided
digitised. The digitisation of Macedonia’s geology scale 1:50.000 alongside
statistical analysis and correlation of the in smeasured parameters, of the lab
analysed parameters and the digitised ones occatrée Department of Geology at
Aristotle University of Thessaloniki, at the Natukdistory Museum of the Lesvos
Petrified Forest and at the Geography DepartmeAegean University.

The Department of Geology and Physical GeographyFaxtulty of Science,
Aristotle’s University of Thessaloniki provided alhstruments for fieldwork
measurements and the consumables for the lab @ndlixsng expensed, travel costs
and overall research was funded by the HelleniteSaholarships Foundation “IKY”
for two years and then by my family and me.
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CHAPTER 2: CLIMATOLOGICAL —
METEOROLOGICAL PARAMETERS

2.1 ABSTRACT

The main aim of this chapter is the Climatic Clasation by Koéppen (Képpen,
W. 1884, Koppen, W. 1918, Koppen, W. 1930) that el addressed as CCK from
now on, by Annual temperature range (A) and by @grski thermal Continentality
Index (GCI) of North Greece, specifically of Macedo political district and the
surrounding area. The differences of CCK with aspaetwork of only 17 stations at
Greece and only 2 at North Greece (Kanli 2009) gvass checked with the climatic
classification of North Greece by Grimpylakos et(@D13) with a dense network of
20 stations at North Greece. The CCK gave one rolmeatic type Cfb at North
Greece and many differences regarding the spaslldition of the other 2 climatic
types Cfa and Csa.

Second aim was to examine the effect of spatiapteal distribution of the
meteorological — climatological data to the climatiassification and the range of
differences at the creation of thematic maps raggrgrecipitation, temperature and
evapotranspiration which are directly and indingatbrrelated with the runoff and
stream waterpower.

The publication of the results (Grimpylakos et &013) alongside the
International Congress of the Geological SocietyGoéece (GSG) 2013 at Chania
(Greece) raised a lot of questions regarding tifferdnces of climatic classification
and the thematic maps with the spatial-temporatridigion and continuity of
meteorological- climatological data. Therefore tthoee scenarios were examined
for each climatic parameter with differences regaydthe spatial-temporal
distribution and the continuity of the meteorol@ie- climatological stations and
daily data. At first scenario 25 stations were uyskdt do not correspond to the exact

same period, as shown at table 2.2. At second 8oe2@ stations were used which
38



correspond to the same period 1974-2004 and wittiramus data of more than 23
years (Table 2.2 and figure 2.2). This last parthefresearch was examined at 2018-
2020. The outcomes were extremely important. Th&k G€ first scenario gave 5
types, 2 Csb and Cwa (Figure 2.15) which were rbseoved at second scenario
(Figures 2.12 and 2.13). The GCI and A climaticssification were different for

North Greece at the two scenarios.

2.2 INTRODUCTION

This chapter is part of a research, which examites spatial and temporal
distribution of climatic parameters in Macedoniard€ce). The key question is to
determine which of these parameters and at whde gsbhay should be used for
research purposes. A secondary objective is to exathe importance that the spatial
temporal distribution of the meteorological — climlagical stations to the climatic
classification of an area and in order to set avgsiple rules for future and previous
research.

Macedonia has numerous torrents of different whestsize, diverged geological
and hydromorphological characteristics which inrelation with the spatial and
temporal distribution of precipitation and temparatdetermine the water runoff of
each torrent watershed. In that order, as pretipita air temperature and
evapotranspiration are directly related and intexhevith the water cycle, their spatial
and temporal distribution is essential for the Mbmrea typology classification.

In this research, climatological and meteorologigatameters are manipulated
shaped and combined in such format so that theycapture at best the diversity of

Macedonia’s torrents regarding these factors (Gylakos et al. 2013).

2.3 CLIMATIC CLASSIFICATION

Since the mid of 18century, a large number of climatic classificatidgrave been
suggested. Of these, some are based on the deoculzt the atmosphere or in the
distribution of air masses, like classification Eibhn, Alissov, Brochet, etc., while
others rely on a combination of different climagti@arameters, like classification of de
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Martone, Kdppen, Thornthwaite, etc. (Chronopoulodi&kas 2010). Classification
by Koppen is considered as the most prevalent yhégr many climatologists
(Chronopoulou & Flokas 2010) and it has the consiole advantage of being simple
in its implementation while it uses climatic dathatt are available by most
meteorological — climatological stations (Floka®92p

Climatic Classification by Koppen (CCK) (Képpen, \A884, Kdppen, W. 1918,
Kdppen, W. 1930) will be used in this research gubjor the climatic classification
of Macedonia, at North Greece. Koppen system iedas the concept that native
vegetation is the best expression of climate. Thlisiate zone boundaries have been
selected with vegetation distribution in mind (Fdgk1992). CCK is mainly based on
the annual and monthly distribution of precipitati@and temperature and the
seasonality of precipitation through the year. loplen system, the main climatic
frame and its subdivisions are determined by im&tipgy, separately and in
combination, these two parameters, of precipitatiod temperature (Chronopoulou
& Flokas 2010).

K6ppen, in his effort to determine the main obsdrekmatic types used three sets
of symbols - letters. The symbols of the first s the caption letters A, B, C, D, E,
H of the Latin alphabet and each one of them dedlifferent general Temperature
status, except B which determines the precipitatiooconnection to the temperature.
The letters A, B, C, D, and E represent the maie §jroups of climates, as H group is
a variation of E group. Climates of B group are sidered dry, as potential
evapotranspiration (PET) during the year is higbegprecipitation. On the other hand
the rest types (A, C, D, E) are considered wetthasmean annual precipitation is
higher to PET. The symbols of the second group m, 5, T and w, are describing the
precipitation’s characteristics except for the mapt- and T which are referring to
temperature. Lastly the symbols of the third greyp, c, d, h, k define specific
variations of temperature.

Specifically, each of these five climatic groups K$ppen and each of their
subdivisions have the following characteristics:
A. Tropical climates. These areas are characterized by constant higpetatures

(at sea level and low elevations) — temperatutb@tooler month (J of the year

has average temperature higher of 18°&18°C; 64°F).
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B. Dry climates. These climates have no temperature limitationsl ame
characterized by actual precipitation lees thahrastold value set equal to the
potential evapotranspiration.

C. Temperate/mesothermal climatesIn this category are all rainy climates with
mild winters. The average monthly temperature @& warmest month @ is
higher of 10C and of the cooler month is betweer?@&nd -8C, meaning
>10°C (5CF) and -3C< T¢ <18C (27PF< T <64°F).

D. Continental/microthermal climates of cool rainy forestwith harsh wintersThe
warmest month has an average temperature abd (50°F) while the cooler
month has a temperature lower thatC-827F).

E. Polar or arctic climates. The lowest mean temperature of the warmest month is
below 10C, meaning ¥<10C (50°F).

Later on, climatologists added & @roup of climates with the symbol H. This
group is an alteration of group E and it charazésriclimates with high altitude,
generally more than 1500 meters regardless latitod@aning this category includes
mountain climates where,£10°C (5C°F).

All of the above groups except the H are divide@ ior more secondary groups,
with the addition of one more letter of these Fnf,s, T, w. Furthermore, climates B,
C, and D are divided in more categories by addimg third symbol from the group
{a, b, c, d, h, k}, referring to temperature distriion. Later on, a group of researchers
suggested a fourth group of symbols to describeifipeonditions, however it is not
so widespread.

In order to avoid a long and confusing text byyfidhalysing CCK methodology,
only the corresponding climates types in the ptogeea are analysed. In Greece, only
the temperate/mesothermal climates are found>T0°C and -3C< T. <18C) and
specifically the following five (5) climatic subtgg are met:

e Cfa: Humid subtropical climate of long hot summey.>22°C.

e Cfb: Oceanic humid with hot summer and average tenmyreraf 4 warmest

months Ty >10°C and of hottest month,1<22°C

e Cfc: Oceanic. Cool and short-term summers. Calm wsntand humid

seasons. Mean monthly temperatures for one to thoeghs>10°C.

e Csa Mediterranean climate. Very hot and dry summ@edm winters. |, >22

°C and <30, E <r /3.
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e Csb: Coastal Mediterranean. Calm winters, with shemmt dry and hot
summers. [ <22°C and <30, & <r/3.
e Cwa: Subtropical monsoons. Calm dry winters, with very summers. &
>22°C and ¢ <r/10.
e Cwb: Subtropical with a relevant high altitude. Calmdadry winters with
short term hot summer,1<22°C and ¢ <r/10.
Specifically in North Greece the following 5 sub#gpare met at stations: Cfa,
Cfb, Csa, Csb and Cwa when the continuity of datsparse (Table 2.2, figure 2.15).
On the other hand, when data are continuous >23 yealy Cfa, Csa and Cfb types

correspond to areas (Figures 2.12 and 2.13)).

2.4 PARAMETERS DATA AND METHOD
2.4.1. Climatic Parameters

2.4.1.1. Annual Temperature Range

The annual course of temperature depends on thatidevof the sun (position of
the sun according to the earth in general), theuts of a place and the respective
path of solar radiation. At North hemisphere, higtemperature is observed during
July or August while minimum during January or kebyy (Zampakas 1981). Mean
annual Temperature range at each station, deriyesaloulating the mean monthly
temperature for a 30-year period and abstractimgn fthe maximum monthly
temperature the minimum monthly temperature as shaiv table 2.2. Annual
temperature range can be used to categorise tmatelitype in 4 different types
(Supan 1880):

I. A <15C Equator climate type,

ii. 15°C <A < 20°C Transitional maritime climate type
ii. 20°C <A <40C Continental climate type
iv. 40°C <A Extreme continental climate type.
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2.4.1.2 Parameter K of Thermal Continentality
The Gorczynski thermal Continentality Index (GQarameter K, which is most
often used in Europe was proposed by Gorczynski9h8 and applied by many
researchers (Brazdil et al. 2008b, Mikolaskova 2@l@ranek 2014, Szabd-Takacs et
al. 2015, and Viek et al. 2016).
Equation 1 — Gorczynski for Thermal Continentality
K=1,7(A - 12si)/sin® or K = 1,7A/sind — 20,4
Parameter K is the index of continentality exprdsas a percent, A is annual
range of temperature in °C arfid is latitude in degrees (WGS84). Expression
A=12sird corresponds well to observations above the seecf@aski 1922); constant
value 1,7 derives from the assumption that Veraiska in eastern Siberia, is
representative of 100% continentality. K value ®mng0-100, where 0 is observed at
sea locations, where climate is no longer influenog continental surface and 100 at
purely continental areas, where there is no infteefnom maritime air masses. This
parameter is not applicable at low latitudes (Cdnemd Pollak 1950) but it is
applicable in Greece. Gorczynski suggests threeeds@f continentality according to
parameter K value:
i. 0%<K <33% Transitional maritime climate type
ii. 33% < K< 66% Continental climate type

ii. 66% < K< 100% Extreme continental climate type.

2.4.1.3 Precipitation

Precipitation, in meteorology, is any product of ttondensation of atmospheric
water vapour that under gravity falls in atmosphanel eventually reaches earth’s
surface, in solid or liquid form (Flokas 1990; Chopoulou & Flokas 2010). The
main forms of precipitation include drizzle, raisleet, snow and hail. The
measurements of precipitation were daily, monthg annual during an eighty year
period (1930-2010). There were 85 meteorologicatlimatological stations of
Ministry of Rural Development and Food and Hellaslds(Figure 2.1), spatial
distributed in Macedonia district, in such a wag,ta serve at best the agriculture

activities.
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2414 Evapotranspiration

Although several variations of the definition exipbtential evapotranspiration
(PET) can be generally defined as the amount obmwttat could evaporate and
transpire from a vegetated landscape without ggins other than the atmospheric
demand (Thornthwaite 1948; Penman 1948; Jenseh #920). Evapotranspiration
(ET) is the sum of evaporation and plant transjginatrom the Earth's land surface to
atmosphere. To estimate ET, three methods were inshis study: Turc, Coutagne
and Thornthwaite. These methods need the mean imaatkd annual precipitation

and the mean monthly and annual temperature.
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Figure 2.1. Map projecting the spatial distribution of the Bfeteorological -climatological
stations, of the Ministry of Rural Development akRdod and Hellas Gold, at

Macedonia district.

e Turc algorithm, equation 2, for estimating ET, uBesiean annual precipitation
in mm and T which is the mean annual temperatuf€in

Equation 2 — Turc algorithm for Evapotranspiration

E= PA (0,9+P/L2), with L=300+25T+0,05T
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e Coutagne algorithm, equation 3, for estimating ETapplicable when the
condition 1/8< P < 1/A is valid, P is the mean annual precipitation intere

and T is mean annual temperature in °C.
Equation 3 — Coutagne algorithm for Evapotranspiraton
E= P-A P?, with A=1/ (0,8+0,14T)

e Thornthwaite algorithm requires latitude, dayligidefficient, soil moisture,
mean monthly precipitation in mm and mean monthléyngerature in °C
(Palmer & Havens 1958; Pereira & Camargo 1989; Kesket.al. 1996;
Mardikis et al. 2005; Dalezios & Bartzokas 2009).

Equation 4 — Thornthwaite algorithm for Evapotranspiration
PETi (L) =K*PET i (0)

e PETi(0)=1,6*(10Ti/J)°,

o J=Xi=11li)

o |i=(Ti/5)!514

e Ti=mean i monthly temperature

e C=0,000000675*3— 0,0000771*3+ 0,01792*J +0,49239

PET (0) = Potential Evapotranspiration at O latitu@enstant K differs according
to latitude. For our case study at all meteorolalgicclimatological stations the same

constant K values were used and these are showhlat?.1.

Table 2.1 Constant K values for appliance at the Thornthavequation

Month | Jan | Feb | Mar | Apr | May | June | July | Aug | Sep | Oct| Nov| Dec

K 08308313 | 111125 1,26 1,274 1,191,04|0,96)0,82] 0,8

Average monthly precipitation is estimated by agerg the overall precipitation
for each month for 1974-2004. Mean annual predipitas very reliable measured at
points where meteorological — climatological stasi@re situated and was estimated

by summing the average monthly precipitation fa same period. Average monthly
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temperature is estimated by averaging the avemgpdrature for each month during
the period of 1974-2004. Mean annual temperature egiimated by averaging the
monthly average temperature for the aforementiqegbd.

2.4.2 Studying area and Data

Macedonia is a district of North Greece as showligate 2.1. Studying area is a
polygon that includes all the watersheds of Macedsrtorrents and rivers, resulting
in a polygon the boundaries of which differ frometboundaries of Macedonia’s
political district and define it as an area of Noftreece. The boundaries of each
watershed were determined by the Ministry of Rubavelopment and Food in
collaboration with the Institute of Geology and Mial Exploration and always
according to the WFD guidelines for water bodigsdging area is 36.290 Kinhas a
perimeter of 2.163 km and includes 77 differenteots in which main rivers are
divided according to WFD and their watersheds &red 2,9-4.775 krh

Ministry of Rural Development and Food (82) andl&®IGold (3) provided data
from 85 meteorological — climatological stationdji@h correspond to different time
periods during an eighty year period (1930-201Q) arclude daily, monthly and
annual measurements of precipitation, while 43hefrt included also daily monthly
and annual measurements of temperature. In ordgudy the climatic parameters for
a given area, a 30-year period with good spatidltamporal distribution is needed.
For our studying area, after sorting the data frath 85 meteorological —
climatological stations the best period correspdnie1974-2004, as the number of
stations with daily and continuous data was higher.
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Figure 2.2. Map projecting the spatial distribution of the i2@teorological — climatological

stations with continuous temperature data duringpgel 974-2004, at North Greece.

Data from 43 meteorological — climatological stapof the studying area, were
available to be used in order to calculate the mmanthly and annual temperature,
the annual temperature range A and the parametdrtkermal continentality. The
data were of different periods during 1950-2010 ahdifferent time continuity, 12-
65 years. Period 1974-2004 was chosen to be usedi®e most stations had data for
this period. After sorting the data from the metdogical — climatological stations,
32 of them had data during the aforementioned gdritt only 20 had continuously
data for the whole period of 30 years; therefomsé¢hstations were used (Table 2.2,
figure 2.2).

For the mean annual precipitation analysis, ovex 8b meteorological —
climatological stations, only 40 had continuousadat the period 1974-2004 (Table
2.3, figure 2.3) and included the 20 stations thate used to calculate the annual
temperature range A. As there was a big diversitthe spatial distribution of the 20
and 40 meteorological — climatological stationswas decided that two thematic
maps should be constructed, with the spatial amdpdeal distribution of the
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precipitation through Macedonia. Afterwards, thésematic maps were checked for
similarities and differences (Figures 2.9 and 2.10)

The data for calculating the potential evapotraradipn at each station derived
from daily data of 20 stations at 1974-2004 petlaat were used for the estimation of
annual temperature range, thermal continentalitgni§ mean annual precipitation.
These stations and data were chosen because Tawtagbde and Thornthwaite
methods needed the mean monthly and annual terapeiatd precipitation in order
to calculate PET. The high resolution Digital eltwma model (DEM) with

28.3mx28.3m cell size was used, which was congtduftom the Advanced Space

borne Thermal Emission and Reflection RadiometeETEBR) of NASA Terra

satellite.

Table 2.2. Annual Temperature Range A at each station wighMiean annual temperature

minimum temperature and maximum temperature faogeir974-2004

. A Mean Minimum | Maximum .Year$
S/IN Station County A 1974 - | Monthly T T with daily

2004 T data
1 | Ano Kalliniki Florina 21,3 22,6 13,1 2,0Jan| 23,3 July 24,9
2 | Limnochori Florina 19,9 20,9 12,4 2,6Jan| 22,5 July 29,5
3| Amuntaio Florina 20,0 21,0 12,8 3,0Jan| 23,0 July 27,0
4 | Tropeouchos Florina 20,6 21,7 11,3 1,0Jan| 21,6 July 27,2
5| Monospita Imathia 20,6 21,5 14,5 4,2 Jan| 24,8 July 24,6
6 | Rodochori Imathia 19,9 21,6 13,3 3,7 Jan| 23,6 July 28,5
7 | Exaplatanos Pella 20,0 21,0 14,1 4,5Jan| 24,5 July 25,0
8| Vrontous Pieria 19,7 20,9 15,0 5,5Jan| 24,5 July 27,2
9 | Moschopotamos | Pieria 19,5 21,1 14,1 4,9 Jan| 24,3 July 26,8
10| Agia Paraskevi Grevena 19,8 21,2 12,6 3,0Jan| 22,7 July 23,1
11| Alatopetra Grevena 19,2 18,8 11,1 2,2Feb| 21,5 July 10,0
12| Krua Vrusi Pella 20,5 21,0 14,2 4,0Jan| 24,5 July 30,5
13| Plana Chalkidiki 19,1 19,2 14,2 5,3Jan| 24,5 Aug 10,9
14 | arnaia Chalkidiki 19,9 21,3 12,2 2,4 Jan| 22,2 July 28,3
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15 | Ano Theodoraki Kilkis 19,2 20,9 13,2 4,0Jan| 23,2 July 30,5
16 | Metaxochori Kilkis 19,4 21,2 14,9 3,4 Jan| 22,8 July 25,6
17 | Melanthio Kilkis 19,4 21,0 12,8 3,4 Jan| 22,8 July 30,3
18| Nea Chalkidona | Thes\niki 20,5 21,3 15,0 4, 7jan| 25,2 July 28,5
19| Chalastra Thes\niki 20,2 21,9 15,0 4,7jan| 24,9 July 22,2
20| Drama Drama 21,0 21,7 14,4 4,1 Jan| 25,1 July 23,9
21 | Kato Nevrokopi Drama 20,8 22,5 10,9 0,2 jan 21 July 26,3
22 | Kalampaki Drama 20,5 21,2 14,4 4,2 Jan| 24,7 July 27,5
23 | Argyroupoli Drama 21,9 22,9 13,7 3,7 Jan| 24,3 Aug 6,7
24 | Leukogia Drama 21,7 25,0 10,5 0,6 Jan| 22,1 July 6,6
25| Prinos Thasou Kavala 20,0 20,1 14,6 4,9 Jan| 24,9 July 8,0
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Figure 2.3 Map projecting the spatial distribution of the d@teorological — climatological

stations with continuous precipitation data dunegiod 1974-2004, at North Greece.
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Table 2.3.Mean Precipitation at each one of the 40 statiamstte corresponding period
1974-2004. The geographical position of each stasi@iven in EGSA 87 (meters)

| ponal | Data | A | i | | |
SIN Station County P(mn_1) operation| 1974- 1974- | Altitude | Longitude Latitude
Operation (years) 2004 2004
(years)

1 | Anokalliniki | Floring 5211 36| 496,2:| 27,17| 634, 284948,04 | 4526799,97
2 Limnochori Florina 541,3 & 507,38 29,42 598,9| 294062,520 4500615,249
3 | Amuntaio Florina 438, 461 417,000 26,75 579,0] 304125,020 4507749,92¢
4 | Polypotamos | Florina 619)0 421 622,87| 26,00 1000,0| 276016,096 4510396,803
5 | Skopos Florina 435,f 36| 417,08) 26,42| 7750 300399,873 4526365,94
6 | Tropeouchos | Florina 6227  #2| 593,98) 29,50| 695,0| 283109,746 4512037,983
7 | Veui Florina 535,1 36| 491,33) 28,33]  734,7| 297286,337 4515340,333
8 | Monospita Imathia 596, 32| 580,33 25,25 47,0 346179,189 4497504,857
9 | Koumaria Imathia 1020,p 36| 999,84) 28,92| 700,0| 344499751 4484582,860
10 | Rodochori Imathia 801,p 36| 799.46) 29,67| 545,0| 332288,798 4507060,477
11 | Exaplatanos Pella 6356 22| 630,40| 26,08] 133,0] 342816,284 4538298,946
12 | Theodoraki Pella 8767 33| 859,15| 28,58]  424,0) 348348,671| 4534480,631
13 | Promachonas | Pella 8od,2 33| 876,08] 29,25 2500 329206,902 4433086,364
14 | Kariotissa Pella 533,1 9| 534,04| 29,58 9,0| 356483,832 4514111,447
15 | Krua Vrusi Pella 524,p 8| 54500 2842 8,0 356302,515 4504740,156
16 |Ktima Kastorias| Kastoria 5960 30 560,78 23,67 690,0| 268286,411 4488408,209
17 | Vrontou Pieria 850,2 37| 853,87) 30,67| 180,0) 352321,397| 4451109,708
18 | Kolundros Pieria 664,p 441 657,26] 31,00]  300,0| 372715,011| 4482198,99¢
19 | Lofos Pieria 821,8 371 839,29] 30,58] 250,0| 362285404 4452772,325
20 | Moschopotamos Pieria 775,1 431 767,06] 30,92| 516,0) 356858,373 4465828,32¢
21 | Deskati Grevena e68j0 37| 584,31 26,58] 850,0) 311867,150 4422388,357
22 | Agia Paraskevi| Grevena 7211 32| 681,94] 2292| 615,0| 281013,000 4439877,045
23 | Anabruta Grevena 9202 32| o92187| 23,08| 860,0| 282381,140 4437985,969
24 |Megali Panagia| Chalkidiki 679/8 35| 658,42 2517|  440,0) 471584,641| 4477471,821
25 | Plana Chalkidiki 550, 35| s3581| 26,92 11,5| 471556,731 4470071,864
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26 | Ormulia Chalkidiki 472,8 453,35 24,17 40,0| 461606,877] 4460865,882
27 |Amaia Chalkidiki 737, 591 702,16) 31,33] 5850 466373.529 4481532.566
28 |Ano Theodoraki| Kilkis 495,% 461 464,33] 29,67|  480,0) 415959,912 4557455,008
29 | Metaxochori | Kilkis 565,1 471 524,70 29,17 63,0| 411631,530 4546402,983
30 | Melanthio Kilkis 618,9 471 570,81] 29,92  490,0| 419912,640 4535205,366
31 |NeaChalkidona| Thessalonjki  508,6 58| 476,10 28,33 29,5| 381632,419 4509811,675
32 | Chalastra Thessaloniki  443,1 341 419.82| 24,25 4,0 | 393266,166 4535543332
33 | Drama Drama 6455 58| 597,15) 26,17| 101,0) 511038,602 4555131,545
34 |Kato Nevrokopi | Drama 725)7 441 700,000 2567| 5800 488696,344 4577334,585
35 | Nikiforos Drama 642,] 471 586,60] 25,75|  236,0| 525017,441] 4557016,570
36 | Livadero Drama 8775 471 837,51| 2567| 6500 517855,148 4625457,932
37 | Mikropoli Drama 934,4 471 898,26] 2542|  360,0| 484478,409 4560689,863
38 | Kalampaki Drama 645,p 58| 602,63] 23,91 67,3| 515257,514) 4544037,941
39 | Eleftheroupoli | Kavala 7197 38| 709,18| 24,17 80,0| 520902,445 4529250,503
40 | Chrysoupoli Kavala 569,8 38| 530,97| 23,08 18,0| 558736,979 4536856,957
Data from stations that were not used becauseckfdficontinuity of data (less than 23 ye
41 | Alexandria Imathia 690,p 401 710,36] 10,33]  750,0) 367360,434 4498948,430
42 | Trilofos Imathia 697,24  >'°| 697,22| 575  151,5| 344653,693 4491983540
43 | Trikala Imathia 572,] 13| 626,50 4,92 7.0 363097,862| 4497174,77¢
44 | Ergochori Imathia 643,p 30| 62059] 14,75|  107,0| 347437,793 4490075,164
45 | Notia Pella 446, 18| 446,17] 1825| 590,0| 348692,164 4551133,402
46 | Skydra Pella 550, 14 0 46,0 | 343710,041| 4514215579
47 | Trilofos Pieria 695, 5| 6959 5|  318,0| 369664,889 4469296,912
48 | Alatopetra Grevena g57jo 20| 82318] 9,50| 1250,0| 262479,391 4438582591
49 | Argyroupoli Drama 746.% 131 6829 6,00 74,0 | 502648,896 4551423,084
50 | Leukogia Drama 856,56 131 go41| 592| 621,4] 490098,077 4582883456
51 | Exochi Drama 715,0 171 698,8| 825| 620,0| 484529,212 4584743,409
52 | Katafygio Drama 745,1 191 790,00] 817| 761,0| 473359,448 4577374,373
53 | Ochyro Drama 11275 18| 1351,000 8,08| 543,0| 487292,487 4571786,029
54 | Iraklia Serres 515,p 17 0 0 35,0 | 439744,333 4559070,95Q
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55 | Provatas Serres 4675 16 0 0 18,0| 449439,899 4546045,337
56 Kato Kamila Serres 5544 19 0 0 10,0| 456419,478 4542300,12(Q
57 | Worksite Serre§ Serres 523,1 31 NO 10 56,0 | 460652,182 4547827,04(
58 Rizes Chalkidiki 742,0 17 673,32 9,08 350,0| 451902,804) 4483187,002
59 | Kalamoto Thessalonii 787,0 8 809,00 2,75 220,0| 446284,268 4488778,629
60 | Mavrouda Thessaloniki 687,0 8 749,43] 2,58 360,0| 453583,750 4516454,322
61 Diavata Thessaloniki 461,3 21 442,75| 18,00 14,0| 402694,802 4505804,818
62 | Vraxia Thessalonik 415,6 6 319,20f 1,00 2,0 | 384332,087| 4502366,704
63 | Gialochoria Kavala 485,6 8 485,7 7,17 7,0 | 498443,104 4508869,290
64 | Prinos Thasou Kavala 716,7 13 716,73] 8,58 684,0| 548325,837 4510168,564
65 Moustheni Kavala 701,0 13 701,02 9,17 151,0| 509333,916] 4522296,22

2.4.3 Method

243.1 Spatial Interpolation

A very basic problem in spatial analysis is intéapiag a spatially continuous
variable from point samples. Spatial interpolatienchniques predict values for cells
in raster from a limited number of sample pointadafccording to first law of
Geography, "Everything is related to everythingeelsut near things are more related
(Tobler 1970).

mathematical formula that uses the values measiredarby points. There are many

than distant things" Unknown valuase predicted with a
different spatial interpolation techniques. Some tbé most commonly used
interpolation methods to model spatially distribatfrom point data are the following
three: Inverse Distance Weighting (IDW), spline aodlinary kriging. Overall,

anomalies of local scale can be adjusted withoigicaihg the values derived from
interpolation at other points on the surface (Bugtoand McDonnell 1998).
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2.4.3.2 Inverse Distance Weighted IDW

Inverse distance weighted (IDW) is a method ofripiéation that estimates cell
values by averaging the values of nearby measual bints. The main logic rule
behind this technique is that the cell values nexdach other are most likely to have
same values, so the value of the predicted catioie influenced by the value of cells
closer than those that are further away. This tieclenweights the points closer to the
prediction location greater than those farther gwence the name inverse distance
weighted (Watson and Philip 1985). However the npaoblem with this technique is
that it assumes that maximum and minimum valuesna@asured at the sampled

points and all other points have values betweeselalues.

2.4.3.3 Spline Interpolation

Spline is an interpolation method in which cell ued are estimated using a
mathematical function that minimizes overall suefatirvature, resulting in a smooth
surface that passes exactly through the input goimtis a deterministic, locally
stochastic interpolation technique, which represémnb-dimensional curves on three-
dimensional surfaces (Eckstein 1989; Hutchinson@eskler 1994).

2434 Kriging

The aforementioned methods are known as determsinrgerpolation methods
because they are directly based on the surroundesgsured values and use specified
mathematical formulas that determine the smoothoke#®e resulting surface. On the
other hand, kriging uses statistical models thatlugke autocorrelation among
measured points, in order to predict the valuesurdtnown points. The most
commonly applied form uses “semivariogram” amongrspaf sampled points.

Kriging interpolation method was developed by Matime(1970).

2.4.3.5 Validation
All data were divided in 2 groups. The first growas named “training” and
content 90% of sample points while the second gmwap named “test” and content
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10% of the sample points. Training group’s measer@mwere used for predicting
the values of the examined variable at whole Maoidby using the aforementioned

interpolation methods. Test's group was used tml&td the results of each method.

2.5 RESULTS

2.5.1 Annual Temperature Range

The Annual Temperature Range was estimated twicefirét scenario at 24
stations (Figure 2.4) and at second scenario améteorological — climatological
stations (Figure 2.5) at Macedonia North Greecetlier whole time of the station
operation and for the 30 year period of 1974-20Gble 2.2 and figures 2.4, 2.5). At
first scenario, A was estimated for the whole perilbere were 2 different climatic
types Continental and Transitional maritime clirodyipe.

For the period 1974-2004 all stations have 20<A&a4@ there was no need to
estimate the A at the between areas. Entire Madadoh North Greece is one
Continental climate type, according to A valuespg@®u1880) as shown at figure 2.5.
In addition the possible correlation between A aelation was checked and was
found R=0.034 for linear equation meaning not significaotrelation; while for
nonlinear equation the R0.2513 for a polynomial equation which is stilltno

significant.
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Figure 2.4. Climate types according to A value (Supan 188Math Greece, during station
operation that may differ from 8 to 50 years duniggiod 1954-2004.
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Figure 2.5 Climate types according to A value during 1978£2({Supan 1880) at North
Greece.
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2.5.2 Thermal Continentality

Thermal continentality was estimated by applying khalgorithm at data of table
2.2 for the whole operation period of the statiand for the stations with continuous
data during 1974-2004. By using raster calculatokraMap 10.3, two raster files of
cell size 750 meters from annual temperature ramgea second one with the latitude
values per cell in WGS84 (Grimpylakos et al. 2013).

North Greece was divided in two different climatgds according to the
categorization of Gorczynski (Table 2.4, figure)2when using the data from the
whole operation time of the stations and at onmafic type when using data for the
period 1974-2004 (Table 2.4, figure 2.7). Finalysgpible correlation between K and
elevation at the second scenario for the period 804 was checked and+0,2513

meaning not high significant correlation (chart)2.1

Table 2.4. Annual Temperature Range A and the correspondingritél continentality
(Gorczynski 1922) at each station during the wiogderation (varies from 8-50 years
during the period 1954-2004) and during period 12@a4.

. A Kal | Kduring | Y82
S/N Station A 12907514- years 1974-2004 Wltga(ilglly
1 | Ano Kalliniki 21,3 22,6 36 39 24,9
2 | Limnochori 19,9 20,9 32 35 29,5
3 | Amuntaio 20,0 21,0 32 35 27,0
4| Tropeouchos 20,6 21,7 34 37 27,2
5 | Monospita 20,4 21,5 34 36 24,6
6 | Rodochori 19,9 21,6 32 37 28,5
7 | Exaplatanos 20,0 21,0 32 35 25,0
8| Vrontous 19,7 20,9 34 35 27,2
9 | Moschopotamos 19,5 21,1 32 35 26,8
10| Agia Paraskevi 19,8 21,2 31 35 23,1
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11 | Arnaia 19,9 21,3 32 36 28,3
12 | Krua Vrusi 20,5 21,0 32 36 30,5
13 | Ano Theodoraki 19,2 20,9 30 35 30,5
14 | Metaxochori 19,4 21,2 31 36 25,6
15 | Melanthio 19,4 21,0 31 35 30,3
16 | Nea Chalkidona 20,5 21,3 34 36 28,5
17 | Chalastra 20,2 21,9 33 38 22,2
18 | Drama 21,0 21,7 35 37 23,9
19 | Kato Nevrokopi 20,8 22,5 35 39 26,3
20 | Kalampaki 20,5 21,2 34 36 27,5
I Spat.ial Distributio.n of Gorczyn;ki thermal Ccl)ntinentality I;1dex at NorthlGreece I 4#

using-data of 24 stations from different periods
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Figure 2.6. Macedonia area climate types according to GClevéBiorczynski 1922) during
the whole operation of the stations, during thégue954-2004 and with a timeline
of data 8-50 years.
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Figure 2.7. Macedonia area continental climate type accordingCl value (Gorczynski
1922) during period 1974-2004.
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Chart 2.1. Correlation of K with elevation during 1974-200ging nonlinear polynomial
equation.
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Mean annual temperature was estimated for eachhef20 meteorological —
climatological stations that had continuous data 1674-2004. Firstly, the mean
monthly temperature for each meteorological — dological station was calculated
and then, the mean of these values gave the meamlatemperature. There is
significant correlation between Mean annual Tenipeeaand elevation with a linear
equation as shown at chart 2.2 where=R0,7364. Equation 5 was adapted and
implemented (Figure 2.8).

Equation 5 — Suggested equation for estimation of @n annual Temperature

correlated to elevation applicable to research area
T =-0,004 *E +14,908 (T is the mean annual temperature and E the ébeyat

The R square value fR means that the mean annual temperature is 73,64%
explained by elevation. Finally the equation wagliep at raster calculator of
ArcMap in order to estimate the temperature atrtteeorological — climatological
stations with no Temperature data.

Average Monthly T - Elevation

16
T T
2
3 14 3
S _‘-H_H_‘-H—""‘—‘--
=13 ® e
)
g 12
= 11 & *
)
£ 10
5
= 9
-
8
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y= -0,004X+ 14,908 Elevation (m)
R?=0,7364

Chart 2.2. Correlation of mean annual temperature with elemaising linear equation.
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Figure 2.8. Mean annual temperature distribution at North Geeelerived from 20
meteorological — climatological stations during ipdr 1974-2004, projected on
anaglyph.

2.5.3 Mean Annual Precipitation

Mean monthly precipitation was estimated for eacbntin at all 20 and 40
meteorological — climatological stations and thiee mmean annual precipitation was
calculated for all of them. Two thematic maps weneated showing the mean annual
precipitation in Macedonia North Greece by usingititerpolation method of Inverse
distance weighted. The spatial distribution of tihhean annual precipitation that
derived from the data of 40 meteorological — cliohagical during 1974-2004 is
projected at figure 2.9. The spatial distributidntfte mean annual precipitation that
derived from the data of 20 meteorological — cliohagical during 1974-2004 is
projected at figure 2.10. The correlation betwe&vaion and precipitation was
checked with SPSS programme (Table 2.5). The higiessible correlation was not
significant R<0,29 and so the mean annual precipitation for eadhof Macedonia
could not be estimated and the corresponding thenmafp using an equation
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between the elevation and the mean annual pretguitevas not projected as it would

have been inaccurate.
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Figure 2.9. Thematic map that projects the spatial distributdd mean annual precipitation
(mm) at Macedonia of North Greece. The data deriveth 40 meteorological —

climatological stations during period 1974-2004 #melcell size is 750m.

The thematic map that derived from the 20 stat{ingure 2.10) did not included
20 stations (Figure 2.9) and it was missing meamahprecipitation values between
417,0 — 417,3 and 853,8 — 999,8 as these dateotlieixist at the 20 stations. The data
distribution of the 20 stations at West, centrall &outh Macedonia is very sparse
resulting in much less zones of precipitation. Tieg of 40 stations has good spatial

distribution and is more accurate and should bd tmeanalysis purposes.
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Table 2.5 Correlation of Variables Temperature, PrecipiatiK GCI value (Gorczynski
1922), A value Annual Temperature Range (Supan )1880 evapotranspiration of
each method of Thornthwaite, Turc and Coutagne Rligvation.

Examined Variable
Elevation
o .
T(°C) | P(mm) K A Thornthwaite | Turc | Coutagne
Pearson - .
-0,85] 0,30¢ | -0,15i -0,18¢ 0,15¢| -0,07z2 0,10¢
R-square , .
0,72 0,09¢| 0,02¢ 0,03¢ 0,02¢ 0,00 0,012
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Figure 2.10. Spatial distribution of mean annual precipitatatnMacedonia Greece derived

from 20 meteorological stations during period 12004
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Figure 2.11. Evapotranspiration at each meteorological — clogfical station of North

Greece by three different methods.

2.5.4 Evapotranspiration

Evapotranspiration was calculated with all threethods for each of the 20
stations (Figure 2.2). Evapotranspiration by Tuethnod is higher than Thornthwaite
method at all stations except Melanthio and in 12® stations it is higher than
Coutagne method, while Coutagne is higher than ftharaite method at 15 of 20
stations (Figure 2.11). On the other hand, Turchogktis the most easily applied
method of all, as Coutagne method is not alwaydicgige and Thornthwaite’s
method uses parameters that differ according teagtmn and the spatial distribution
of each examined place, which makes it very diffica apply this method at all
stations. No significant correlation between elmratand evapotranspiration was
found (Table 2.5). Thornthwaite method is undeneating the evapotranspiration in
comparison with the other two methods.

Turc method for evapotranspiration is suggestdaetonplemented.
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2.6 CLASSIFICATION OF NORTH GREECE BY KOPPEN

In order to effectively apply the Kdppen climataicey classification (Képpen, W.
1884, Képpen, W. 1918, Koppen, W. 1930), the 20asta with continuous daily and
monthly data of precipitation and temperature toe torresponding period 1974-
2004, were used. CCK method was applied at eadkidiicl station and the map
(Figure 2.12) was created projecting the correspamndimatic type. By interpreting
these results and using IDW method, a new themmatip, projecting the spatial
distribution of climate classification by Képpen tined at entirely Macedonia district,
was created (Figure 2.13). All stations with singlenatic types were isolated and
joint to the area’s climatic type.

The climatic classification of Macedonia district Greece, by Képpen method
(Koppen, W. 1884, Koéppen, W. 1918, Koppen, W. 193)extremely interesting.
The density of the applied station network is veggod and the results are
unquestioned. Specifically, 20 meteorological meliological stations were used in
Macedonia in contrast to the 2 stations that weet by previous researchers (Kanli
2009, Lazaridou et al. 2013) for the same areau(Ei@.14), while only 17 stations
were used for entirely Greece. Conclusively, ialisolute necessary for the climatic
classification to be applied in entirely Greeceusng a station network of similar
density. By increasing the density of stations @lematic classification of North

Greece was altered.
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Figure 2.12. Climatic classification at each meteorological Hmatological station of
Macedonia district in Greece, using Koppen methoghpl (Koppen, W. 1884,
Koppen, W. 1918, Képpen, W. 1930).
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Figure 2.13.Climatic classification, of Macedonia district @reece by Grimpylakos, using

Kdppen methodology (Képpen, W. 1884, Kdppen, W.8l¥Kbppen, W. 1930).
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Figure 2.14.Climatic classification, of Macedonia district @reece by Kanli (2019) using
Kdppen methodology. (Képpen, W. 1884, Kdppen, WLE KbEppen, W. 1930)
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Figure 2.15. Climatic classification, of Macedonia district iGreece, using Koppen
methodology (Képpen, W. 1884, Képpen, W. 1918, Kapp/N. 1930) (Grimpylakos

et al., 2013).
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2.7 DISCUSSION

There are significant differences between the rhapwas created in this research
based on a dense network of 1 meteorological —attilngical station per 2.000 Km
(Figure 2.13) and a sparse network of 1 meteorodbgt climatological station per
18.000 kmd Kanli 2009 (Figure 2.14). The main difference iatth new climatic type
was found, the climatic type Cfb found on the westpart of Macedonia and at
Nevrokopi North, Northeast of Macedonia. Entire [Rlubki, Thessaloniki and Serres
have a different climatic type, Cfa and not Csae Tethodology used by the two
researchers is exactly the same. However the gewditthe meteorological —
climatological stations used is very different. Figh density of meteorological —
climatological stations (20) is quite innovative f8reece leading to unquestionable
conclusions; it replaces the existing climatic sifassation at the study area and
strongly challenges the climatic classificatioreafire Greece.

Regarding Annual Temperature Range it is crucial the lack of same period of
data could lead to false A estimations and falselte and categorization of North
Greece in two climatic types as shown at table Pr@nsitional maritime climate type
where 18C < A < 20°C and Continental climate type D < A < 40°C (chapter
2.3.3.1). In result there are strong indicatiorad thorth Greece climatic type has been
altered from 1950 -1974 to 1974-2004 from mixedetyqf transitional maritime
climate and continental climate type to just coenital climate type (Figures 2.4-2.5).
Furthermore, there should be a thoroughly investigaegarding the previous period
before 1974 and during the 1974-2004 period in rordelefine the period where the
A value is< 20°C. Annual temperature range value is increasingp@slistance from
sea is increasing and while moving to the Northstha et al. 1999).

Regarding Thermal continentality classification Borczynski (1922), North
Greece was divided in two different climate typdsew using the data from the whole
operation time of the stations and at one climigfie@ when using data for the period
1974-2004 (Table 2.4, figure 2.7). As with Annuathiperature range, there are strong
indications that North Greece CGI (Gorczynski 1988% been altered from 1950 -
1974 to 1974-2004 from mixed type of transitionaritime climate and continental
climate type to just continental climate type (FmgI 2.6-2.7). Furthermore, there
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should be a thoroughly investigation regarding phevious period before 1974 and
during the 1974-2004 period in order to defineghaod where the k value #33°C.

Both classifications, regarding Annual TemperafRamge (Supan 1880) and CGil
(Gorczynski 1922) classify entire North Greeceht® Continental climate type.

The elevation distribution of the meteorologicatlinatological stations was not
adequate to check the possible correlation betw&egipitation and Elevation at
Macedonia and to create an equation. Mean annealpiation, evapotranspiration
and total runoff at each meteorological — climagotal station were estimated and
projected (Figure 2.16) alongside with the anaglypbtal runoff is very strong
correlated with high elevation and low temperatuf@tal runoff is higher at
Southwest part of Macedonia west of Pindos mourthain. The strong correlation
with elevation is explained by the fact that atthiglevation precipitation is higher
while mean monthly and annual temperature is lowbis correlation is a proof that
elevation distribution of each torrent watershedousth be included in the
classification of rivers typology; however in thdewation classification the
relationship with the total runoff should be takertonsideration.
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Figure 2.16. Distribution of Precipitation Evapotranspirationnda runoff in each
meteorological — climatological station at Mace@do®@reece. On the background
mean T and anaglyph is projected.
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CHAPTER 3: GEOLOGICAL PARAMETERS.
GEOLOGICAL CLASSIFICATION IN Sl
AND CA BY SCALE

3.1 ABSTRACT

This chapter examines the correlation of geologitapping scale with the
classification in siliceous, calcareous and orgawoicks. The suggested geological
classification (WFD 2000) and the suggested madlifyeological classification by
Kanli 2009, is examined at North Greece, by digigsthe geological maps of IGME
at two different scales, 1:500.000 (Kanli 2009, drédou et al. 2013) and 1:50.000
(scanned geological maps of IGME). At the scal®D80, due to increase detail, the
geology was firstly categorised in 28 main geolabtgpes and then in correlation to
the mineralogical analysis it was reclassified inc&egories. For the geological
categorization, 14 different watersheds were chdseehe examined. Each one of
them was digitized at the two different scales aadiment was sampled from each
river bed, at three different flowing conditionsdathrough a three year period, in
order to check possible variances of geology twifig conditions. The sediments
were examined with XRD in order to check any relaship between the digitized
geology and the river bed sediment.

The classification at scale 1:500.000, regardirigesius and calcareous rocks,
proved to be not exact in more than 55% of the exedwatersheds, where river bed
sediment was sampled and mineralogical analysedh®©oontrary, the differences of
the digitized geology, when the scale factor wasrdased by 10, were huge.
Specifically, on the watersheds that the geology digitised at scale 1:50.000, there
was a significant correlation between geology dral rhineralogical analysis of the
river's bed sediment. Therefore a new geologic&garization of 6 classes at scale

1:50.000 was created and applied at North Greece.
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3.2 INTRODUCTION

In this chapter the suggested geological categarizan three types (WFD 2000,
Kanli 2009, Lazaridou et al. 2013) and a more tkdanne is examined by sampling
the river bed sediment. The mineralogical distitiutof a river's bed sediment
depends on the river's watershed geology and asleyiof erosion which is highly
related with slope, precipitation and land usethis study, fourteen (14) different
torrents were chosen for sediment sampling in loedium and high flow conditions
during a three year period. River Habitat Survegv@gh et al. 1998) was applied at
each torrent, alongside sampling, in order to chewk prevent any possible changes
that may have occurred due to human activitieshismway any possible variance of
geology, land use, flow conditions and mineralogataaracteristics of the sediment
was examined and cross checked in time.

The geology of each watershed was digitized byggwogical maps of IGME at
two different scales, at 1:500.000 and at 1:50.00@ sediment samples from the
fourteen (14) different watersheds were examineth WRD and the mineralogical
results were cross checked with the digitized nap®/o different scales. First aim is
to check if the mineralogical composition of theeri bed sediment is in correlation

with the geology and if yes at which scale thigelation is captured.

3.3 PARAMETERS DATA AND METHODOLOGY

3.3.1 Studying area - Sampling sites

Macedonia is a district of North Greece as showiigate 3.3. Studying area is a
polygon that includes all the watersheds of Macedsrtorrents and rivers, resulting
in a polygon the boundaries of which differ frometboundaries of Macedonia’s
political district. The boundaries were determiratording to the WFD guidelines
for water bodies and the available data. Studyieg & 36.290 kA) has a perimeter
of 2.163 km and includes 77 different torrents, sehthe main rivers are divided
according to WFD and the watersheds are of 2,954ki¥.
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Sampling sites were chosen in such way in ordecdpture the diversity of
climatological, geological and hydromorphologicélacacteristics. As there was no
funding for travel, sampling and lab analysis costampling areas were sorted and
chosen by best combination of highest diversity lamdtravel - analysis cost.

For this part of the project, fourteen (14) watedsh were chosen for river bed
sediment sampling and XRD analysis as shown atrdigB.l and figure 3.2.
Specifically Nine (9) watersheds corresponding &femrence sites of excellent
ecological status, in collaboration with the depemt of Biology (Kanli 2009,
Lazaridou et al. 2013), were chosen as shown & g&ab. Five (5) watersheds of high
geological interest and of little, medium and hihthropogenic interference were

chosen for sampling stations as shown at table 3.2.

Table 3.1.Nine sediment sampling areas of excellent ecoldgtatus, with the sampling
area coordination in EGSA (1987).

SN Reference site Main river | Longtitude Latitude
County (EGSA87 - | (EGSAS8T -

meters' meters'
1 |Diavolorema (DIA) Nestos 538817,85  4585150,64
2 |Arkoudorema (ARK) Nestos 541989,11  4572592,74
3 |[Trikomo Venetikos (TRIK) Aliakmonas 269438,f0  4428955,96
4 |Eleftherochori Venetikos (ELEF) Aliakmonas 284948 3 4436196,37
5 [Mavrolakas Olympiada (KAL) Chalkidiki 478730,%3 4494445,02
6 |Kipouristra Varvares (OL) Chalkidiki 476008,65  4492791,27
7 |Karolakkas (KAR) Chalkidiki 479527,23 4479478,24
8 [Megali Panagia(MPB) Chalkidiki 474873,69  4475311,59
9 |Skouries (MPC) Chalkidiki 472863,23 4477688,01
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Table 3.2.Five sediment sampling areas of high geologidalrest and of little, medium and
high anthropogenic interference, with the sampéinga coordination in EGSA(1987).

) Main river Longtitude Latitude
S/N Reference site County (EGSA87 - | (EGSA87 -
meters) meters)
10 |Kokkinolakkas lerissos (KOK) Chalkidiki 4833183 4478867,04
11 |EkkKlisiasikoi Myli lerissos (EKM)| Chalkidiki 4008,65 4492791,2]7
12 |Asprolakkas lerissos (ASPR) Chalkidiki 484169,544478631,14
13 |[Megali Panagia (MPA) Chalkidiki 47545663 4477117,9¢
14 |Skouries (MPD) Chalkidiki 473090,%3 4477299,51
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Figure 3.1. All 14 sampling sites at North Greece. As the esdsllow and some of the sampling sites at Chadkigelong to the same catchment they are

shown at a higher scale at figure 3.2.
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Figure 3.2. All 10 sampling sites at Chalkidiki. Asprolakkagatchment includes EKM, Kokkinolakas and Karolakkatchments. Mavrolakkas catchment

includes Kipouristras catchment. MPB catchmentlides MPA catchment.
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3.3.2 Spatial and temporal distribution of samplingareas

The intention was that all sites would be sampledhi3 year period at low,
medium and high flowing conditions and the rived lsediment would be sampled at
left, center and right of the river flow. Spatiaktlibution of sampling areas was
design in such way to ensure variances of geoltzgy] use and slope in time. This
procedure was chosen in order to check possibleelation between flowing
conditions to sedimentological or mineralogicakedtions of the river bed sediment,
aiming to establish an easily applied procedureorder to clear out, prevent or
capture possible human interference Geomorpholbgiizer Habitat Survey
(GeoRHS) (Environment Agency 2006) was applied rdpmll sampling periods at
each one of the sampling sites up to 500 metersrddhe site. Due to extreme
weather conditions during winter, the RHS-GeoRH® aampling could not be
applied at Arkoudorema and Diavolorema, as theypagtioned to Northeast of

Greece and at high altitude, and there was no atodbe sampling site.

3.3.3 Sampling methodology

The selection of the sampling methodology and aewas contingent upon the
depth of water at sampling location and the physibaracteristics of the sediment to
be sampled in accordance to the United States &mwiental Protection Agency and
the Scientific Engineering Response and Analyti8alvices (EPA 1994, SERAS
2016). The following procedures were used:

1. Surface sediment ranged from O to fifteen centinseite depth and the shallow
aqueous layer ranged from 0 to 30 cm in depth.eCttin of surface sediment
from beneath a shallow aqueous layer was acconeplistith a stainless steel
shovel. Specifically the following procedure wagdrs
e A decontaminated sampling stainless shovel was tsedmove the desired

thickness and volume of sediment from the desiampiing area
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e The sample was transferred into an appropriate kaogmtainer. Containers
were adequately decontaminated.

e Surface water was decanted from the sample comtgner sealing and
transferring; care was taken to retain the fineinsedt fraction during this
procedure

2. Surface sediment ranged from O to fifteen centirseit®@ depth and the shallow
aqueous layer was above 30 cm in depth. Colleatiosurface sediment was
accomplished with a system consisting of bucketaagd a series of extensions.

Specifically the following procedure was used:

e The auger head was attached to the required laidgtie extension, then the
“T” handle was attached to the upper extension

e The area was cleared from any surface debris

e The bucket auger was inserted into the sedimer@®® db 2® angle from
vertical. This orientation was made to minimizellage of the sample from
the sampler upon extraction from the sediment aatgmy

e Auger was rotated to cut a sample of sediment

e Auger was slowly withdrawn

e The sample was transferred into an appropriate leaogntainer. Containers

were adequately decontaminated

3.3.4 Geological digitation of sampling watershedst scales 1:500.000 and
1:50.000

Scale is an important factor at geology, because sitele of the geological
mapping determines which of the geological featuli&e structures, faults, folds,
foliation, formations and rocks will be mapped. Tdhigitized maps, which derive
from the hard copies of the Greek Geological anditwj Research Institute (IGME),
are the input regarding geology. The correlatiotwben the geological features and
the other abiotic parameters is possible only witbse that have been mapped.
Therefore scale determines which geological feataas be examined.

For this reason the suggested geological classdicaWWFD 2000) and the

suggested modified geological classification by [KaRk009, is examined at
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Macedonia, Greece, by digitizing the geological swap IGME at two different
scales, 1:500.000 at figure 3.3 (Kanli 2009, Lajaui et al. 2013) and 1:50.000 at
figure 3.4 and table 3.4 (scanned geological mdd&MIE). At the scale 1:50.000,
due to increase detail, the derived informatiohdgimes higher at each axis meaning
100 times more detailed at an area, lastly addm¢puhat the differences regarding
altitude contour. Therefore the possible geologatassification at scale 1:50.000 is
higher and any possible correlation between therribed sediment and the
watersheds geology can be more thoroughly examined.

The thematic maps derived from the digitization gafological maps at scale
1:500.000 and 1:50.000 of Macedonia and of eachplagnsite’s watershed are
shown at Appendix | section 1 and 2 respectivelye feological coverage in two
classes of Calcium and Siliceous, at scale 1:500 ®0each site is shown at table 3.3.
The geological coverage, at scale 1:50.000, iroufBtclasses is shown at Appendix |
section 2 while the derived coverage from the néassification at 6 classes (Table

3.10) is shown at table 3.11.
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Table 3.3. All sites corresponding geological coverage incah and Siliceous using

geological maps at scale 1:500.000 in corresporaenc

. Sampling | Geological Category
SN Site Name Code | Siliceous| Calcium
1 | Diavolorema DIA 75,57 24,09
2 | Arkoudorema ARK 96,12 3,30
3 | Trikomo TRIK 80,80 19,20
4 | Eleftherochori ELEF 70,42 29,57
5 | Mavrolakas KAL 100,00 0,00
6 | Kipouristra oL 100,00 0,00
7 | Karolakkas KAR 100,00 0,00
8 | Megali Panagia MPB 100,00 0,00
9 | Skouries MPC 100,00 0,00
10 | Kokkinolakas KOK 100,000 0,00
lerisso:
11 Ek!(lisiastikoi Muli EKM 100,00 0.00
lerissos
12 | Asprolakas ASP 100,00 0,00
13 | Megali Panagia MPB 100,00 0,00
14 | Skouries MPD 100,00 0,00
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Table 3.4.Table with the geological classification in tweright main categories, according to IGME geoldgicap and the corresponding area coverage.
There is difference to overall size of North Greecea and the captured geological classificatioa wucell size differences and gaps in the

categorization.

Geological Coverage of Watershed in 28 main categes Macedonia Area || 36290,46( 100,00
' Area o : Area o : Area o : Area 0
Formation (km2) % Formation (km2) % Formation (km2) % Formation (km2) %
g alluvial 5089,50| 14,02 P OPhiolite, Diabase, || 1575 971l 4 33| ki Limestones Paleocend| 288,98| 0,80 | KP Limestonesof |, 4ol g 14
deposit Peridotite Upper Jurass
. Pt acidic volcanic rocks N Bragkish shore
Mr Marbles, 4093,00( 11,28 fo Flysch Pindos 1504,77] 4,15 - 272,19] 0,75| deposits, marl, 15,06 0,04
of Eocene- Oligocene m3.my
n Brackish shore Q1 Alluvial Neogene u acidic volcanic rocks
deposits, marl, [ 3995,51f 11,01 di d 9 1321,61] 3,64 pl_ lei 243,05 0,67 | Phquartzite 6,64 0,02
m3,my sediment deposits Pliocene - Pleistocene
.- Sch-gnAlternations . . .

pt acidic 3125,56| 8,61 | of schist, marbles anq 1258,50| 3,47 | Shlimestones Jurassic || 554 19/ gg | KC Limestones 0,77 0,00
volcanic rocks and Chlorite Schists Cretaceous

gneis:

g Igneous, Plutonic of
634,22] 1,75] Mesozoic, granite, 218,44 0,60] lake 407,36 1,12
granodiorite & Monzonit

gn-schAlternations of

gl Old and new

gn Gneiss 2829,99) 7801 debris cones

kp Limestones of

schschist 2672,3y 7,36 498,99 1,37 - 195,95( 0,54 ] sea 149,16 0,41
Upper Jurass schist, marbles and gne
Q Alluvial .

y plutonic 2217,04| 6,11 | continental sedimenty 450,38 1,24 'g?et";g%ﬂg”es Upper 191,87| 0,53
of modern valley

km Mesohellene ke Limestones

Trough,Molasse | 2127,98( 5,86 364,62 1,00 Tb 139,81 0,39] Overall 36163,94 99,65

) - Cretaceous
s sedimen
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3.3.5 XRD analysis

The study of the mineral composition of the samples done by the X-Ray
Powder Diffraction method (XRPD). A PHILIPS PW18R0/diffractometer of the
Department of Mineralogy-Petrology-Economic GeologyJTH, equipped with a
microprocessor PW1710/00, Cu lamp and Ni filterobdain Cuka radiation, while
the angular values of the scanning aréavas 3-63° for randomly oriented samples.
The scanning speed of the angometer was 1.2°/m@for8 the samples were
radiographed, the sensitivity and accuracy of tiigadtometer was calibrated and
checked by a specific standard of pure silicon. Jdmaplers and the preparation of all
samples and the scanning conditions of each weretlgxhe same.

The semi-quantitative determination of the mingoahses was based on the
counts of specific reflections from the diffractagrs of the randomly oriented
samples, which were not affected by any other ¢gfie and taking into account the
density and mass absorption coefficient (Gulef the identified mineral phases, as
well as the use of external standards.

The XRD analysis results (Appendix I, section 3)reveised to determine the
corresponding minerals and their percentage at saniple and the analyses were
performed in the manner of Cook et al. (1975). Themical and empirical formula
of each mineral, their molecular weight and thenaical formula of CaCg) SiO, and
the corresponding Ca and S where used as showhlat3.5.

A summary of the quantitative analysis of XRD as#@yfor all samples from each
sampling site is shown at table 3.6 and 3.7. Tlezage values for each sampling site
is shown at table 3.8.
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Table 3.5.Table with the name of minerals analysed at therrsediments using XRD, their mineral Code, Chaimand empirical formulas, molecular

weight of the mineral and chemicals at search.

Name Mci:noeégl Chemical Formula Empirical Formula M\;)\/Igicgurl?r Si02 | CaO Si Ca
Quart: Q SiOz SiOz 60,0¢ | 100,0C| 0,0C| 46,74 | 0,0C
Plagioclas A-PI (Na,Ca)(Si,A)40:! Na0,5Ca0,5Si3AIC 270,7¢| 66,57 | 10,3¢ | 31,1z | 7,4C
Orthoclas Kf KAISi308 KAISi308 278,31 | 64,7¢| 0,0C| 30,27| 0,0C
Calcite C CaCoO: CaCoO: 100,0¢ 0,0C | 56,0¢| 0,0C | 40,04
Talc T Mg3Si4010(0OH): Mg3Si4010(0OH): 379,27| 63,3i| 0,0C| 29,62| 0,0C
Chlorite Tosudit Cl Na05(Al,Mg)6(Si,A)8018(0H)12x5(H2C Na0,5A14Mg2Si7AI018(0OH)12x5(H2(¢ 973,7¢| 43,1¢| 0,0C| 20,2¢| 0,0C
Biotite-Muscovite Micas X2Y4-6Z8020(0OH,F). Analyzed belo\ * 43,4C| 0,0C| 20,2¢| 0,0C
Tremolite Tr [[Ca2Mg5Si8022(0OH) Ca2Mg5(S18022)(0OH) 812,37| 59,17 | 13,81 | 27,6€ | 9,87
Dolomite D CaMg(CO3). CaMg(CO3). 184,4( 0,0C| 30,41| 0,0C| 21,7¢%
*Biotite For Mica: | K(Mg,Fe++)3[AISi3010(0OH,F)z KMg2,5Fe(+2)0,5AISi3010(0OH)1,75F0, 41,5¢ 19,4«
*Muscovite For Micas | KAI2(Si2Al)O10(OH,F): KAI3SiO10(0OH)1,8F0, 45,21 2113

Average
*Biotite-Muscovite | Micas value 433¢ 0 | 20,2¢ 0

* For MiCas

* Xis K,Na, Ca less Ba,Rb,
* Y is Al,Mg or Fe less Mn, Cr, Ti, |
* Z is chiefly Si or Al less F**
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Table 3.6.Table showing the mineral quantitative percen@omrding to XRD analysis at each sample. The SEa8), Si and Ca percentage are derived

from the XRD analysis results. The samples are filoenstudying areas of Skouries and Megali Panaig@@havreas and Varvara during the three

different periods of sampling.

Mineral

Code MPAA3 | MPAD3 | MPBA3 | MPBD3 | MPCAl1 | MPCK1 | MPCD1 | MPCA2 | MPCK2 | MPCD2 | MPCD3 | MPDK5 | OLA1
Q 63 75 57 59 65 65 54 62 50 55 79 48 45
A-P| 5 4 11 10 7 9 8 7 19 8 4 2 20
Kf 6 5 9 9 8 7 7 8 7 10 5 0 15
C 2 1 2 4 1 2 1 2 1 2 1 0 2
T 2 2 3 3 4 3 5 3 2 6 2 0 5
cl 5 3 4 4 3 2 6 3 3 3 1 31 1
Micas 12 5 7 6 4 4 10 9 12 3 4 19 1
Tr 3 2 5 4 6 5 8 4 3 9 3 0 9
D 2 2 2 2 2 3 2 2 2 3 1 1 2
Sum 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C

Theoretical Chemical composition according to mineaalogical analysis
SiO, 80,3¢ 86,9¢ 79,32 79,0¢ 83,4 82,9¢ 76,9¢ 80,3¢ 77,14 78,4¢ 89,5 66,82 77,5¢
CaO 2,4z 2,14 3,4( 4,4C 2,8i 3,57 3,3( 3,04 3,5¢ 4,21 1,82 0,34 4,9¢
Si 37,5¢ 40,6¢ 37,0¢ 36,9 39,02 38,7¢ 35,9¢ 37,5¢ 36,0¢ 36,6 41,85 31,2¢ 36,2
Ca 1,72 1,52 2,4: 3,14 2,08 2,58 2,3¢€ 2,17 2,5¢€ 3,01 1,31 0,24 3,5¢€
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Table 3.7.Table showing the mineral quantitative percen@gmrding to XRD analysis at each sample. The SEa8), Si and Ca percentage are derived
from the XRD analysis results. The samples are frloenstudying areas of Mavrolakas, EklisiastikoilduKarolakas, Kokkinolakas, Asprolakas,

Arkoudorema and Diavolorema of Nestos, Trikomo BEleftherochori of Aliakmonas during the three diffiet periods of sampling.

M(i:noedrgl KALA3 | KALK3 [ KALAl | EKMK5 | KARK5 | KOKK5 | ASPK5 | ARKK1 | ARKAL | ARKK3 | DIAD1 | DIAA3 |TRIKA4 | ELEFA4
Q 42 54 49 51 58 53 58 40 39 42 49 48 29 35
A-P| 26 19 17 4 2 8 2 26 29 19 18 13 26 7
Kf 19 18 24 2 3 3 23 22 18 17 23 0 19
C 3 2 2 2 0 0 0 3 2 0 9 10 21 33
T 3 1 2 0 2 4 2 1 1 0 1 0 0 0
cl 1 1 1 10 14 9 11 1 1 0 1 0 13 0
Micas 1 1 1 11 14 8 15 1 1 7 1 5 3 0
Tr 4 2 3 19 7 14 7 2 2 12 1 0 7 4
D 2 1 2 1 1 0 0 2 3 2 3 1 1 1
Sum 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C
Theoretical Chemical composition according to mineaalogical analysis
SiO; 76,3% 81,6 79,14 74,1( 76,45 77,60 77,8( 75,2¢ 75,47 76,82 74,65 73,2¢ 56,1¢ 54 5¢
CaO 5,5¢ 3,82 3,7¢€ 4,22 1,432 2,82 1,2C 5,3¢ 5,2¢ 4,1¢ 7,98 7,44 15,4¢ 20,31
Si 35,6¢ 38,1¢ 36,9¢ 34,64 35,7: 36,3( 36,3 35,1€ 35,2¢ 35,91 34,8¢ 34,2¢ 26,2¢ 25,5(
Ca 3,9¢ 2,78 2,71 3,01 1,0z 2,01 0,8¢ 3,84 3,7¢ 2,9¢ 5,6€ 5,32 11,04 14,52
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Table 3.8.Table showing the mineratean quantitative percentage, according to XRD analysien all samples of each sampling site. The SIC&0, Si
and Ca percentage are the mean values. The stualgag are: Megali Panagia, Skouries , Kipouristiarolakas, Eklisiastikoi Muloi, Karolakas,

Kokkinolakas, Asprolakas Arkoudorema and Diavolosesh Nestos, Trikomo and Eleftherochori of Aliaknasn

M(i:noeggl MPA MPB MPC MPD oL KAL EKMK KARK KOKK ASPK ARK DIA TRIK | ELEF

Q 69 58 61 48 45 48 51 58 53 58 41 49 29 35
A-P| 5 10 9 2 20 21 4 2 8 2 25 15 26 7
Kf 6 9 7 0 15 20 3 2 3 3 21 20 0 19
C 2 3 2 0 2 2 2 0 0 0 2 10 21 33
T 2 3 3 0 5 2 0 2 4 2 1 0 0 0
cl 4 4 3 31 1 1 10 14 9 11 0 0 13 0
Micas 8 6 7 19 1 1 11 14 8 15 3 3 3 0
Tr 3 5 5 0 9 3 19 7 14 7 6 1 7 4
D 2 2 2 1 2 2 1 1 0 0 2 2 1 1
Sum 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C 10C

Theoretical Chemical composition according to minealogical analysis

Si02 83,6¢ 79,21 81,27 66,82 77,5¢ 79,0/ 74,1( 76,4% 77,67 77,8( 75,8¢ 73,91 56,1¢ 54,5¢
CaO 2,2¢ 3,9( 3,2( 0,34 4,9¢ 4,4(C 4,22 1,432 2,82 1,2C 4,94 7,6¢ 15,4¢ 20,31
Si 39,11 37,02 37,9¢ 31,2¢ 36,2 36,9¢ 34,6¢ 35,7 36,20 36,3 35,4¢ 34,5i 26,2¢ 25,5(
Ca 1,63 2,7¢ 2,2¢ 0,24 3,5¢€ 3,14 3,01 1,0z 2,01 0,8¢ 3,5¢ 5,4¢ 11,04 14,52
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3.3.6 Correlation of river bed sediment mineralogyto watershed geology

The XRD analysis results (Appendix |, section 3shewn at tables 3.6, 3.7 and
3.8 were correlated with the torrent’s watersheal@gy at table 3.3, as defined by the
IGME’s geological maps of scale 1:500.000 (Appenidisection 1), regarding the
coverage area of each geological section at eaglobtine two categories. As shown
at table 3.9 there is misinterpretation regardimg geological classification in two
classes and the XRD analysis of the river bed sedtinAt 10 sampling sites (S/N 5-
14) there was no expectation for CaO however theegaere 0,34 - 4,98 %.
Furthermore regarding Calcium-Siliceous ratio, ¢heas a significant overestimation
that reached 307% at Diavolorema and a significaderestimation at Arkoudorema
that reached 53%. On the contrary, the resultsrdagg Calcium-Siliceous ratio were
fair only at two sites, specifically at Trikomo @4 underestimated) and
Eleftherochori (13% overestimated), which could dmnsidered if 15% offset is
acceptable. Therefore the classification in tweegaties at scale 1:500.000 is offset
and is not acceptable for typology and any usdisfgarameter could be disorienting
for other parameters and for the entirely typologyl regression analysis had
R?<0,81.

At second phase the XRD analysis results (Appehdsection 3) as shown at
tables 3.6, 3.7 and 3.8 were correlated with theetd's watershed geology, as
defined by the IGME’s geological maps of scale 1080 (Appendix I, section 2). An
overall map of North Greece is shown at figure 3vlhere more than 50 different
categories of geological formations have been sgofitom which 28 main groups
were created in order for the geological clasdilicato be possible and the result
visible. Regarding the studying areas, each watersivas consisted from two
geological formations e.g. at Megali Panagia (Amdenl Figure 9G28, Figure
14G28,) to forty four geological formations e.g.E¢ftherochori (Appendix | Figure
4G28a, Figure 4G28b). As sampling sites were odlyattd of specific geological
structure, all geological formations were grouped imain classes according to their

main origin as shown at table 3.10.
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Table 3.9.Table showing the correlation of geological clfisation in two classes at scale 1:500.000 withrttieeralogical analysis of the XRD at each one

of the 14 sampling sites. Ratio is calculated w@altium, CaO or Ca concentration is divided bycBilius, SiO2 or Si respectively.

Coverage of each watershed by the 3 geological cgdeies (Kanli Theoretical chemical composition from
2009) mineralogical analysis
SN Site Name Sag(n);()jléng .(.Beological (.Zategory. . Oxides- . Element.s
Siliceoug Calcium|Ratio[SiO2 |CaO | Ratio| Cal |Si Ca | Ratio|Cal
1iDiavolorema DIA 7557 24,09 0,3373,97 7,68 0,103,07134,57 549 0,162,01
2Arkoudorema ARK 96,12 3,30 0,0375,85 4,94 0,0710,5335,4% 3,53 0,100,34
3Trikomo TRIK 80,80 19,20 0,2456,1815,45 0,280,86 26,26 11,04 0,420,57
4Eleftherochori ELEF 70,42 29,57 0,4254,5%20,31 0,371,1325,5014,52 0,570,74
SMavrolakas KAL 100,0( 0,00 0,00 79,04 4,40 0,04 36,94 3,14 0,09
6Kipouristra OL 100,00 0,00 0,0Q 77,59 4,98 0,06 36,27 3,56 0,10
7|Karolakkas KAR 100,00 0,00 0,0Q76,4% 1,43 0,02 35,73 1,02 0,03
8Megali Panagia MPB 100,00 0,09 0,0079,21 3,90 0,05 37,02 2,79 0,09
9Skouries MPC 100,0( 0,00 0,0081,27 3,20 0,04 37,99 2,29 0,06
10Kokkinolakas lerissos  |KOK 100,00 0,09 0,00 77,67 2,82 0,04 36,30 2,01 0,06
11jEkklisiastikoi Muli lerissos [EKM 100,0( 0,00 0,00 74,10 4,22 0,06 34,64 3,01 0,09
12Asprolakas ASP 100,0( 0,00 0,0077,80 1,20 0,03 36,37 0,86 0,02
13Megali Panagia MPA 100,0( 0,00 0,00 83,68 2,28 0,03 39,11 1,63 0,04
14Skouries MPD 100,00 0,00 0,0066,82 0,34 0,01 31,23 0,24 0,01
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Table 3.10.Table consisting of the 6 main geological categonvith reference to the major geological formatidhat each category consists of the

geological formations at North Greece

S/N | Label Geological formations

Mr: MarblesKi: Limestones Paleocene
sh: limestones Jurassic and Chlorite Schists

Limestones Kp-KP: Limestones of Upper Jurassic
Kc-ktg: Limestones Cretaceous and Upper Cretaceous
2 | Molasse Km: Mesohellene Trough, Molasses sediments

Q: Alluvial continental sediments of modern valleys
pt-cql-q: torrent — riverbed or alluvial deposits

3 | Sediments n: Brackish shore deposits, marl, m3,mp

g-Q1: Alluvial Neogene sediment deposits.

gl: Old and new debris cones

Gn-gm: Amphibolite, gneiss with marble alternations
gn-sch, sch-gnAlternations of schist, marbles and gneiss
Ti-ph: Schist, sandstones, marbles or quartzite

p: ophiolite, Diabase, Peridoti fo: Flysch Pindo

Pt - tka: acidic volcanic rocks of Eocene- Oligocene

Pu-T3: acidic volcanic rocks Pliocene - Pleistocene

Siliceous g: Igneous, Plutonic of Mesozoic, granite, granodsoand Monzonite

sch-gs:Augen Gneiss, schists, Amphibolite of Paleozoi&gdsic of Pelagonian Zone
v: lgneous, Plutonic

Metamorphic

6 | Organic Th: Peat of Philipous Kavalas and lake deposits wéiit payers and possible organic deposits
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The XRD analysis results (Appendix |, section 3)thwihe corresponding

geological coverage of each of the sampling aredls the mean annual Surface

Runoff Geological classification in 6 classes SR&&ssification (Table 3.10), as

suggested by the author, and the morphologicahpeters of Stream order (Strahler)

and watershed size were examined (Table 3.12). Bagngites 5-14 are consisted

either only by one class which is the metamorphibyotwo classes, the metamorphic

and the sediments, the second of which is derivedhie erosion of the first.

Therefore the expected values of SMlere estimated firstly for the Metamorphic,

then for the rest Geological formations and findtly the sediment; the suggested

values of each geological formation are shown lalet&.11. As no sampling points

with organic material at watersheds, tifedbass of Organic could not be estimated.

The value range of categories 2 and 3 is smallvamg good, however there is no

range for the categories 1 and 5. Subsequentlythihg category had a big range

value. As a result a second categorization at taldld with named values regarding
SiO; and CaO or Si and Ca was created using these isgngites and the XRD
analysis.

Table 3.11.Table consisting of the 4 main geological categgmriinterception and the 4

corresponding equations for estimating Si, Ca amd, S CaO concentration.

Corresponding R Significant F, Observations and Residual for ezgmation.

Geological Concentration in % |
SIN Formation Si Ca SiO CaO |
Intercept 39,09522114  2,79219§ 83,64631914 390785926§
Limestones -0,085289403 0108047 -0,182500134 0,15117546)
Molasse — Flysch | -0:215226866  0,171646 046044959 0,240204}
Metamorphic 20,030835791 -0,00784/ -0,066035181 -0,010967414
Siliceous 20,034476804  0,004798] -0,0738222 0,00672223'|
R Square 0,834110544 0,944736| 0,858261454 0,944727101
Significant F 0,001466215 0,0000218621 0,004231663 0,0000218Zi|
Observations 14 14 14 14|
Residual 40,07994104§ 11,27886 156,7098 22,09251
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Table 3.12.Table with all parameters that were examined. @palty the table shows, the sampling sites arehilatershed coverage, in percentage, of each

of the geological formations according to SG6G sifasation. Morphological parameters of watershize sind river stream order are also shown.

. . . Morphological
Name XRD Analysis Geological Formations Watershed Coverage B

. , . Molasse- , : . : Stream Catchment

SIN| Area | SiO2| CaO Si Ca | Limestones Sediments| Metamorphic | Siliceous| Organic order

Flysch (km2)
(Strahler)

1| DIA 73,97| 7,68|34,57| 5,4¢ 21,71 0,0C 0,0C 4,58 73,7¢ 0,0C 6 165,6¢
2| ARK 75,85 | 4,94¢] 35,48 | 3,5% 4,72 0,0C 0,0 15,7( 79,5¢ 0,0C 6 274,5¢
3| TRIK 56,1¢ | 15,45 | 26,2¢ | 11,0¢ 2,3(C 51,4f 1,07 45,18 0,0C 0,0C 7 492,3t
4| ELEF | 54,5 | 20,31| 25,5( | 14,5- 1,3¢€ 64,64 3,11 30,8¢ 0,0C 0,0C 8 828,¢
5| KAL 79,04 44C|36,94| 3,14 0,0 0,0 5,5¢€ 94,44 0,0 0,0 5 36,3¢
6| OL 77,5¢| 4,9¢]36,27| 3,5¢ 0,0C 0,0C 0,0 100,0( 0,0 0,0 4 3,2
7 | KAR 76,45 | 1,42] 35,7 1,0z 0,0C 0,0C 0,0C 100,0( 0,0C 0,0C 5 37,1¢
8 | MPB 79,21 3,9C| 37,0z| 2,7¢€ 0,0 0,0 13,5( 86,5( 0,0 0,0 4 2,3¢
9| MPC 81,27 | 3,2(|37,9¢| 2,2¢ 0,0C 0,0C 3,64 96,3¢ 0,0C 0,0C 4 5,3¢
10 | KOK 77,671| 2,82]36,3(| 2,01 0,0C 0,0C 13,7( 86,3( 0,0C 0,0C 4 24,6
11| EKM 74,1C| 4,22]34,6¢| 3,01 0,0 0,0 0,0 100,0( 0,0 0,0 5 18,8t
12| ASP 77,80 1,2C| 36,37| 0,8¢ 0,0C 0,0C 7,0k 92,5 0,0C 0,0C 6 90,8
13| MPA 83,6¢ | 2,26]39,11| 1,65 0,0 0,0 0,0 100,0( 0,0 0,0 4 4,3¢
14| MPD 66,82 | 0,34]31,27| 0,24 0,0 0,0 3,7¢ 96,2¢ 0,0C 0,0C 4 6,47
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Table 3.13.Table consisting of the 6 main geological categonvith reference to the major geological formatidhat each category consists of the

geological formations at North Greece.

SIN Label Classification Geological formations

Mr: MarblesKi: Limestones Paleocene
sh: limestones Jurassic and Chlorite Schists

Limestones Veryrich in Ca Kp-KP: Limestones of Upper Jurassic
Kc-ktg: Limestones Cretaceous and Upper Cretaceous
2 | Molasse Rich in Ca poor in Si | Km: Mesohellene Trough, Molasses sediments
Sediments their Q: Alluvial continental sediments of modern valleys

categorization depends pF—cql-qE torrent — rlverbgd or alluvial deposits
f the rest classes n: Bracklsh_shore deposns,_marl, m3,mp
Y g-Q1: Alluvial Neogene sediment deposits.
watershed coverage | q1: Old and new debris cones

3 | Sediments

Gn-gm: Amphibolite, gneiss with marble alternations
gn-sch, sch-gnAlternations of schist, marbles and gneiss
Ti-ph: Schist, sandstones, marbles or quartzite

p: ophiolite, Diabase, Peridotife: Flysch Pindos

Metamorphic Rich in Si poor in Ca

Pt - tkw: acidic volcanic rocks of Eocene- Oligocene

Pu-T3: acidic volcanic rocks Pliocene - Pleistocene

Siliceous Very rich in Si g: Igneous, Plutonic of Mesozoic, granite, granodéoaind Monzonite

sch-gs:Augen Gneiss, schists, Amphibolite of Paleozoiadsic of Pelagonian Zone
Y: gneiss

Th: Peat of Philipous Kavalas and lake deposits wéidt payers and possible organic

6 | Organic Organic deposit
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3.4 RESULTS

The sampling size, the distribution of the data #relnumber of parameters that
need to be examined determines the effectivenetde aftatistical analysis.

Specifically regarding the sampling side of theerivbed sediment; the
mineralogical analysis shows differences up to 4%4to the minerals which
corresponds up to 22% of the mineral overall cotraéion (Table 3.14). The
difference in concentration of Si and Ca betweenstimples that were collected from
different side of the river bed, left centre or htigsite is around 3,07% that
corresponds to 8,2% of measured values (Table .3Th&refore the effectiveness of
the equation cannot be less than this range. Caea#ly sampling at any side of the
river is possible regarding the geological chamzaéon but leaves an 8,2% range
error for any equation. Sampling at the centrénefriver is suggested.

Regarding the three different flow conditions (lawedium and high) there is no
significant difference between the samples durinifergnt sampling periods as
shown at table 3.15. The measured values are,i@y B16-2,47 which is less than
3,09% and for CaO 0,36-1,13 which is up to 22,8%e to very small CaO
concentration even small changes have a huge edfethe %. Consequently as
sampling at high flow can be dangerous and somstint even possible, while
sampling during low flow conditions could be offedto no flow and anthropogenic
interference, sampling at medium flow is suggested.

According to the range of values regarding the dmmsite and the flowing
conditions, the algorithm effectiveness as showntadtle 3.15 is very good.
Specifically, the evaluation regarding the raticGafO to Si@ and Ca to Si at the four
large watersheds has values of 0,98-1,04 whickxtremely high with effectiveness
that have values of 98-104%. All equations are ulsétie equation regarding the Ca
estimation as shown at table 3.11 is the most ateukastly the ratio of CaO to SIO
is excellent and useful for prediction.

The 3 class classification of geology, as suggesyethe WFD, that derives from
the geological mapping at scale 1:500.000 proveletmot accurate. As it has been
shown at tables 3.9, 3.16 and chapter 3.3.6 tleeteféness of geological mapping at
scale 1:500.000 regarding the theoretical commusitf the river bed sediment at

Si0O; and CaOs quite off to a level of 53-307% for Si@nd 34-201% for CaO.
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The geological mapping at scale 1:50.000 and thegoazation of six classes as
shown at table 3.11, can give an effective equdtiothe estimation of Si§) CaO, Si
and Ca as shown at tables 3.11-3.15 and chapté: 313 ratio is extremely good for
watersheds of 100-1000 Krbut needs further investigation and analysis future
the diversity of Greek Watershed geology of 0-16%,kas Magnesium was not used.
Subsequently a new categorization with possibleenadasses is suggested for an
effective equation for the estimation of the oxi@esl elements when precision and
accurateness is required.

The categorization, by name, of six classes as shaiwable 3.13, regarding the
SiO; and CaO expected appearance, is effective whelogieal mapping is at scale
1:50.000 and it’s suggested (Appendix | Sectionglife 15G6a).

Scale at geological mapping is very important aad be very disoriented and
misinterpreted if very small scale is used as wasgn at North Greece regarding the
1:50.000 scale to 1:500.000.

Table 3.14.Table showing the maximum differences of the ndtagical analysis, of SiD
and CaCQ®concentration ,of Si and Ca concentration, in oemee to the area where

river bed sediment was sampled.

Code MPA3 | MPB3 | MPC1 | MPC2 | KAL3 | ARK1

Mineral || A-D A-D A-D-K [A-D-K [A-K A-K-D

Q 12,44 1,5¢ 11,74 11,18 12,3¢ 2,6¢€
A-PI 1,3C 1,2£ 1,65 12,5¢ 6,9 9,1¢
Kf 1,0¢ 0,4¢ 1,18 2,71 1,01 5,4z
C 0,1¢ 2,4¢ 0,5¢ 0,8¢ 1,3¢ 3,1C
T 0,3¢ 0,3¢ 1,5¢ 3,7¢ 1,17 1,4¢
Cl 2,5¢€ 0,3¢ 3,7¢ 0,2 0,47 0,67
Micas 6,28 1,44 6,31 8,24 0,0z 5,54
Tr 0,97 0,57 2,4 5,97 1,68 10,72
D 0,2¢ 0,5¢ 1,22 1,72 0,2z 1,08
SiO2 6,57 0,2t 6,4¢ 3,2z 5,2¢ 1,57
CaO 0,2¢ 0,9¢ 0,7C 1,17 1,7¢ 1,1¢
Si 3,07 0,11 3,08 1,5C 2,4¢ 0,7
Ca 0,2(C 0,71 0,5(C 0,84 1,2¢ 0,8¢
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Table 3.15.Table with the estimated (using authors algoritlm) measured (real values from the lab analy§ig)eochemical compounds and the chemical
elements with the ratio CaO:SiGColumn Evaluation is a number calculated by dingdhe ratio of estimated values by the ratio efasured values
of Oxides (green colour), and of Elements of mezdwalues (blue colour). Therefore the value 1 regemfect estimation and closer to 1 it is more
accurate. When values are >1 means overestimatthr ameans underestimation.

Theoretical chemical composition from mineralogicabinalysis using geological mapping at scale 1:50M0

Oxides Elements
Samplin imati i imati i 0
o % g Estimation using Measured values | = . & Estimation using Measured values | 5. 8
ode equation S%a equation S5 o
T c& - — T =S
sio2 | cao | Ratio| Sio2| cao| Ratio] & © & si ca |R|si Jca RO |5°Q

[0) [0)
MPC | 77,2¢) 28t 0,04] 81,27 3,2C] 0,04 094] 36,1z] 2,04 0,0¢] 37,¢) 2,2¢]| 0,0¢
KIP | 77,0¢] 2,81] 0,04) 77,5¢] 49¢] 004 0,57 36,01] 2,01] 0,0¢] 36,2] 3,5¢| 0,1C
MPA | 77,0¢) 2,81] 0,0¢] 83,6¢| 2,26 0,04 1,34] 36,01] 2,01) 0,0¢6] 39,1] 1,65 0,04 1,34
MPD | 77,2¢] 2,8t 0,0¢] 66,8:] 0,34] 004 7,28] 36,11 2,04) 0,0¢] 31,z 0,24] 0,01 7,3¢
MPB | 77,9¢] 2,9¢| 0,0¢] 79,21 3,9C] 0,0¢] 0,77 36,47 2,11] 0,0¢) 37,(] 2,7¢] 0,0¢ 0,71
EKM | 77,0¢) 2,81 0,0¢] 741C|] 4,2z] 0,0¢] 0,64] 36,01) 2,01] 0,0¢] 34,6] 3,01] 0,0¢ 0,64
KOK | 77,9¢] 29¢] 004) 77631 2,8z) 0,04] 10%] 36,42 2,1z 0,04] 36,5 2,01 0,0¢ 1,08
MAV | 77,41 2,87 0,0¢] 79,0¢] 4,4C] 0,0¢] 0,67 36,1¢) 2,0¢8] 0,0¢] 36,£| 3,14| 0,0¢ 0,67
KAR | 77,0¢] 2,81 0,0¢] 76,4%] 1,4:] 0,0¢] 19t 36,01] 2,01] 0,0¢] 357| 1,0z 0,0¢ 1,9¢
ASP | 7751] 2,8¢| 0,04] 77,8(] 1,2C] 004 24z 36,2:| 2,06| 0,0¢] 36,2 0,8¢] 0,0z 2,4C
DIA | 73,9¢] 7,64 0,2C] 73,9:] 7,6¢6] 00| 1,00) 34,5¢| 54¢| 0,1€| 34| 54¢| 0,1¢ 0,9¢
ARK | 7587 4,9¢| 00i] 758t 494] 0,0i] 101] 354¢| 3,5¢] 0,A(] 354] 3,5¢| 0,1C 1,01
TRI | 56,5¢] 16,1z 0,2€] 56,1¢] 154¢] 02¢| 1,04 26,47 11| 044 26,2 11,C) 0,4z 1,04
ELE | 51,6() 19,3(] 0,37] 51,8¢] 19,87 03i| 09¢| 24,11| 13,7) 0,5i] 24,z 14,1] 0,5¢ 0,9¢
f ; ; ;
; " f

oo
[62][{e]
~I| N
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Table 3.16.1t shows the differences of estimating the conedioin of SiO2, CaO and Si, Ca by using geologmapping at scale 1:500.000 and 1:50.000.
The evaluation value of 1 is equal to perfect estiom. When values are closer to 1 it is more ateuMhen values are >1, it means overestimation
and <1 means underestimation. It is very clearttia categories methodology at scale 1:50.00001® precise, while the 2 geological formation
categorisation at scale 1:500.000 is not accurate.

Evaluation of Evaluation of
SiO-CaO cal Si-Ca
Saén;()jlmg 6 Geological 2 Geological 6 Geological 2 Geological

ode formations formations formations formations

categorization using categorization using | categorization using | categorization using
scale 1:50.000 scale 1:500.000 scale 1:50.000 scale 1:500.000

DIA 1,00 3,07 0,99 2,01
ARK 1,01 0,53 1,01 0,34
TRI 1,04 0,86 1,04 0,57
ELE 0,98 1,13 0,98 0,74
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3.5 DISCUSSION -SUGGESTIONS

Geological mapping at scale 1:500.000 may be fastdoes not capture any
correlation between the watershed’s geology andiviee bed sediment mineralogical
analysis. Geological mapping at scale 1:50.000 ushmmore detailed and effective
and captures the geological correlation betweenwvihtershed’'s geology and the
mineralogical analysis of the river bed sediment.

There are small differences in the mineralogicahlgsis regarding sampling
method which are acceptable. There are no signifiddferences between different
flowing conditions regarding Sgxoncentration. On the contrary there are sigmtica
differences regarding flowing conditions and Caaamtration that need further
research.

The geological categorization by name in six clas®RG6 as shown at table 3.13
is correct and effective regarding geological categtion for typology purposes.

In order to create an effective equation for ugmréing geological research, not
for WFD purposes, each one of the different gealalgiormations that was mapped
must be sampled and analysed. There are more tBamlifferent geological
formations (Appendix | section 2) and if no othactbrs are affecting the sediment
mineralogical analysis then at least 43 differetgssmust be sampled, one for each
different geological formation. The mineralogicaldasedimentological analysis of
the river bed sediment is highly correlated witk tiydromorphological parameters,
as it is examined and analysed in next chapteringnoh increased number of

sampling sites, in order to capture all possiblalgimations of these factors.
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CHAPTER 4: HYDROMORPHOLOGY-

CONTRIBUTION TO THE STUDY OF SPESIFIC
HYDROMORPHOLOGICAL PARAMETERS

Hydromorphology, in general, stands between hydgsoknd geomorphology but
at the implementation of Water Framework Directid@/FD) a more specific
approach adopted and especially at subchapter redatding rivers, of chapter 1, for
surface water status of Annex V, it is clearly etiathat within the quality elements
for the classification of ecological status arestélydromorphological elements that
support the biological elements. Specifically:

1. Hydrological regime

1.1 quantity and dynamics of water flow
1.2 connection to groundwater bodies
2. River continuity
3. Morphological conditions
3.1river depth and width variation
3.2structure and substrate of the river bed
3.3structure of the riparian zone

Hydromorphology combines parts of the discipline$ loydrology and
geomorphology that are crucial to support the afiera and fauna of waters. The
use of hydromorphology as a concept has grown dimeeadvent of the European
Commission’'s  WFD (http://www.hrwallingford.com/nefydromorphology-
the_forgotten_facet _of the WFD).

The WFD requires the assessment of the ecolodigalssof water bodies, which
is comprised of biological, physical - chemical ahgdromorphological quality
elements. The WFD sets an objective for all watettiés to achieve at least Good
ecological status, however the majority of watedibs in Europe are currently at less
than Good status (the status classes are High, ,GQdoderate, Poor and Bad).
Hydromorphology is a “supporting element”, which ane that for water bodies

where ecological status is less than high, hydrpimaogical state is not taken into
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account as a component of overall ecological stassessment. At high status, there
are no, or only very minor, anthropogenic alteraido the values of the physical -
chemical and hydromorphological quality elementstfe surface water body type
from those normally associated with that type undedisturbed conditions. The
values of the biological quality elements for theface water body reflect those
normally associated with that type under undistdrt@nditions, and show no, or only
very minor evidence of distortion. These are theetgpecific conditions and
communities.

In recent years, 2009-2020, the classification aivar's hydromorphology is
directly correlated with the classification and idwerization of a river’'s morphology
and hydrology which are recognized as fundamemt@rgrading components for
studying, analysing and understanding of a rivenab®ur in order to adapt and
suggest river management applications (e.g., Sear 2995, Gilvear 1999, Kondolf
et al. 2003, Downs and Gregory 2004, Brierley andr§ 2005, Brierley and Fryirs
2008; Meitzen et al. 2013, Tadaki et al. 2014, &gllet al. 2015). The increased
concern of quality regarding river water and itsbitets combined with their
correlation with the rivers degradation have becoimgortant elements of
hydromorphological assessment (Kilinc & Kay 2018).

Overall numerous hydromorphological assessment adstlhave been assessed,
modified and applied in different countries sinbe WFD, with many differences
regarding their aims, specific the methods andstiade used. Belleti et al. (2015) on
their paper reviewed 121 different hydromorpholagiassessment methods from
1983-2013 and summarizes the main outcomes of &iatbl. (2013b). The methods
were grouped in 4 main categories; there were fférent types of information
recorded features, general characteristics andriogveiver processes, with 90
different features. This was an extended revievangigg the previous (Raven et al.
2002, McGinnity et al. 2005, Weiss et al. 2008, &ednanderz et al. 2011) and was
spread even outside European methods. Unfortunatedgt river geomorphological
survey methodologies are conducted using fielddbasethods, require extended
time, resources and are mostly relied on experenssts to do the fieldwork which
in most of the authorities across Europe is nosides (Brierly and Fryirs 2005, Sear
et al. 2009, Rinaldi et al. 2013a).
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At this chapter, the approach regarding the abiasigects and their interactions

with the abiotic hydromarphological parameters xamined. It is not possible to

examine all hydromorphological parameters. In tieisearch from the hydrological

elements supporting the biological elements onlys¢hregarding the quantity and

dynamics of water flow regarding the Hydrologicaggime and part of the structure

and substrate of the river bed regarding morpholgionditions, divided in 2 main

axis hydrological and morphological parameters veti@sen to be analysed.

Hydrological parameters:

Stream power which is directly correlated with tWéatershed runoff
(Bizzi S. and Lerner D.N., 2015, Grimpylakos eR@l 7).

Catchment size as it defines the precipitation toatributes to the mean
annual surface runoff and has been suggested bydter Framework
Directive 2000/60 and has been used by many redssar¢WFD 2000,
WFD 2003, Lazaridou et al. 2013).

Stream’s order by Strahler defines the dynamic ld hydrographic
network (it's also a morphological parameter).

Steam order by Shreve defines the dynamic of tledgyaphic network
(it's also a morphological parameter).

Maximum flood by Giandotti formula (1934) is veriffatult to calculate
but it is the most important parameter as it isri@n factor shaping the
geomorphological characteristics of rivers as duritood events the

highest proportion of the overall river's sedimentransferred.

Morphological and geomorphological parameters:

Drainage density.
Hypsometry index and curves.

Relief ratio.

Sedimentological parameters

By Folk’s classification.
Roundness and sphericity with the optical classiifonn method suggested
by Krumbein and Sloss (1963).

Hydromorphology has been defined numerous timesnagy scientists using a

selection of hydrological and geomorphological elcteristics (Raven et al. 2002,
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Brierley and Fryirs 2005, Mc Ginnity et al. 200545 et al. 2008, Sear et al. 2009,
Fernandez et al. 2011, Rinaldi et al. 2013a, Rirgtlcal. 2013b, Bizzi et al. 2016).

River hydrology and morphology provide a relatiapshbetween flowing water and

the physical environment of rivers. The hydromotpgeal regime (C11) is one of

the hydromorphological quality elements of the WEDBd is defined by the water

flow’s characteristics regarding quantity and dyr@rhence to each connection to
ground waters (Rinaldi et al. 2013b, Belletti et2f115, and Kilinc & Kay 2018).

In the next chapters seventeen (17) hydromorphcdbgparameters were
examined to define any possible correlation betwdem and to determine their
correlation with the maximum flood by Giandotti.i$hesearch has examined up to
Landscape unit and omitted the higher scales om®ag and Reach (Figure 4.1).

Therefore the hydromorphological excluded elemeetse:

1. Hydrological regime: connection to groundwater lesdi
2. River continuity
3. Morphological conditions: a) River depth and widtariations, b)
Structure of the riparian zone
Temporal context
Region
et~ Spatial context
| --i‘-ap'q-s_qgfﬁ-u"ﬂ Stage ll: Assessment of
I SGQ;;BM temporalchan?els and current 5
Stage I: Catchment-wide conditions go
delineation and spatial |-t S g
. characterization of the fluvial Stage llI: Assessment of § '3
I NG Ui system scenario-based future trends #
& 7.4
st ! :
River -alsmeht | %
| Stage |V: Management |

Figure 4.1. This figure is from the structure of the overakd®ring and FOR effective
catchment Management (Rinaldi et al.2015). On itjet side, it is emphasised that
the present state of the river system represergigsoa within a long trajectory of

evolution that needs to be known to understanceaticonditions and possible future
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trends (which is within the time continuity of mtming). On the left side, the
multiscale hierarchical framework is used for tiedirtkation and characterization of

the fluvial system (Gurnell et al. 2014).

4.1 RESULTS OF THE STATISTICAL CORRELATION OF THE 1 7
PARAMETERS

The seventeen (17) investigated hydromorphologiaehmeters and their relation
to the maximum flood by Giandotti (in the brackess the number of person

correlation) are the following:

1. Mean annual surface runoffQmean (0,988 as shown at Appendix Il table 7
and Appendix 1V)) as estimated by SR6G method (@yilskos et al. 2017) is
highly correlated (0,988 while the equation h&s@R976) with the Maximum
flood by Giandotti formula (1934), for 1, 10, 50dat00 years. Maximum
flood needs a lot of measurements and is highlyswaring while the Qean
estimation is very easily applied and so it is ®ajgd as an alternative
method for estimating the Potential maximum floodrivers.

2. Watershed size(0,836 as shown at Appendix Il table 5 and Appendix &%)
an alternative stand-alone parametar fhean annual surface runoff gives
false information regarding the rivers waterpowehich is >55% of the
occasions (Table 4.3).

3. Stream’s order by Strahler (0,857 as shown at Appendix Ill table 6 and
Appendix 1IV) was estimated using 3 different mekhousing topographic
maps at scale 1:50.000 and ArcMap 10.3 and Astevl EB,3mx28,3m) by
extracting only 1 level streams and by extracti®&f® level streams. Third
method was estimating the same order as by uspagtaphic method and so
it is suggested for fast and easily applied methbdortunately stream order
by Strahler, in cases when there are many watessbiesimilar size value, it
is found to be disorienting and it does not grohp watersheds correctly
regarding their maximum flood dynamic which is thain subject of this part
of the research.
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. Stream’s order by Shreve (0,825 as shown at Appendix Il table 6 and
Appendix [V) defines the dynamic of the hydrographic network more
effectively than Strahler method when there are ynaatersheds of similar
size value however it is less convenient than thexQ

. Drainage density(-0,719 as shown at Appendix Il table 6 and Appendix V)
in most cases seems to decrease as size, maximnacthghd Qeanincreases
however it has no clear boundaries, it cannot besdusas an
hydromorphological parameter to group the waterstzadl its less significant
than Qean

. Hypsometric Integral (-0,283, as shown at Appendix Il table 6 and
Appendix 1IV) shows that a river’'s age is not caated at all with the river’s
maximum flood, however this is due to the fact timGreece most of the
watersheds are consisted by many watersheds odrefiff Hypsometric
Integral corresponding to different river age.

. Total river length (0,836 as shown at Appendix Il table 5 and Appendix V)
is high correlated with the maximum flood but lessrelated than Ranand
cannot be effectively classified.

. Perimeter (0,901, as shown at Appendix Il table 5 and Appendix Ig)
highly correlated with the flood and them&n and is an easily measured
parameter. It is more effective than the watersheslze but still it is
disorienting in some occasions.

. Longest length(0,841, as shown at Appendix Il table 8 and Appendix 6f)

a river's path is highly correlated with the siperimeter, total river length,
Strahler's and Shreve order. This was expected hégs garameter is a
geometric characteristic and is used at the equafid&Giandotti. However it is
not suggested for classification as it is lessatated than Qeanand not so

easily estimated.

10.Relief ratio (-0,63Q as shown at Appendix Ill table 8 and Appendix I¥)

negative correlated to maximum flood and less tated than Qean Its

highest correlation is with river longest lengtidgerimeter.

11.At all flow conditions there are differences stdiment classification by

Folk, regarding area of sampling, left middle and rightcoherence to river
flow. No correlation was detected with maximum fidoy Giandotti.
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12.The procedure for calculatingypsometric integral using Chartsand excel
is very time-consuming, it shows a very small datien (-0,283,as shown at
Appendix Il table 6 and Appendix 1V) with maximufieod by Giandotti and
is not recommended for classification. It is a veftgw and highly time
consuming procedure, though it will be interestiogconsider with which
parameter it can be highly correlated to be indiyezalculated but easier and
faster.

13.Thesphericity of 1mm quartz sands shows differences regardingah®ling
sites and flowing conditions. In this research, carelation was found
between sphericity and maximum flood by Giandotti

14.The roundness of 1mm quartz sands shows differences between sagnpl
sites and flowing conditions. In this research, cmrelation was found
between roundness and maximum flood by Giandotti.

15.Min elevation (0,316 as shown at Appendix Il table 5 and Appendix V)
cannot be used for watershed classification. less correlated thanmanis
with maximum flood by Giandotti.

16.Mean elevation(0,82Q as shown at Appendix Il table 5 and Appendix V)
cannot be used for watershed classification. less correlated thanm@nis
with maximum flood by Giandotti.

17.Max elevation (0,935 as shown at Appendix Il table 5 and Appendix 1V)
may seem to be applicable but it is more confushan useful. It is less

correlated than Ranis with maximum flood by Giandotti.

Summarizing the most efficient parameter for estingapotential flood, as it is
calculated by Giandotti (1934), is the mean ansualace runoff Qeanas estimated
by SR6G method (Grimpylakos et al. 2017). At thdlofeing chapters the
methodology for estimating f2an at each watershed is presented and then it is
calculated for each one of the main 86 watershédtlseostudying area at Macedonia,

North Greece.
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4.2 MEAN ANNUAL SURFACE RUNOFF

The mean annual surface runoff of each river is rtteen factor shaping the
surface waters and is directly related with theewatcle balance and the maximum
flood. Furthermore precipitation, air temperaturel &vapotranspiration are directly
related and interacted with the water cycle, tmdirectly with the surface water.
Unfortunately, during the editing of the WFD, theatity and quantity of the
aforementioned parameters, alongside their spati@mporal distribution around
Europe, could not be determined and so these faatould not be classified
efficiently in order to capture the water cycle tbe surface water at each river
watershed. Conclusively it was decided that the tmeféective and objective
parameter to capture the surface waters was thershatd size. In this chapter, the
mean annual surface runoff is estimated at eaclobtie 86 watersheds. In addition
the effectiveness of using the watershed sizenadtarnative stand-alone parameter

that substitutes the river's mean annual surfaneffwaterpower), is examined.

4.3 PARAMETERS DATA AND METHODOLOGY

4.3.1 Studying area

Studying area is a polygon that includes all thaevgheds of Macedonia’s
political district at North Greece as was explairmdchapter 2.4.2. The boundaries
were determined according to the WFD guidelinessfater bodies and the available
data. Studying area is 36.290 %nhas a perimeter of 2.163 km and includes 77
different torrents, where the main rivers are ddddaccording to WFD and the
watersheds are of 2,9-4775 k(figure 4.2).
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Figure 4.2.Map projecting the study area and the watershétisinv

4.3.2 Watershed size Categorization

In order to test the hypothesis of this researclofdthe 77 torrents were chosen
(Table 4.2), according to data availability. The tevahed size classification,
suggested by the typology system A, according te[l)WVater Framework Directive
2000/60 is:

e Watershed size 10 - 100 km

e Watershed size 100 — 1.000 km

e Watershed size 1000- 10.000%m

e Watershed size 10.000 kn.

In the above categorization the category of theevsaied size 0-10 khwas added
since small but environmental important rivers exisGreece (Kanli 2009, Lazaridou

et al. 2013), while the 10.000 knmi was extracted as there were no watershed of this

size within Greek borders.
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Figure 4.3. Map projecting the classification of the Greek evaheds in four groups (WFD
2000, WFD 2003, Lazaridou et al. 2013).

The corresponding watershed categorization forstinely area is the following
(Figure 4.3):
Watershed size < 10 Km

[ ]
Watershed size 10 - 100 km
Watershed size 100 — 1.000 km
Watershed size 1000- 10.000%m

4.3.3 Mathematical equation for mean annual surfaceunoff

To estimate the mean annual surface runoff of eeafershed, the equation 4.1
(EMP 2008) that was suggested from the Greek Gowenh was used. Each
parameter value was estimated within the Macedang®, aiming to its optimal
spatial and temporal distribution. Furthermore sdakctor was examined regarding

runoff coefficient (a) by using the classificatiai geology in 6 classes at scale
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1:50.000 and in 2 classes at scale 1:500.000. &sdts alongside differences and

accuracy are shown at table 4.3.

Equation 4.1: A=A (B-E) /1000

A = catchment size (Figure 4.2).

B = mean annual precipitation (Figures 2.9 & 4.5).
E = mean annual evapotranspiration (Figure 4.8)
B-E = Runoff (Figure 4.9)

a = Parameter valued 0,60 - 0,90 depending on typwaiérshed geology and
infiltration (Figures 4.10-4.11).

4.3.4 Estimation of the mean annual precipitation)

To estimate the mean annual precipitation, appratety 350.000 measurements
of daily precipitation, obtained from 85 meteoraot@ay — climatological stations,
during an eighty year period (1930-2010) were exachi The 30 year period 1974-
2004, with excellent temporal distribution and @oeabus records was chosen as the
most optimal. Specifically, 163.254 measurementkrggng respectively to 40
stations (Figures 2.3 & 4.3) were used. Possibleetaiion with abiotic parameters
was examined and four different interpolation teghas were used to determine the
mean annual precipitation spatial distribution witMacedonia, Greece as explained
at chapter 2 (Figures 2.9 & 4.4).
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Figure 4.4 Map projecting the spatial distribution of the #@teorological — climatological
stations with continuous precipitation data dunpegiod 1974-2004, at North Greece.
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Figure 4.5. Thematic map projecting the spatial distributidnneean annual precipitation
(mm) at Macedonia of North Greece. The data deriveth 40 meteorological —

climatological stations during period 1974-2004 #melcell size is 750m.
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4.3.5 A suggested equation for estimation of meammaual Temperature in

relation to elevation

To estimate the mean annual temperature, approgiyn@00.000 measurements
of daily minimum and maximum temperature, obtairiesm 42 meteorological —
climatological stations, during an eighty year pdr(1930-2010) were examined. The
same thirty year period 1974-2004 with consisterdilyd data of 255.326
measurements, were used, belonging respectived) ttations (Figure 2.2). Firstly,
the mean monthly temperature for each meteorolbgiadimatological station was
calculated and then, the mean of these values tip@vmean annual temperature for
each station. As examined in chapter 2, theregisifstant correlation between Mean
annual Temperature and elevation, witl? R 0,7364 (Chart 2.2) and the
corresponding equation 5 shows that the temperalkecknes as the elevation rises.
This equation was applied using raster calculat@groMap, in order to estimate the
temperature at the meteorological — climatologgtations with no temperature data.
Four different techniques, as analysed at chapteefe examined and the root mean
square error was estimated for each technique €Ta&bl). Inverse Distance
Heightening method was used as the most accuratehancorresponding map was

created (Figure 4.7).

Equation 5 — Suggested equation for estimation of @n annual Temperature

correlated to elevation applicable to research area

T =-0,004* E + 14,908 (T is mean annual temperature and E is elevation).

Table 4.1.Root mean square error of each applied techniqeecaigulated and IDW shows

significant higher accuracy.

Interpolation techniques | IDW Kriging Spline | Polynomial

Root Mean Square Error | 0,091 0,133 0,159 0,134
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Figure 4.6 Map projecting the spatial distribution of the @@teorological — climatological

stations with continuous temperature data duringpgdel 974-2004, at North Greece.
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4.3.5 Evapotranspiration E)

Evapotranspiration was calculated with all threethods for each of the 20
stations as explained at chapter 2.4.4 (Figure)2.EYapotranspiration by Turc
method is higher than Thornthwaite method at ali@hs and in 19 of 20 stations it is
higher than Coutagne method, while Coutagne isdnigian Thornthwaite method at
15 of 20 stations. On the other hand, Turc metisoithé most easily applied method
of all, as Coutagne method is not always applicablé Thornthwaite’s method uses
parameters that differ according to elevation anmel $patial distribution of each
examined place, which makes it very difficult tqobpthis method at all stations. No
significant correlation between elevation and ewamspiration (Table 2.5). Lastly,
Thornthwaite method is underestimating the evapspmation in comparison with
the other two methods. Therefore Turc method wadiep as the most accurate
(Figure 4.8).
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Figure 4.8. Thematic map of Evapotranspiration with cell sife7/50m (Grimpylakos et al.
2017).
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Figure 4.9 Thematic map of Runoff, estimated by PrecipitatioEvapotranspiration, with
cell size of 750m (Grimpylakos et al 2017).

4.3.6 Runoff Coefficient @) in coherence with geology

Macedonia geology was used in two different scalesyed from the digitization
of the IGME geological maps at scale 1:500.000 arw0.000. The data at scale
1:500.000 were from a previous research group (K2009; Lazaridou et al. 2013)
and were categorized according to Kanli (2009), wpplied it for entire Greece and
at this research was applied only for North Gre@égure 4.10). Macedonia’s
geology was also digitized at scale 1:50.000 ansl sedegorised according to chapter
3 results in 6 classes (Figure 4.11).

The classification was designed according to thening coefficient of the
corresponding geological sections and the availaldta as shown at table 4.2
(Voudouris 2013). The differences were cross-vatidesing GIS software. Forty nine
(49) different watersheds were examined and caiteggbby size (table 4.3). For each
one of them the possibler@nwas estimated using the mentioned equation 4.&. Th
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surface runoff was estimated twice, correspondmghe two different approaches,
regarding scale factor, of the mapped geology deioto check possible alterations to
surface runoff due to increased detail in geoldgitapping that lead to more

accurate classification.

Table 4.2.Runoff Coefficient in coherence to geology (Voudsi2013, Grimpylakos et al

2017).
Geological Category Runoff Coefficient Scale

Limestones — Marbles 0.60 1:50.000

Molasse 0.80 1:50.000

Alluvial 0.83 1:50.000

Organic 0.87 1:50.000

Siliceous 0.92 1:50.000

Gneisses-Schists 0.95 1:50.000

Limestones — Marbles 0.60 1:500.000

Igneous-metamorphic rocks 0.85 1:500.000
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Figure 4.10.Classification of geology in two classes Ca ané®iording to WFD with cell
size approximately of 500 meters (modified map ahiK2009).
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Figure 4.11 Classification of geology in six classes accaogdio their composition with cell
size approximately of 50 meters (Grimpylakos eR@l7).
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4.4 RESULTS FOR MEAN ANNUAL SURFACE RUNOFF

Forty nine watersheds of Macedonia’s district artNdsreece were categorized
by their size, according to the modified WFD (Ladau et al. 2013) as shown below
(Table 4.3):

e Watershed size < 10 Kiyb cases.

e Watershed size 10 - 100 k6 cases.

e Watershed size 100 — 1.000 k11 cases.

e Watershed size 1000- 10.000%# cases.

The mean annual surface runoff was estimated &t @ae of these watersheds by
using the geological classification with 2 clasaescale 1:500.000 (SR2G) and with
6 classes at scale 1:50.000 (SR6G) as shown at4ahl Finally all catchments were
classified according to their mean annual surfaceff by the SRG6G system in four
classes, with hfimeaning million cubic meters:

1. small 0 to 10hrh

2. medium 10 to 100hfn
3. large 100 to 1000 hin

4. very large > 1000hfh

Table 4.3 Watershed classification according to WFD andshyface Runoff. Effectiveness
of size in comparison to mean annual surface rufdt.)is shown with green color

while disorientation of watershed size is shownhwitd color. Where hfnmeans

million cubic meters.

1 Megali PanagiaC 2,39 25356 057 052 9,629 1
-Kipouristras 3,21 22168 068 0,61 11,48% 1

-Megali Panagia A 4,40 234,74 0,98 0,88 11,36% 1
-Megali PanagiaD 5,92 246,24 1,38 1,24 11,29% 1

R S
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- Megali PanagiaB 6,47 233,02 1,36 1,28 6,25% 1
- R. Mantrinias 18,72 177,39 3,05 2,82 8,16‘%-
- Ekklisiastikoi Muloi 18,86 219,55 3,93 3,52 11,65‘%-
- Rachoniou 21,80 27951 522 4,86 7,41%-
- R. Smiksi 23,05 184,36 3,91 3,61 8,31‘%-
- Kokkinolakas 24,85 212,38 4,93 4,49 9,80‘%-
- R. Kalamodiano 28,00 186,23 4,70 4,43 6,090/(-
- R. Prinou 30,22 284,81 7,61 6,99 8,870/(-
- Mavrolakkas 33,18 221,25 692 624 10,90%-
- Karolakkas 36,90 227,05 7,96 7,12 11,80‘%-
- Marion Lakkos 44,77 276,31 10,86 10,11 7,42% 2
- Dipotamos 49,48 266,15 10,81 10,04 7,67% 2
- R. Mylou 56,60 179,88 9,37 8,65 8,32‘%-
- Platanorema 57,93 271,46 13,00 12,36 5,18% 2
- R. Lygaria 60,50 308,39 1552 15,83 -1,96% 2
- R. Lakkos 69,46 290,93 16,75 17,15 -2,33% 2

- Asprolakkas 90,95 219,31 18,73 16,95 10,50% 2
- R. Nea Karvali 114,28 254,79 19,41 19,01

- Chelopotamos 159,43 387,17 44,48 44,82

- Diavolorema 165,06 378,37 53,20 49,70

- Grevenetikos 180,23 453,03 68,55 69,34

- Tripotamos 211,80 336,10 48,99 47,65

- Marmaras 234,22 257,82 51,45 49,65

- Olynthios 252,20 229,67 52,00 48,50

- Arkoudorema 272,98 333,05 82,70 76,21

- Arapitsa 297,29 289,67 61,27 59,19

- Edessaios 306,54 24319 5541 53,65

- Anthemous 316,21 165,96 46,66 44,42

- Eleftherochori 336,50 470,95 129,03 134,70 -4,21% 3
- Petrenia 379,97 189,78 59,74 55,76 7,14(%-
- Voidomatis 388,77 456,41 135,37 128,50 5,35% 3
- Promoritsa 411,89 449,06 150,30 157,22 -4,40% 3
- Chavrias 472,59 177,32 74,97 69,17 8,39‘%-

W W W W W wWw w W w wwwwwwwowdDDdDNDDNDDNDNDNDDNDDNDDNDDNDDNDDNDDNDNDDNDDNDNDDNDPREP

497,39 216,63 206,76 4,77% 3

- Trikomo 492,32
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- Mavroneri 793,37 3 377,12 251,22 242,01 3,81% 3
- A00S 827,60 3 464,66 341,96 316,03 8,20% 3
- Venetikos 855,09 3 486,61 356,13 352,33 1,08% 3
- Sarantaporos 877,27 3 424,32 334,03 312,99 6,72% 3
- Gallikos 1054,85 4 151,62 143,40 133,70 7,26‘%-
- Loudias 1250,45 4 153,96 156,75 159,95 -2,00%-
- Aksios 1631,09 4 153,78 208,26 206,47 0,870/(-
- Aggitis 2234,15 4 332,75 578,56 566,20

- Nestos 2416,71 4 348,49 708,83 664,08

- Strymonas 3749,84 4 230,99 737,30 718,39

- Aliakmonas 4760,92 4 356,86 1398,37 1375,84 1,64% 4

4.5 DISCUSSION FOR MEAN ANNUAL SURFACE RUNOFF

The use of watershed size as an alternative stané-parameter for mean annual
surface runoff is false. This research was focused9 different catchments of North
Greece with good diversity of their size regardthg modified WFD classification
(Figure 4.3). On 27 of these, the watershed siassdication gave false information
regarding the rivers mean annual surface runoffichviis >55% of the occasions
(Table 4.3). The differences of the mean annuafasar runoff regarding the
increased detail in mapping and classes from sc&l@0.000 and 2 classes to scale
1:50.000 and 6 classes is -4,4% to 11,80% (TaBle As not all possible geological
coverage combinations were examined in this chaptsrpossible that the maximum
deviation may increase to a higher number. Theeetas recommended the use of 6
classes at scale 1:50.000.

Conclusively the following SRG6G is suggested (€adl4, Figure 4.12), with
hm® meaning million cubic meters:

1. small 0 to 10hrh

2. medium 10 to 100hfn
3. large 100 to 1000 hin

4. very large > 1000hfn
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Table 4.4.Effectiveness of size in comparison to mean anrwabff (Quea) in descending
order of Qreanand the suggested Runoff Classification.

B;aDS "N | Watershed Name é?\(rrﬁ?) Ru'\r?c?f?r;)er (?]':;2; Size Class| Réjlggfsf
cell(mm)
6 | CI. L. Ochurou 3755,4 502,58 1887,89 4 4
4 | Nestos 4774,8% 348,485 1663,P6 4 4
12 | Strymon 1902,64 332,752 633,]11
8 | Strymon 24284 230,98p 560,98
11| CI. L. Doiranis 2234,14% 242,741 542,82 4 3
19 | R. New Karvalis 1054,88 254,793 268,78 4 3
18 | Aliakmonas 1199,71 218,646 262,80 4 3
32| Axios (Florina part) 829,45p 304,926 252/92 3 3
15| Gallikos 1635,83 151,624 248,03 4 3
26 | Rest 921,903 262,44 241,94 3 3
35| Marmaras 793,478 257,822 204,68 3 3
25| Rest 966,38 200,613 193,87 3 3
17 | Axios 1250,47 153,784 192,30 4 3
37 | CI.L Prespon 472,70f 404,308 191j12 3 3
28 | Lakes of Thessaloniki 862,444 187,291 161,54 3 3
36 | CI.L Ptolemaidas 673,75P 206,416 13912 3 3
29| Loudias 855,154 153,964 131,56 3 3
38 | Aliakmonas 472,618 243,149 114,94 3 3
41 | Lakes of Thessaloniki 398,992 253,157 101,01 3 3
43 | Rest 388,884 240,051 93,85 3 2
45 | Rest of Thasos 346,718 264,487 9172 3 2
48 | An (Rachoniou Community) 306,535 279,504 85,68 3 2
49 | Rest of Thasos 297,285 286,008 85,03 3 2
50| R. Prinou 264,79 284,91 75,42 3 2
53 | Aliakmonas 247,264 289,649 71,62 3 2
52 | Rest of Thasos 248,926 280,982 69,93 3 2
47 | Aliakmonas 314,91 220,054 69,31 3 2
40 | Rest 411,893 167,976 69,19 3 2
57 | CI.L Ptolemaidas 234,22p 286,085 67{00 3 2
55| Marion Lakkos 238,6215 276,306 65,p3 3 2
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54 | CI.L Ptolemaidas 242,254 269,69 65)33
56 | Platanorema 234,635 271,455 63|69
64 | Aliakmonas 180,23 336,101 60,p8
39| CI.L Ptolemaidas 426,15 141,965 60{50
62 | Aliakmonas 207,05¢ 287,269 59,48
60 | Dipotamos 219,85% 266,146 58,61
46 | Aoos 316,208 170,506 53,92
59 | Aliakmonas 231,37 224,847 52,03
67 | CI.L Ptolemaidas 159,469 308,38 4918
63 | Rest of Thasos 181,048 268,8p9 48,69
61 | Rest 211.8 215,954 45,74
79| Aoos 103,59 424,3p 43,96
84 | Aliakmonas 86,118] 449,099 38,p7
83 | Rest 87,988] 410,773 36,14
80 | Mavroneri 95,2784 377,124 35,93
69 | Asprolakkas 137,781 219,312 30,p2
65 | Anthemous 176,494 165,964 29,9
73 | Olynthios(vatonias) 122,982 229,67 28,2b
68 | Chavrias 157,62y 177,331 27,05
51 | Rest 252,201 104,46 26,35
44 | Rest 380,361 67,4247 25,65
90 | Aliakmonas 56,609¢ 453,034 25,65
92 | Aliakmonas 49,477 486,606 24,08
87 | Chelopotamos 61,5121 387,12 2382
76 | Rest 114,284 205,546 23,49
70| Rest 134,961 158,98 21,46
78 | Petrenia 111,37p 189,783 2114
94 | Aoos 44,7712 464,656 20,80
82| Rest 90,9474 188,34 17,13
81| Rest 94,3394 159,379 15,04
96 | Rest 35,352 372,262 13,16
85| Rest 83,3881 152,063 12,68
86 | Rest 69,4671 171,636 11,92
88 | Rest 60,4994 173,047 10,47
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89 | Rest 57,9504 177,283 10,27 2
95 | R. Mantrinias 36,0522 177,392 6,40
97 | R. Smixi 30,7456 184,363 5,47 1
98 | Rest 30,2223 175,339 5,30 1
99 | R. Mylou 28,0045 179,881 5,4 1
105 | Aoos 10,6969 456,411 4,848 1
102 | Rest 23,052 186,403 4,80 1
103 | Rest 21,8164 183,648 4,01 1
104 | R. Kalamodiano 18,7204 186,2p8 349
719 | Aliakmonas 5,9103% 356,841 2,11
109 | Rest 7,0808 188,507 1,83
721| R. Lakkos 2,90768 290,933 0,85
720 | Rest 3,1250 256,465 0,80
722 | R. Lygaria(Ganochoras 0,00 308,394 0,0(
Community
Categorisation of watersheds according to Mean Annual Surface Runoff for period 1974-2004 4#
< > o
3 > g
»
%_ - 1“:"1 400000 = E)?Sa;:;::‘atz available _é
0 125 25 50 75 ul)o Km o 1001000 hm
Tikala B >1000hm
Projection: Transverse Mercator Datum: Greek Geodetic Reference System 1987 Units: Meter Esii, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community.
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Figure 4.12. Classification of greek watersheds in four grougts,Macedonia of North
Greece, according to mean annual surface runoff #r geology SRGG
(Grimpylakos et al. 2017)
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4.6 SUGGESTIONS AND UNCERTAINTIES FOR THE MEAN ANNU AL
SURFACE RUNOFF

The mean annual surface runoff takes in accoungdwogy by using the “a”
parameter which has values 0.6 to 0.95. As themoisatchment with only one
geological type, “a” takes mean values betweer0B3%-and so the expected effect of
geology to surface runoff is between 5-15%. Spealify 21 occasions had differences
less than <5%, 22 had 5-10% and only 6 occasiots-h@% (Table 4.3). Differences
above >5% are found at 28 of 49 occasions (57,14%grefore geological map at
scale of 1:50.000 is essential for precise estonatiregarding runoff coefficient,
mean annual surface runoff and therefore maximoiui|

All mean annual surface runoff estimations are thas®e mean annual values of
precipitation and evapotranspiration during perid@¥4-2004 and may differ from
present annual values. The parameters of land as®age and slope were not used
in this research and it is suggested to be usddtume research for more accurate

estimations.

4.7 SYNOPSIS

Chapters 4.1-4.6 examines the effectiveness ofgusia watershed size, as an
alternative stand-alone parameter that substitbhtesver's waterpower and estimates
the mean annual surface runoff for each watersliddazedonia as an alternative
parameter for estimating the maximum flood with R 0,9957 (Chart 4.1); it is
referred as Qean The mean annual surface runoff&h of each river is the main
factor shaping the surface waters and is direetigted with the water cycle balance.
Watershed size was used by the (WFD) Water FrameWwidinective 2000/60 for
Community action in the field of water policy as atternative for the river's
waterpower. In this study, 49 watersheds of Mac&jdBreece were examined and
classified by their watershed size, according te ¥WFD. The mean annual
temperature (Figures 2.8 & 4.7) and precipitatibigres 2.9, 2.10 and 4.4) at each

one of these catchments were used as estimatethaptec 2. The geology of
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Macedonia was classified in 2 classes at scaled1080 (Figure 4.10) and in 6 classes
at scale 1:50.000 (Figure 4.11) as estimated gdteh&. The corresponding mean
annual surface runoff was estimated respectivelydoh geological classification
(Figure 4.11). The results were compared with tlhggsested modified WFD
watershed size classification (Figure 4.3) andaalie evaluated respectively. Lastly
at chapter 4.5 it is made cleared that the use afe¥§hed size as an alternative
parameter for mean annual surface runoff is fagiecdically it is false in 55% of the

occasions (Table 4.2).

Qmean vs Qm1o Giandotti

250

150

Qmean -
{hm®/year)
¢ amio

100 —— Polynomial

50

0 1 2 3 4 5 & 7 8 9 10

Qo = -0,425Qean> + 6,92180,..2- 4,1529q,.. + 2,9394
R? =0,9957

Qumio (m?/s)

Chart 4.1. Correlation of Mean Annual Surface RunQff.ean with the Maximum Flood by
Giandotti for 10 year®wz1o using third degree polynomial equation.
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CHAPTER 5. CONCLUSIONS - DISCUSSION
— SUGGESTIONS FOR FUTURE RESEARCH

This chapter tries to capture the overall reseanclect in four subchapters as

follows:

Summary of all findings: All findings were grouped the three main
parameters that were examined, climatological, apgoal and
hydromorphological. All findings of each one paraenethat was
examined within this project are referred.

Suggested typology for scholar use: This thesis witisited in order to
create a typology based only to hydromorphologicmplogical and
climatological parameters.

Discussions: In this chapter the most importantchumions that derived
from this research are outlined, alongside thepl@mentation.
Suggestions for future research: At this chaptex thost important
questions and uncertainties that came to lightutdnothis research, are
suggested for future research.

5.1 CONCLUSIONS FOR GEOLOGY — CLIMATOLOGY - HYDROLO GY

The studying area is a part of North Greece thatludes entire Macedonia

situated inside Greek borders and will be refeagdtudying area at this chapter.

Summary of the findings regarding Chapter 2 Clireagwal parameters follows:

Entire studying area has one Continental climagpe fpr the period 1974-
2004, according to A values (Supan 1880), as shaiiigure 2.5.

There isno significant correlation between A and elevatidre highest is
only R?=0,2513.

139



The Climatic type, according to A values, at stadyarea changed from
period 1952-1974 to period 1974-2004.

Entire studying area has one Continental climape,tyaccording to GCI
Gorczynski Continentality index (Gorczynski 1922% shown at figure
2.7.

If the examined period of 30 years, 1974-2004, a$¢ the same, but
expands to the overall operation of the meteorckig+ climatological
stations 1952-2010 (that differ between station)en a different
classification of fair quality is estimated for Ay Supan) and CGI (by
Gorczynski), dividing the studying area in two cptees, as shown at
figure 2.4 and 2.6 respectively.

There isno significant correlation between GCI and elevatit highest
is only R=0,2513.

The CGI at studying area changed from period 19210 period 1974-
2004.

There is significant correlation between Mean ahniiemperature and
elevation with a linear equatidn (T = - 0,004 *E +14,908as shown at
chart 2.2 where R= 0,7364. Equation was adapted and implemented
(Figure 2.8).

The elevation distribution of the meteorologicatlmatological stations
was not adequate to capture the possible correlagbween Precipitation
and Elevation. The statistical analysis and thesiptes correlation were
checked with SPSS programme (Table 2.5). The higlpessible
correlation was not significant ?R0,29 and so the mean annual
precipitation for each cell of Macedonia could hetestimated.

The increase in density of the meteorological matblogical stations
resulted in many differences regarding the CCKuadysng area.

A new climatic type Cfb was estimated on the westsrt of Macedonia
and at Nevrokopi North, Northeast of Macedonia (Feg2.13).

Entire Chalkidiki Thessaloniki and Serres haveatdht climatic type, Cfa
and not Csa (Figure 2.13).
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Climatic classification by Képpen (CCK) of studyirsgea (Figure 2.14)
due to low density of data, 1 meteorological — eliohogical station per
18.000 kn, is disorienting comparing to CCK which uses asgenetwork
of 1 station per 2.000 kinTherefore the current CCK of entire Greece,
based on a sparse network of 17 stations, is distong.

Mean annual precipitation, evapotranspiration amoigl trunoff at each
meteorological — climatological station was est@datand projected
(Figure 2.16) alongside with the anaglyph.

Total runoff is very strong correlated with higheehtion and low
temperature. Total runoff is higher at Southwest paMacedonia west of
Pindos mountain chain. The strong correlation \eittvation is explained
by the fact that at high elevation precipitation hgher while mean
monthly and annual temperature is lower. This dati@n is a proof that
elevation distribution of each torrent watershedusth be included in the
classification of rivers typology; however in thewation classification the
relationship with the total runoff should be takarconsideration (Figure
2.16).

Summary of the findings regarding Chapter 3 Gealalgbarameters follows:

The number of sampling sites, the distributionhe tlata and the number
of parameters that need to be examined deterntieesftectiveness of the
statistical analysis.

Regarding the sampling side of the river bed sedimée mineralogical
analysis shows differences up to 12,44% to the raisewhich
corresponds up to 22% of the mineral overall cotreéinn (Table 3.14).
The difference in concentration of Si and Ca betwdee samples that
were collected from different side of the river bt centre or right site
is around 3,07% that corresponds to 8,2% of medsuatues (Table
3.14).

The differences could be due to turns of the riwaich can be avoided
when sampling at the centre of the river. For teigson sampling at the

middle of the river corridor is suggested to beli&olp
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Regarding the three different flow conditions (lomedium and high)
there is no significant difference between the malogical compositions
of the samples during different sampling periodstesvn at table 3.15.
Consequently, regarding XRD and geochemical armlysediments for
correlation with GIS geological maps, as samplihdhigh flow can be
dangerous and sometimes not even possible, whitplsay during low
flow conditions could be off due to no flow and lapogenic
interference; sampling at medium flow is suggested.

The algorithm effectiveness as shown at table 3s1%ery good. The
evaluation regarding the ratio of CaO to H#&nd Ca to Si at the four large
watersheds has values of 0,98-1,04 which is exisenmegh with
effectiveness that have values of 98-104%. All équa are useful, the
equation regarding the Ca estimation as shownhd¢ ta11 is the most
accurate. Lastly the ratio of CaO to i3 excellent and useful for
prediction.

The 3 class classification of geology by the WFRttderived from the
geological mapping at scale 1:500.089 not corresponding to the
mineralogical analysis of the river bed sedimenas shown at table 3.9,
3.16 and chapter 3.3.6 and the effectiveness adédiation is quite off to a
level of 53-307% for Si@and 34-201% for CaO.

The geological mapping at scale 1:50.000 and thegoazation of six
classes as shown at table 3.11, may give an effeequation for the
estimation of Si@Q CaO, Si and Ca as shown at tables 3.11-3.16 and
chapter 3.3.6.

The ratio is extremely good for large watershed$ beeds further
investigation and analysis to capture the diversityGreek Watershed
geology. Subsequently a new categorization withsipdes more classes is
suggested for an effective equation for the estonadf the oxides and
elements regarding geological research.

The categorization, by name, of six classes as shatvtable 3.13,
regarding the Si® and CaO expected appearance, is effective when

geological mapping is at scale 1:50.000 and itgyssted.
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Scale at geological mapping is very important;aih de very disorienting
and may lead to misinterpretation if very smalllsda used as was proven
at North Greece regarding the 1:500.000 scale50.000.

Summary of the findings regarding Chapter 4 Hydrgghological parameters

follows:

Stream’s order by Strahler was estimated threestifoethe 14 research
sites. Firstly by digitising the watershed netwading topographic maps
of scale 1:50.000. Then it was estimated twice bingi the ArcMap
features and the DEM (ASTER), by subtracting leteand 2 streams
respectively (Appendix 3 table 1) .At 13 of 14 wateeds the stream order
by Strahler was calculated correctly and only de giwas miscalculated
by the ArcMap method.

Stream’s order by Strahler is a fast and easilyiegppnethod that defines
the dynamic of the hydrographic network. Howeveewletail is needed
and in cases when there are many watersheds dbsise value it is
disorienting and it does not group the watershedesectly regarding their
maximum flood dynamic.

Stream’s order byShreve defines the dynamic of the hydrographic
network very effectively and gives a more detailaad trustworthy
classification. Shreve order proved to be moretwoghy compared to
Strahler when detail is needed and in cases where tlare many
watersheds of similar size value.

Drainage density seems to decrease as size, maxiitoooh and Qiean
increases however it has no clear boundaries andotébe used as a
hydromorphological parameter to group the watershed

Hypsometric Integral shows that a river’s age is cwrelated at all with
the river's maximum flood and possible water qyatiharacteristics.

Min and mean elevation cannot be used for waterstiassification,
however Max elevation may seem to be applicablathsiimore confusing
than useful.

River length is high correlated with the maximuroofll but cannot be

effectively classified.
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Perimeter is highly correlated with the flood ahd Qneanand is an easily
measured parameter. It is more effective than tenshed’s size but still,
in some occasions it is disorienting.

Longest length of a river's path is highly correthtwith the size,
perimeter, total river length, Strahler’s and Skerevder. As was expected
due to its geometric characteristics.

Relief ratio is not highly correlated with any otlparameter.

At all flow conditions there are differences at isgeht classification by
Folk, regarding area of sampling, left middle amght. On the contrary
when sampling area is the same, left centre ot sgle of the river bed,
there are no significant differences regarding ffayvconditions, low
medium and high.

The sphericity and roundness of sediments, of lmuartg sands, is
different regarding the sampling site and flowimgditions.

Maximum flood by Giandotti formula (1934), for 10,150 and 100 years,
is highly correlated with the £an SR6G (0,988 while the equation has
R2<0,976). Maximum flood needs a lot of measurememts is highly
consuming while the Qanestimation is very easily applied.

A mathematical equation for correlating.Q with Qmeanas mathematical
parameters (without consideration of unitSyhif = -0,425Qeas +
6,9218Quear? - 4,1529Qean+ 2,9394 with the corresponding R2 = 0,9957.
Watershed size as an alternative stand-alone pteame surface runoff
gives false information regarding the rivers meanual surface runoff,
which is >55% of the occasions (Table 4.3).

The following SRGG is suggested (Table 4.4, Figdr&2) with hnd
meaning million cubic meters:

. small 0 to 10hmh

. medium 10 to 100hf
. large 100 to 1000 hin

. very large > 1000hf
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The classification of studying area using 1:500.600 2 classes to scale
1:50.000 and 6 classes (Table 4.3) has little wiffees and to the
aforementioned classification is the same. Thidus the parameter “a”
runoff coefficient that takes values between 0.6 Gu95.

When upgrading geological mapping from scale 1800+to 1:50.000, 21
occasions had differences less than <5%, 22 ha@%-and only 6
occasions had >10% (Table 4.3). The differencesab®% are at 28 of
49 occasions which is 57,14%. Therefore geologioap at scale of
1:50.000 is essential for precise estimations diggrrunoff coefficient,
mean annual surface runoff and maximum flood.

In cases were accuracy is needed, for example fgdlogical study,
flood estimation, the high scale geological mappafigl:50.000 with 6

classes is recommended.

5.2 ASUGGESTED TYPOLOGY FOR SCHOLAR USE

This research suggests a river typology that candeel in a scholar basis, not

applicable for operational applications relatedM&D. The limitations of resources

oblige the author to exclude some hydromorpholdgesameter used in operational

applications usually by large multidisciplinary easch groups (chapter 4.1).

The suggested typology needs to be easily applnebeffective and should be

capturing all the possible combinations but withcnaiating a high number of types.

Regarding the climatic classification, the Climatiiassification by Koppen
(Koppen, W. 1884, Koppen, W. 1918, Koéppen, W. 198@) will be addressed as

CCK was applied and the corresponding climatic sy the study area, are:

Csa: Mediterranean climate. Very hot and dry sumsm@alm winters.
>22°C and £<30, & <ry/3.

Cfa: Humid subtropical climate of long hot sumniey>22°C.

Cfb: Oceanic humid with hot summer and average &zaipre of 4
warmest months>10°C and of hottest monthy1<22°C.

Regarding the geological classification, there wtreee classes which have

specific boundaries regarding to the S&d CaO concentrations, specifically:
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e Siliceous when the concentration of ${@42%) is very rich and the CaO
poor (<25%).

e Mixed when SiQ (25-55%) and CaO (25-52%) concentrations are c¢lose
each other, specifically there is a difference <10%

e Calcium when the concentration of CaO (>40%) isywech and SiQ
poor, more than 10% below the CaO percentage.

Regarding the hydromorphological classificationflasd events are considered
the most important and due to the fact that it igeay difficult to estimate the
maximum flood at each one of the watershed, the{Which is very close correlated
with the maximum flood of 1, 10 50 and 100 yearaswestimated at all watersheds.
All watersheds were classified according to thenface runoff by the SR6G system
in four classes (hfis million cubic meters):

e small 0 to 10hmh

e medium 10 to 100h#n
e large 100 to 1000 hin
e very large > 1000hf

The typology is clearly defined at table 5.1 wtithe corresponding types at the
studying area are shown at table 5.2 and figure Bhakre are overall 36 possible
combinations of types; however at the studying ardg 16 of these are found in the
86 watersheds. These 16 have to be covered widhergfe biological elements in
order to be able to be used and applied on estiméte ecological water quality.

In order to check if this typology can be appliedthe rest of Greece, it must be
combined with the ecological status of the corresipnry watersheds and there must
be at least 6 different sites to be applicable as examined by Lazaridou et al.
(2018).

146



Table 5.1 Suggested classification of studying area bygi§ihmatic, Geological and £an

The corresponding classification is a three digimber regarding)(Mean Annual
Surface Runofffc (Geology by SiO2 and Ca@) (Climate type by Képpen), (hhis

million cubic meters).

Parameter Classes — Codename
Q Mean Annual 0-10 hn¥ | 10-100 hm | 100-1000 hri | >1000 hn
Surface Runoff (for
maximum flood ) 100 200 300 400
Geology by SiO2 Siliceous Mixed Calcium
and CaO 10 20 30
Climate type by Csa Cfa Cib
Koppen 1 2 3

Table 5.2 Suggested classification of studying area byg€iean Geological and Climatic

Classification QGC) for each watershed of the study area. The caorespg

classification is a three digit number regardiddMean Annual Surface Runoff};

(Geology by SiO2 and CaO) ar@ (Climate type by Koppen), with hhmeaning

million cubic meters.

S/N Watershed Name r?r;lngaré SR6G Geology CCK Typ
classes Class €

1 | Megali Panagia B 1,3¢€ 1,0C | Siliceou: Cfa 112
2 | Megali Panagia C 0,57 1,0C | Siliceout Cfa| 11z
3| N.Foke: are: 0,37 1,0C | Siliceout Cfa] 11z
4 | Kipouristras 0,6¢ 1,0C | Siliceou: Cfa 112
5 | Megali Panagia A 0,9¢ 1,0C | Siliceou: Cfa 112
6 | Megali Panagia D 1,3¢ 1,0C | Siliceout Cfa| 11z
7 | Amouliani 0,8t 1,0C | Siliceout Cfa] 11z
8 | N.Marmara ares 1,61 1,0C | Siliceou: Cfa 112
9 | R. Mantrinia: aret 3,0t 1,0C | Siliceou: Cfa 112
1C | Ekklisiastikoi Muloi 3,9¢ 1,0C | Siliceou:t Cfa 112
11 | Rachoniol 5,22 1,0C | Siliceou Cfa 112
12 | R. Smiks are: 3,91 1,0C | Siliceout Cfa] 11z
13 | Kokkinolakas 4,9: 1,0C | Siliceout Cfa| 11z
14| R. Kalamodian 4,7C 1,0C | Siliceou: Cfa 112
15| R. Prinot 7,61 1,0C | Siliceou: Cfa 112
16 | Kalamits are: 5,0¢ 1,0C | Siliceout Cfa] 11z

147



17 | Mavrolakkas 6,92 1,0C | Siliceout Cfa| 11z
18 | Sart are: 5,8¢ 1,0C | Siliceout Cfa] 11z
19 | Karolakkas 7,9¢€ 1,0C | Siliceout Cfa| 11z
20 | Marion Lakko: are 10,8¢ 2,0C | Siliceout Cfa| 21z
21 | Dipotamo: aret 10,81 2,0C | Siliceou: Cfa| 21z
22 | R. Mylou 9,37 1,0C | Siliceout Cfa] 11z
23 | Platanorem 13,0( 2,0C | Siliceou Cfa| 21z
24 | R. Lygarit 15,52 2,0C | Siliceou: Cse 211
25 | Katerini ares 21,0« 2,0C | Siliceou: Cse| 211
2€ | R. Lakko: 16,7¢ 2,0C | Siliceou: Cse| 211
27 | Rest ofAliakmone 15,1¢ 2,0C | Siliceou: Cse 211
28 | Ormulic are 11,8¢ 2,0C | Siliceout Cfa| 21z
29 | Platammas are: 24 5¢ 2,0C | Calcius Cfa| 23z
30 | Asprolakkas 18,7: 2,0C | Siliceou: Cfa| 21z
31 | Nikiti aree 12,0¢ 2,0C | Siliceout Cfa| 21z
32 | Toroni arei 14,2¢ 2,0C | Siliceout Cfa| 21z
33 | Kalithee aret 14,71 2,0C | Siliceou: Cfa| 21z
34 | Lake Petroi are 11,67 2,0C | Calcius Cfa] 23z
3t | R. Nea Karva 19,41 2,0C | Calcius Cse| 231
36 | Asprovalt: arei 25,4¢ 2,0C | Siliceou Cfa| 21z
37 | Orfanic aret 18,12 2,0C | Siliceou: Cfa| 21z
38 | Chelopotamc 44.4¢ 2,0C | Calcius Cfa] 23z
3¢ | Stavro: are: 32,3 2,0C | Siliceout Cfa| 21z
40 | Diavolorema 53,3¢ 2,0C | Siliceou: Cfa 21z
41 | Rest 2 of Aliakmong 33,21 2,0C | Siliceou: Cse| 211
42 | Rest of Thasc 32,9( 2,0C | Calcius Cfa| 23z
43| Grevenetiko 68,5¢ 2,0C | Mixed Cse| 221
44 | Lake Mavrovol 41,0¢ 2,0C | Siliceou: Cfa| 21z
45 | Lake Doirani 43,0¢ 2,0C | Silicecus Cfa] 21z
46 | Tripotamo: 48,9¢ 2,0C | Calcius Cse| 231
47 | Makrigialos are 46,7¢ 2,0C | Siliceou: Cse 211
48 | Chalastr are: 12,8¢ 2,0C | Siliceou: Cfa| 21z
49 | Marmara are 51,4~ 2,0C | Siliceou: Cse| 211
50 | Keramot aret 36,4¢ 2,0C | Mixed Cse 221
51 | AgioOrosA aree 44,1¢ 2,0C | Siliceou: Cfa 21z
52 | Lake Chimaditas are 57,11 2,0C | Siliceou: Cfa| 21z
53 | Kavale are: 54,8t 2,0C | Siliceou: Cse| 211
54 | Siviri are 33,7¢ 2,0C | Siliceout Cfa| 21z
55 | Olynthios are: 52,0( 2,0C | Siliceou Cfa| 21z
5€ | Thessalonil are: 23,5: 2,C0 | Siliceou: Cfa| 21z
57 | Arkoudorema 82,7( 2,0C | Siliceou: Cfa| 21z
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58 | Arapitse 61,27 2,0C | Calcius Cse| 231
5¢ | Edessaic 55,41 2,0C | Calcius Cse| 231
6C | Lake Kastoria 76,8¢ 2,0C | Siliceou Cfb| 213
61 | Anthemou 46,6¢ 2,0C | Siliceou: Cfa 21z
62 | Lake Prespe 97,14 2,0(C | Mixed Cfb| 222
63 | Petreni 59,7¢ 2,0C | Siliceou: Cfa] 21z
64 | Voidomatis 135,37 3,0C | Mixed Cfa 32z
65 | Lake Vegoritida 49,4¢ 2,0C | Calcius Cfa| 23z
6€ | Promoritsi 150,3( 3,0C | Calcius Cfa] 33z
67 | Lake Sarigic 99,27 2,0(C | Mixed Cse| 221
68 | Lake Ochyro 191,9¢ 3,0C | Siliceout Cfb | 31t
69 | Chavria: 74,9 2,0C | Siliceou Cfa| 21z
7C | Trikomo 216,61 3,0C | Siliceout Csa| 311
71 | Epanom aret 86,7¢ 2,0C | Siliceou: Cfa] 21z
72 | Mavroner 251,2: 3,0C | Siliceou Cfa 31z
73 | Aoos 341,9¢ 3,0C | Siliceou Cfa| 31z
74 | Aksios Florina 223,1t 3,0C | Siliceout Cfb| 313
75 | Venetiko«-eleftherocho 327,8: 3,0C | Siliceout Cse| 311
76 | Sarantaporc 334,0: 3,0C | Siliceout Cfa] 31z
77 | Rest of lake Ptolemai 217,4( 3,0C | Mixed Cse| 321
78 | Gallikos 143,4( 3,0C | Siliceout Cfa] 31z
79 | PeriferiakiTafros 207,0¢ 3,0C | Mixed Cse| 321
8C | Loudias 156,7¢ 3,0C | Calcius Cse| 331
81 | Aksios 208, 2¢ 3,0C | Siliceou Cse| 311
82 | Lake Lagkad: Volvis 322,7: 3,0C | Siliceout Cfa] 31z
83 | Aggitis 578,5¢ 3,0C | Mixed Cfa] 32z
84 | Nesto: 708,8: 3,0C | Siliceout Cfa| 31z
85 | Strymona: 737,3( 3,0C | Siliceout Cfa] 31z
86 | Aliakmona: 1398,3 4,0C | Siliceout Cse| 411
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Climatic Classification by Képpen.
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Summarizing the most precise method for categaizitne geological,
climatological and hydrological parameters effeelyy at the studying area, is tke
(Mean Annual Surface Runofy (Geology by SiO2 and Ca@) (Climate type by

Koppen) as described at this chapter.

5.3 DISCUSSION

The most important finding of this research is thatscale and data spatial —

temporal distributiorare the main factors responsible for the outcofreng research

and can lead to fair quality classifications andodenting conclusions if their
distribution and scale is not adequate.

Specifically as it was noted at chapter 2.7 “Thare significant differences
between the map that was created in this reseaitth avdense meteorological —
climatological network of 1 station per 2.000k(figure 2.13) and a sparse network
of 1 station per 18.000kh{Figure 2.14). The main difference is that a ndimatic
type was found, the climatic type Cfb found on western part of Macedonia and at
Nevrokopi North, Northeast of Macedonigurthermore entire Chalkidiki
Thessaloniki and Serres have different climaticetyfCfa and not Csa. The
methodology used by the two researchers is exactthe same Howeverthe
density of the meteorological- climatologicalstations used is very different This
high density of meteorological — climatologicaltgias (20), to 3 that was used by
previous researchers, is quite innovative for Gegeézading to unquestionable
conclusions; it replaces the existing climatic sifssation at the study area and
strongly challenges the climatic classificatioreatire Greece.”

Both classifications, regarding Annual TemperafRamge (Supan 1880) and CGI
(Gorczynski 1922) classify entire North Greecehi® €Continental climate type.

There are strong indications that North Greeceatiitrtype has been altered from
1950 -1974 to 1974-2004 from mixed type of trapsiél maritime climate and
continental climate type to just continental climaype (Figures 2.4-2.5); as with
Annual temperature range during the same period,(G@czynski 1922).

Annual temperature range value is increasing as diséance from sea is
increasing and while moving to the North as noted by Nastos et al., 1999.
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The use of watershed size as an alternative stané-parameter for mean annual
surface runoff is false and leads to fair categtios and correlation between rivers
regarding the rivers flood dynamics. However, iused by WFD in typology and
comparisons between and among European water badidsased on this parameter.
Mean annual surface runoff is suggested to be fedksearch purposes and as an
alternative parameter for maximum flood of Giandott

There is a very high correlation between geologwapping at scale 1:50.000 and
mineralogical analysis of river bed sediment thaat be used for Catchment dynamics
and management of rivers, streams, torrents amd&ke, gulf and deltaic deposits.

There are no significant differences at the théoaiethemical composition from
mineralogical analysis of the oxides and the eldmemth the different flowing
conditions and river side sapling.

There are some differences at the theoretical ate@mtomposition from
mineralogical analysis of the oxides and the eldmeiith the sampling area, which
may be avoided if Magnesium was also included engbological classification.

Sampling at high flow can be dangerous and sometimo¢ even possible, while
sampling during low flow conditions could be offedto no flow and anthropogenic
interference. Therefore sampling at medium flowuggested and at the centre of the
river bed corridor.

Summing up, for the study of hydromorphological,olggical and climate
parameters the following framework is suggested.

e For optimal climate classification, the minimum saladistribution of stations is
1 per 2,000 krf) all data should be of the same period with a mimh duration
of 30 years and completeness >75%. The use of |lgueality data is not
acceptable.

e The geological maps for the river watershed geolagg runoff coefficient
should be of 1:50.000 scale and not less. If ggologst be categorized only
according to of Si@— CaO concentration there should be an initiadsifecation
of 6 classes, as shown at chapter 3, which ends thpee types, siliceous, mixed
and calcium as shown at chapter 3 and 5.2. Itamgly suggested magnesium to
be included in classification.

e The mean annual surface runoff can be used alteehafor the maximum flood

by Giandotti. If stream order is calculated by pergs, as ArcMap, then stream
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order by Shreve is more accurate than stream and&trahler. If the researcher

choses to use stream order by Strahler tfesmtl 29 torrents should be removed

to get better calculations.

If aforementioned scales or/and spatial - tempdrairibution of data are not
available then the researcher is obliged to spdbiéyscale and spatial — temporal
distribution of the data used. It is suggested #lalata should be available but this is
up to the researcher - author.

The author believes in free and open data for resqaurposes and therefore only

the conclusions with accompanied data are writtethis thesis.

5.4 SUGGESTIONS FOR FUTURE RESEARCH

There should be a thoroughly investigation duriegiqu 1950-2010 in order to
define at which period the A valued2(°C and the K value is 33°C.

The elevation distribution of the meteorologicatlimatological stations was not
adequate to check the possible correlation betw&egipitation and Elevation at
Macedonia and to create an equation. New statiotis hetter elevation distribution
and with corresponding data of the same periodnaszled from entire Greece for
further investigation.

As shown in this research, chapter 3, it is posstibl use GIS and geological
mapping at scale 1:50.000, to estimate the theatetomposition of the river bed
sediment regarding the CagGnd SiQ concentration and the corresponding
elements of Si and Ca. However, in order to createeffective equation for the
theoretical chemical composition, the Magnesium tnings included in the analysis
and each one of the different geological formatithrag was mapped must be sampled
and analysed. There are more than 43 differentogeml formations (Appendix |
section 2) and if no other factors are affecting sediment mineralogical analysis
then at least 43 different sites must be sampled, for each different geological
formation.

Regarding the Hydromorphological parameters, tieegegreat need for thorough
research in this field for establishment of a framoek for hydromorphological
parameters. Specifically the Reach must be coe@laith the water body in order to
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exactly define the hydromorphological parameterst theed to be examined and
measured in such a way that the hydromorphologibalracteristics of the river

habitant are captured. Furthermore this must bentak consideration also by the
research group responsible for flood risk assessmsrany measure taken to prevent

floods must not alter or increase pressure to tégical status and the habitant.
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ANNEX |

METEOROLOGICAL —CLIMATOLOGICAL

DATA AT NORTHERN GREECE PROVIDED

BY MINISTRY OF RURAL DEVELOPMENT
AND FOOD

168



SECTION 1

DIGITIZED PRECIPITATION DATA OF
HANDWRITTEN MEASUREMENTS FROM
40 METEOROLOGICAL STATIONS AT
NORTH GREECE
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Station 1: Ano Kalliniki

Station ANO KALLINIKI Longtitude: 284.948,045

County: Florina Latitude: 4.526.799,972

Period: 1974-2004 Altitude (meters): 634,60

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec| Jan| Feb MarcllL April | May | June | July| Aug Annual
Year sum

1 -1974 3,1 914| 92,8 72,2| 0,7 414 -
2 1974- 75 87, 60,2| 1014 3,0f 00| 40| 33,2 653 97,9| 107,8]48,9| 13,6 622,3
3 1975- 76 46,9 85,2| 56,3 314 -
4 1976- 77
5 1977- 78 45,1 24,5 78,9| 48,5| 35,2 3,8 1,3 3.4 -
6 1978- 79 50,9 61,8 14,3 45,0 36,5| 39,0 26,8 91,4| 88,9 6,3 11,3| 98,6 570,8
7 1979- 80 72, 42,0| 305,7| 26,4| 28,0] 51,5| 46,2| 38,9| 178,4| 53,0f 0,0 43,0 885,7
8 1980- 81 22,0 142,0f 23,8 76,0| 39,0] 20,0 63,0| 47,0f 16,0 155| 22,0 39,0 525,3
9 1981- 82 29,5 106,0 0,0 46,0 85,0 57,1 114,5| 23,7 9,4 -
10 1982- 83 48,0 71,0 88,0 65,0| 37,0| 20,0 60,1 18,0 57,5| 114,5| 23,7 9,4 612,2
11 1983- 84 57, 21,0 54,0 36,0| 53,0 46,0 27,1| 51,7 4,2 80| 70| 61,1 426,7
12 1984- 85 15,5 20| 350 40| 59,5 1,2| 34,0 50,0| 40,0f 14,0] 3,5 9,0 267,7
13 1985- 86 10, 33,0 102,0f 15,0| 2355| 6,7| 19,0 8,0 6,0 33,0|41,0| 14,0 311,2
14 1986- 87 6,00 315 11,2 0,0 155 24,2 51,1 51,3 354 1,5| 19,5 4.5 251,7
15 1987- 88 55 73,0 620 40| 45| 10,2| 20,5| 34,5 40| 17,0| 20,0 0,0 255,2
16 1988- 89 29,54 16,0f 51,1} 14,0 00| 34,5 26,0 26,4 53,0| 42,2|37,6| 52,0 382,3
17 1989- 90 67,6 419 289 219| 00| 4,0 11,3] 33,2 411 1,2| 18,5| 38,0 307,6
18 1990- 91 19,8 9,7\ 415| 89,0| 77,0] 99,0 25,0 829| 61,7 14,0|19,7| 43,6 582,9
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19 1991- 92 84,4 20,4 916| 14,6 18| 11,0 94,0| 72,8 61,1)325 50 -

20 1992- 93 8,5 665 24,4 615 13,0| 54,5 23,2 27,0| 59,0f 355| 90 8,5 390,6
21 1993- 94 9,3 755| 52,0| 205| 90,0| 21,5| 15,0 79,7 3,7 22,3|69,0|] 255| 4840
22 1994-95 11,2 48,8 29,5| 52,0| 14,0) 14,0 30,0] 30,55| 950| 125| 715| 608 4698
23 1995- 96 54 00| 28,8| 1125 67,8| 42,0] 32,1} 353| 30,1 6,9 339| 24,0 4679
24 1996- 97 71,9 286| 46,1 684| 226| 22| 19,1 28,4 34,0 322|501 340 4376
25 1997- 98 14 774 530| 37,1 16,0f 53,1| 11,0| 21,2 105,8 76| 12,2 34,2 4300
26 1998- 99 63,4 51,00 90,9| 431 -
27 | 1999- 2000 47,p 0,0 74,0 1,0 4,0| 48,0 50] 20,0 0,0 -

28 2000- 01 9,00 72,0 32,0 44,0| 16,0 80| 11,0f 90,0| 79,0 6,0(17,0] 21,0 4050
29 2001- 02 9,00 00| 26,0f 97,0| 40,0| 88,0 140,0| 105,0| 145,5 78| 86,3 90,7| 8353
30 2002- 03 235,71 151,8 290,0 61,00 958| 88| 27,8 -

31 2003- 04 23,4 121,2) 37,2| 23,6| 248 14 98| 48,6| 350| 105,4| 0,0 0,0| 4306
32 2004- 05 50,0 50,6| 42,4| 242 -
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Statistics and charts

me:'S‘LTebrﬁ;r?:S 28 28| 27| 29| 24| 25| 26| 27| 28| 28| 28| 28 22
Highest value| 235,70| 151,80 305,70|290,00{90,00|99,00 | 140,00| 105,00| 178,40 114,50|86,30| 98,60| 885,70
Lowest value 1,40 0,00 0,00f 0,00|0,00| 1,20 1,00f 400| 3,70, 1,20| 0,00f 0,00| 251,70

Mean value| 42,86| 55,72| 56,63| 48,70|30,12|29,81| 31,89| 51,38| 58,50 36,31(25,31| 28,98| 470,56
Years| 27,17 Annual Precipitation from mean monthly of all years| 496,21
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Station 2: Limnochori

Station Limnochori Longtitude: 294.062,520
County: Florina Latitude: 4.500.615,244
Period: 1974-2004 Altitude (meters): 598,90

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec| Jan| Feb MarcllL April | May | June | July | Aug Annual
Year sum
1 -1974 23,5| 54,0 28,6| 44,9| 50,0 38,2| 3,0| 553 -
2 1974- 75| 27,6| 46,3| 76,4 3,2| 2,0| 18,2 41,6 52,0 54,8| 742|548 8,5 459,6
3 1975- 76| 32,5| 47,0 63,6 o,0| 13| 38| 43,4 37,8| 813 61,6]39,1| 419| 4533
4 1976- 77| 10,2| 81,7 52,8| 46,0| 32,3| 21,9| 26,3| 158| 37,6| 19,4| 11,7| 69,1| 4248
5 1977- 78| 46,2| 18,0| 86,8| 22,3| 58,0| 45,0 34,7| 97,6| 27,0| 13,3| 9,7 3,2| 4618
6 1978-79| 32,1| 28,6| 23,8| 288| 56,4| 16,5| 23,0 659| 56,0 1,2| 235 77,9| 4337
7 1979-80| 56,0 58,0| 186,9| 555| 79,0| 28,5| 83,3| 21,8| 110,0f 44,8| 3,5 85| 735,8
8 1980-81| 27,5| 158,2| 46,8| 98,8 12,7| 34,5| 51,7| 485| 18,1 23,0|39,0| 250| 583,8
9 1981- 82| 23,0| 107,5{ 40,0| 139,3| 10,3| 51,0 93,7| 84,5| 47,7 2,0 36,5| 84,6| 720,1
10 1982-83| 44,6| 84,0| 178,0| 122,0f 4,0| 19,0| 33,7 20,5| 46,0 63,4 650| 16,6| 696,8
11 1983-84| 24,4 20,0 725| 235| 84,5| 74,0| 53,5| 108,0f 16,5 22,4| 3,0| 37,5 539,8
12 1984- 85| 18,0 26,0 79,0] 15,0| 70,8| 23,2| 69,5| 48,0| 105,5 70| 0,5 2,0| 4645
13 1985- 86 6,5| 27,5| 175,8| 19,1| 46,1|115,6| 56,3| 10,6 99,3| 12,6| 15,5| 18,5 603,4
14 1986- 87| 15,5| 44,7| 50,3| 18,5| 63,5| 55,8] 94,0 33,0f 51,7 16,5| 17,0 7,0 467,5
15 1987-88| 23,5| 57,5| 111,5| 40/5| 33,0 34,0f 21,1} 38,0 10,8 45| 1,0| 21,5] 3969
16 1988- 89 50| 31,0| 128,5| 24,0f 0,0| 29,0 22,0 16,8 70,8| 41,6 29,2| 12,6 4105
17 1989-90| 21,4| 24,3| 384| 526| 26,6 10,0)f 66| 22,6| 61,9 0,0| 0,0| 47,3| 311,7
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18 1990-91} 12,8 22,0| 48,0 142,04 3,0 62,0| 48,0f 86,0] 32,0 26,0]21,0{ 24,0 526,8
19 1991-92| 25,0 13,0 68,0 8,0| 12,0 Equipment Failure 40,8 67,0| 51,5 0,0 -
20 1992- 93 0,0| 69,5 36,0 50,0| 58,0| 38,0f 17,0 0,0| 535| 15,0 0,0 16,5 353,5
21 1993-94| 12,0 60,0] 635 24,0| 66,0| 44,0 0,0 67,3| 141 221245 11,8 389,4
22 1994-95 53| 34,3 37,7 835]| 55,1| 24,5| 34,3| 30,5| 48,2 12,0| 70,1 22,3 457,8
23 1995- 96| 45,3 0,0 256 131,2| 60,0| 52,7 70,0f 39,0 35,2 12,8| 38,0| 44,0 553,8
24 1996- 97| 46,0 47,3| 605 72,0| 21,3} 50| 26,0 37,0 11,0 27,5|18,7| 37,3 409,6
25 1997-98| 19,5 89,8 62,0 59,1| 13,0 27,5 0,0 26,5| 94,1 13,5|14,0f 235 4425
26 1998-99| 62,5| 48,0| 165,5| 68,5 -
27 1999- 2000 43,0| 18,0| 44,5 29,0 18,5| 41,5| 28,0 150 27,0 -
28 2000- 01} 11,0y 96,04 27,0f 10,0f 30,0 13,0 8,0 66,0| 43,0 70| 13,0f 17,0 341,0
29 2001- 02 6,0 50| 22,0| 131,0f 29,0| 27,0 75,0 88,0 91,0 1,0| 46,0 26,0 547,0
30 2002- 03| 180,0| 108,0f 14,0| 188,0 24,01 63,0 112,0{ 36,0f 22,0 -
31 2003- 04| 30,0| 155,04 32,0 40,0 60,0 96,0f 72,0 96,0| 16,0 22,0 -
32 2004- 05| 53,0| 85,0 550 38,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 30 30 30 | 31| 28] 27/ 28] 29 30 39 39 3 28
Highest value 180,0 158,2| 186,9| 188,0| 84,5|115,¢ 94,0| 108,0| 110,0f 112,0| 70,2| 84,6 735,8
Lowest value 0,0 0,0 14,0 0,0f 0,0 3,8 0,0 0,0 10,8 0,0 0,0 0,0 311,7
Mean value 30,75 56,44 70,93| 57,98|34,6Z [36,01 | 41,08| 46,38| 52,80| 28,86(23,8¢ | 27,68 487,42
Years| 29,42 Annual Precipitation from mean monthly of all years| 507,38
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 3: Amuntaio

Station Amuntaio
County: Florina
Period: 1974-2004

Longtitude:

304.125,02(¢

Latitude:

4.507.749,924

Altitude (meters):

579,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec | Jan| Feb MarcllL April | May | June | July | Aug Annual
Year sum
1 -1974 7,4 19,0 12,0f 76,0 84,0| 49,55| 0,0 8,5 -
2 1974- 75 43,0 52,0 15,0 66,0, 60| 7,0f 17,0f 425| 68,0 715|410f 11,0 440,0
3 1975- 76 20,0 52,0f 92,0f 18,0 1,0| 13,7 23,5| 73,0 63,0{ 19,0|40,0| 185| 4337
4 1976- 77 7,9 44,0| 92,0 04| 7,0| 215| 25,0 0,0| 47,5 205|20,0| 18,0| 3034
5 1977- 78 38,4 16,0f 21,0 17,0{ 27,0f 11,0 12,0f 55,0| 39,0 9,0| 19,0 0,0| 2645
6 1978- 79 12, 32,0 0,0| 13,0| 47,0| 26,0 20,0f 49,0 80,0 250 10,0f 39,0f 353,0
7 1979- 80 13, 28,0| 119,0f 53,8| 25,0| 19,5| 26,2| 22,8 88,9| 42,3| 3,6 243| 4664
8 1980- 81 12,3 120,2| 56,8| 76,2| 19,2| 0,0| 39,2| 48,0| 36,9| 23,2|17,9| 47,1| 497,0
9 1981- 82 27,4 121,0 00| 442 41| 75| 24,7 734| 534 6,3| 17,3| 56,9 436,2
10 1982- 83 68,4 62,7| 78,7 47,8] 0,7| 12,9| 11,1| 14,4| 459| 77,8|535| 26,1 4998
11 1983- 84 72,2 17,8| 63,6 0,0 0,0| 38,8| 25,1| 555| 18,0 43,6| 0,0 -
12 1984- 85 79 585| 215| 70| 53| 226 269 92,3| 433| 08 0,4 -
13 1985- 86 47 15,0| 137,0f 13,0 33,8| 41,1 22,5 3,3| 51,0| 29,6| 26,1 7,7] 384,88
14 1986- 87 6, 324 27,0 52| 03| 11,2 29,2 47,.6| 625| 201| 3,7 0,2| 246,0
15 1987- 88 0,0 254| 69,1 17,2| 12,1| 48| 43| 22,4 625 8,5| 43,0 6,0 275,3
16 1988- 89 13, 14,0f 89,0 0,0 9,0 15,0| 24,0| 56,0| 116,0| 44,0| 51,2 3,0 4342
17 1989- 90 0,00 40,0 59,1 59,9| 00| 23,9| 8,0| 24,0f 457 0,0] 0,0| 51,9| 3125
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18 1990- 91 20,8 25,5| 63,2| 141,6| 70,0|111,0f 43,2 84,8| 42,6 35,2| 37,1 431 718,1
19 1991- 92 46,2 30,8 59,9| 12,0 2,0 6,3| 104,2| 42,4 73,2| 34,0 0,0 -
20 1992- 93 80 725| 506| 46,0| 650]| 40,0 16,2| 64,9 20| 0,0 105 -
21 1993- 94 10,4 78,8| 59,3| 23,0f 71,3| 10,7| 14,7 25,1 11,8 10,2| 25,1| 47,8 388,2
22 1994-95 8,9 39,8| 19,5 67,9| 42,6| 21,4 445| 33,2 71,8 6,2| 68,2 26,6 450,6
23 1995- 96 54,4 0,0| 13,2 130,7| 42,6| 40,8 30,9 38,5| 19,0| 15,1} 22,7| 354 443,3
24 1996- 97 649 379 615| 36,1} 14,7 7,1 37,5 19,1 6,9| 23,3] 30,7 23,7 363,4
25 1997- 98 1579 744 66,5| 523| 75| 44,4 15,8 9,1| 94,0 28,1111 30,6 4495
26 1998- 99 52,5 49,8| 122,9| 234 -
27 | 1999- 2000 -
28 2000- 01 -
29 2001- 02 -
30 2002- 03 49,4 194 728| 49,4| 15,2 7,0 0,0 13,0 34,8 -
31 2003- 04 28,4 151,4| 448| 43,2|101,6| 3,8| 28,8 89,8| 76,4| 105,6| 15,0 1,6 690,4
32 2004- 05 47,0 53,2| 63,6| 34,6 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 26 28 28 | 28| 26| 27 26| 271 28 24 2Zr 26 21
Highest value 72,2 151,4| 137,0| 141,6{101,€ |111,( 445| 104,2| 116,0| 105,6| 68,2| 56,9 718,1
Lowest value 0,0 0,0 0,0 0,0f 0,0f 0,0 4,3 0,0 6,9 0,0 0,0 0,0 246,0
Mean value 26,75 48,00 57,94| 40,60 [25,8( [21,2¢ | 22,12| 41,10| 57,09| 32,00[22,37 | 22,03| 421,44
Years| 26,75 Annual Precipitation from mean monthly of all years| 417,09
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 4: Polupotamos

Station Polupotamos Longtitude: 276.016,094
County: Florina Latitude: 4.510.396,8043
Period: 1974-2004 Altitude (meters): 1000,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec | Jan| Feb| MarchAprii |May |[June |July | Aug Annual
Year sum
1 -1974 42,9132,0{ 43,0 89,3| 73,8| 46,3 53| 38,6 -
2 1974- 75 43,1 126,5| 71,9 18,0 1,6| 33,5| 54,3| 335 22,7 33,0|36,3] 19,9 494,3
3 1975- 76 26, 50,4 28,2 28,2| 18,4| 416| 33,3| 416 97,9| 84,0| 452 37,0 531,8
4 1976- 77 153 40,1 63,2 87,3| 30,0| 21,1} 259| 29,2 24,6| 19,3| 9,7| 36,4 4023
5 1977-78 38,3 2,3 67,1| 24,0 22,5| 22,3| 85,8| 107,4| 57,7 74| 04| 153 450,5
6 1978- 79 93,8 80| 12,1 78,4|137,0| 67,3 9,3| 86,6| 130,2| 14,7| 4,3| 46,1 687,8
7 1979- 80 60,00 93,7 224,6| 109,0| 80,3| 46,5| 50,9| 47,2 131,3| 84,8| 3,8| 12,7 944,8
8 1980- 81 10,8 194,12y 90,6 88,7 81,0 73,4| 82,1 33,2 29,0]40,1| 424 -
9 1981- 82 28,71 93,5| 21,6| 149,6 98,4 73,8| 18,2|21,7| 66,3 -
10 1982- 83 76,4 70,0 146,9| 124,8| 20,4| 69,8| 23,7| 43,8] 956| 135,2| 63,2 23,5 893,3
11 1983- 84 79,5 40,3| 108,0 117,6f 23,0 69,3] 75| 73,5 -
12 1984- 85 25,0 12,4 64,7 23,4|178,0| 19,1 641 3,3 2,7 -
13 1985- 86 10,0 82,6| 76,1| 36,9| 17,7 208,5| 64,4| 46,1| 16,8 -
14 1986- 87 15,4 56,4 839 27,3| 75,8| 98,7| 27,8| 21,3| 51,4 449 -
15 1987- 88 19,0 16,5 26,0 61,8 52| 29,8| 3,5 2,3 -
16 1988- 89 31,74 31,0f 97,6| 40,2 0,0| 66,0 53,2| 23,3| 106,3| 43,5|66,0f 14,8 573,6
17 1989- 90 45,8 100,6| 106,0f 76,0 O5| 17,0 23,7| 56,5 76,1| 14,8| 13,4 33,0 563,4
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18 1990- 91 22,54 20,7 72,3| 66,3| 16,0| 54,7| 53,5| 183,9| 123,5| 46,0| 47,5| 32,7 739,6
19 1991- 92 60, 37,3| 154,6| 10,5| 10,0| 20,0f 20,3| 182,0|f 87,0| 104,2| 31,9 2,7 720,5
20 1992- 93 45 96,6| 83,2 118,0| 65,0| 72,0 81,0 28,5| 551 47,0| 0,8 7,4 659,1
21 1993- 94 204 82,8 97,5| 485|124,5| 61,5| 25,6| 91,0 33,3| 23,5| 16,3| 20,5 645,4
22 1994-95 15,6 96,0 58,3| 40,5|150,2| 49,0| 83,5| 42,5| 1125 17,0| 54,3 72,3 791,7
23 1995- 96 53,8 0,0y 37,5| 166,0| 61,7|129,8| 89,0 61,7 435| 37,1] 53| 10,2 695,6
24 1996- 97 Equimpent Failure 0{056,0| 200,0 37,5 421164 22,4 -
25 1997- 98 7,3 88,2 63,0| 53,0(104,0]f 85,0 22,3| 129,2 0,0 12,1 -
26 1998- 99 Equimpent Failure -
27 | 1999- 2000 89,9 20,0{101,8| 63,0f 51,0f 28,7| 15,7|21,4| 155 -
28 2000- 01 17,74 98,1| 38,9 38,1| 18,9| 27,2| 15,2 34,7 27,0 13,8| 13,2 11,5 354,3
29 2001- 02 10,5 18,2 41,5 1819 26| 14,0 37,9| 44,7| 811 232 2,0 4,3 461,9
30 2002- 03 20 11,4 352| 311 11 7,0 -
31 2003- 04 2,3 105 37,5| 26,0 -
32 2004- 05
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 26 25 24 | 25| 25| 26] 26| 26] 27 24 28 2B 17
Highest value 93,8 194,1| 224,6| 181,9{178,C [132,(| 200,0| 183,9| 208,5| 135,2| 66,0| 73,5 944,8
Lowest value 2,0 0,0 12,2 10,5| 0,0) 14,0 9,3 17,7 5,2 42| 0,0 2,3 354,3
Mean value 31,40 59,16 76,79| 70,1949,27 [57,6% | 53,28 65,37 72,95| 41,17| 20,7] 25,00 624,11
Years| 26,00 Annual Precipitation from mean monthly of all years| 622,87
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 5: Skopos

Station Skopos Longtitude: 300.399,873
County: Florina Latitude: 4.526.365,94(
Period: 1974-2004 Altitude (meters): 775,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec| Jan| Feb MarcllL April | May | June |July | Aug Annual
Year sum
1 -1974 95| 22,7| 57,0| 60,7 0,6 48,3 -
2 1974- 75 23,7 68,3 53,2 11,2y o0 7,3| 36,0 60,0f 49,55| 895|512 0,0 449,9
3 1975- 76 2,3 31,8| 16,7 7,9 -
4 1976- 77 -
5 1977- 78 19,0 28,8| 80,4| 81,0| 76,3| 20,5| 9,2 15,0 -
6 1978- 79 63, 42,1 16,0 69,5(105,3| 30,9| 21,4| 55,3| 116,3| 32,2| 16,7| 96,8 666,1
7 1979- 80 8,77 68,1 3049 310| 11,8 7,9 38,3| 48,7 24,5| 0,0 0,0 -
8 1980- 81 0,0 93,6f 109| 26,9| 25,5| 20,6 57,4| 67,0 31,5| 253 18,2| 38,9 415,8
9 1981- 82 8,8 79,0 54,7| 33,7| 17,04 8,0| 24,0 38,0 27,0 350 20,0 18,7 363,9
10 1982- 83 449 57,0| 104,0) 18,0 15,1 64,5 97,0 82,6 13,3 -
11 1983- 84 67, 34,1 30,4 22,0| 58,0| 98,7| 34,0| 84,0 2,3| 18,0 0,0 42,0 490,5
12 1984- 85 5,0 4,0 33,0 20| 30,0f 40| 24,0 75,6| 38,0 16,0 0,0 8,0 239,6
13 1985- 86 3,0 0,0 40,0 40| 8,0| 15,0 3,0 5,0 19,0 3,0] 30,0 3,0 133,0
14 1986- 87 8,00 12,0 12,0 8,7| 10,6 51,0 48,0 33,0 80,0 9,0] 17,0 0,0 289,3
15 1987- 88 75, 54,0 73,0 30,0f 0,0 13,0 42,0| 41,0f 34,0| 122,0f50,0f 10,0 544,0
16 1988- 89 38,0 50| 54,0 40| 0,0| 18,0y 27,0f 69,0 11,8 7,9 131,C| 48,0 413,7
17 1989- 90 25,00 15,2 159 9,0 0,0 12,0f 13,3| 49,8 33,2 0,0 12,0 44,0 229,4
18 1990- 91 13, 28,04 52,0f 146,0f 70,0{109,0f 18,0 7i,5f 77,0, 40,0 37,7 32,3 694,5
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19 1991- 92 86,3 18,7| 63,1 14,0 8,0| 15,6| 785| 32,6| 47,3|24,9 6,8 -
20 1992- 93 14,3 555| 39,0| 946| 43,2 00| 16,0 254| 67,2 0,0 2,3 52| 3629
21 1993- 94 153 30,3| 39,2| 36,2| 91,5| 39,6/ 00| 70,6| 11,0| 16,0 68,3| 24,7| 4427
22 1994-95 6,00 19,9| 30,5 350 6,3| 19,4 17,0| 29,3| 57,0 22,0|86,0| 59,6/ 388,0
23 1995- 96 32,3 00| 272 77,1| 14,3| 27,6| 64,8| 48,0| 46,5 40| 28,0] 44,3 4141
24 1996- 97 45,0 24,7| 29,00 50,3| 22,0 0,0 0,0| 25,0 6,0| 35,0 13,0 22,0 272,0
25 1997- 98 40 357 353 75| 10,0| 22,0f 15,0| 16,0| 167,0f 25,0| 11,0| 102,0f 450,5
26 1998- 99 27,4 35,5 6,0 17,0 -
27 | 1999- 2000 24 00| 21,0 18,3| 69,0/ 305| 205| 7,0 6,0 -
28 2000- 01 25,0 61,3 12,4 33,2| 29,3| 20,0 16,0f 19,0| 456| 310| 70| 41,0 3408
29 2001- 02 8,0 4,0| 14,0| 142,0f 17,0| 13,0 46,0 71,0| 555 50| 14,0 28,0{ 4175
30 2002- 03 548 75,9| 45,9| 141,0 48,0 14,0 27,8 -
31 2003- 04 22,54 855| 57,0{ 80,0 32,2| 42,0|35,0| 31,0 -
32 2004- 05 -
Statistics and charts
Number of
measurement 27 27 27 28 23 24 24 27 27 27 28 28 2(
S

Highest value 86,3| 93,6 304,9| 146,0| 105,3| 109,0| 80,4 84,0| 167,0| 122,0{131,( | 102,0 694,5
Lowest value 0,0 0,0 6,0 2,0 0,0 0,0 0,0 5,0 2,3 0,0| 0,0 0,0 133,0
Mean value 26,92 38,49| 47,01| 41,22 25,60| 24,78|26,9% | 48,37 | 48,79| 31,4228,1( | 29,17| 400,91
Years 26,42 Annual Precipitation from mean monthly of all years| 416,82
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 6: Tropaiouchos

Station Tropaiouchos Longtitude: 283.109,744

County: Florina Latitude: 4.512.037,984

Period: 1974-2004 Altitude (meters): 695,00

Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec| Jan| Feb MarcllLApriI May June | July | Aug Annual

Year sum

1 -1974 30,4 144,53 50,5| 50,0| 615 3949 00| 26,5 -
2 1974- 75 19§ 70,04 84,0 72,0| 18,0|f 13,0 53,5 75,0 685 65,9 61,5 12,0 612,5
3 1975- 76 13,4 80,5| 49,0f 26,0 15,0 57, 21,5 75,0| 116,0 58,( 48,5 37,5 597,8
4 1976- 77 6,9 60,0 820| 41,5| 39,0 30,0 31,0 32,0| 45,0 37,0 145 56,0 4745
5 1977-78 55,5 8,0| 550| 150| 60,5| 27,4 51,5| 83,0|] 28,0 6, 0,0 9,6 399,8
6 1978- 79 1144 16,5 82,0 95,5| 80,5| 38,0 16,0f 87,0| 106,0 0,4 18,5| 67,0 721,5
7 1979- 80 62,0 69,5 219,0| 58,0{124,0 8,00 75,0| 655 98,5 40,4 2,5 8,0 830,0
8 1980- 81 13,0 226,04 58,1 101,5| 27,0 17,4 63,0] 57,0 53,0 8,9 53,0 30,0 707,7
9 1981- 82 14,0 148,04 50,0 102,0f 12,0 19,0 63,0| 136,5| 64,3 9,4 16,0| 93,0 726,8
10 1982- 83 1044 71,0| 103,0f 79,0f 7,0| 64,0 62,0 24,0 30,6 106,068,0| 12,0 730,6
11 1983- 84 68,3 20,9| 74,3 50,0| 58,5| 69,0 58,0 96,5 9,0 46, 5,0 -
12 1984- 85 16,5 25| 445 15,0| 81,5| 25,0 48,0f 76,0 79,0 14,4 8,0 0,0 410,6
13 1985- 86 10, 31,1 179,5| 16,3| 53,0 86,0 33,0 8,0| 134,0 31,4 355| 11,0 629,0
14 1986- 87 24,0 58,0f 60,0 22,0 33,0/ 43,8 107,0f 55,5| 57,3 9,9 34,0 4,0 508,1
15 1987- 88 1,5 70,5| 126,0f 25,5| 21,0f 31,0 64,0] 36,5 6,5 19,4 3,0 4,0 409,0
16 1988- 89 21,5 19,5 135,0f 355| 0,0 50,0 52,0 21,0 71,0 35,9 37,1 11 479,2
17 1989- 90 9,0 98,0 34,2 459| 0,0 7,3 6,0 379| 433 24 65| 41,0 331,1
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18 1990- 91 22, 14,0 44,5 116,0| 14,0| 103, 46,0| 149,0] 89,5 33, 67,5| 44,0 7425
19 1991- 92 56, 37,0| 106,1| 21,5 6,0 3,00 14,0y 179,5| 62,5| 109, 49,0 0,0 644,1
20 1992- 93 0,0 785| 47,0 97,0| 95,0 55,0 50,0 22,0| 52,0 30, 0,0 6,0 532,5
21 1993- 94 12,4 86,0f 83,0f 46,0| 115 73,0 27,5 78,0 12,0 6,9 32,5 41,5 613,5
22 1994-95 50 62,5 33,5 74,0| 60,0 40, 44,0 555| 101,5 6,4 92,0 60,5 634,5
23 1995- 96 58,0 0,0 31,5| 1485| 55,0f 88,5 45,0 52,5| 52,0 10,4 21,5| 65,0 628,0
24 1996- 97 86,0 44,5 59,0 86,0| 26,0 0,00 64,0f 52,6 65,0 25,9 18,0 41,0 567,6
25 1997- 98 3,0 126,3] 57,0 75,0| 48,0 56,5 30,0 33,0 132,0 10,4 16,5| 49,0 636,8
26 1998- 99 90,4 51,8 139,0f 59,5 -
27 | 1999- 2000 28,0 150 31, 11,0 44,6| 20,4 0,4 24 1,3 -
28 2000- 01 2,6 56,4 55| 33,1 4,6| 18,8 13,1| 22,7| 53,8 13,4 10,2 11,0 245,7
29 2001- 02 2,2l 86,3| 38,0| 149,0| 14,0 27, 1475 76,0| 77,4 4,4 855 19,5 726,7
30 2002- 03 153,4 104,9 66,4 85,4 6,6| 23,6 -
31 2003- 04 23,0 163,0f 48,0 454| 25,0] 52,8 36,2| 103,2| 114,2| 199,( 34,2| 12,4 856,4
32 2004- 05 33,0 80,6| 102,2| 13,4 -
Statistics and charts
me;\'S‘;TebrE;r?:S 30 30 29| 30| 29| 20 20| 29 30 3¢ 30 2 26
Highest value| 153,4| 226,0| 219,0| 149,0[124,( |[144,f| 147,5] 179,5| 134,0| 199,0|{ 92,0 93,0 856,4
Lowest value 0,0 00| 55| 13,4 00| 0,0 6,0 8,0 65| 00| 00| 00| 2457
Mean value| 36,69| 68,06| 76,89| 59,77[39,2¢ |44,1z | 47,70| 65,00| 65,67| 35,42| 28,25| 27,16 592,17
Years 29,50 Annual Precipitation from mean monthly of all years| 593,98
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 7: Vevi

Station Vevi Longtitude: 297.286,337
County: Florina Latitude: 4.515.340,334
Period: 1974-2004 Altitude (meters): 734,70

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec| Jan| Feb MarcllL April | May | June | July | Aug Annual
Year sum
1 -1974 63,2 93,2 96,5| 51,0f 00| 26,1 -
2 1974- 75 27,4 50,9| 99,5 46| 10,2| 31,4| 49,1 60,0| 67,0| 117,6| 88,7| 35,2 642,0
3 1975- 76 0,00 788| 63,2 304| 28,2| 44,7| 37,3| 87,7| 1154| 58,9|295| 61,0 6351
4 1976- 77 10,4 92,3| 116,3| 38,7| 43,8| 40,8| 40,8| 189| 53,7| 34,9| 45| 59,0 553,8
5 1977-78 71,0 7,9 74,7| 15,0| 61,0| 57,1 54,3] 67,0 91,0 9,8| 0,0 11 509,9
6 1978- 79 118,4 55,7| 43,3| 57,2|102,3| 37,6 29,2| 56,9| 112,5| 13,7| 11,2 73,0 711,1
7 1979- 80 30,3 67,2 275,6| 68,0| 81,2 95| 43,3| 53,6| 92,2 510|145 70| 7934
8 1980- 81 10,4 115,2| 50,3| 99,0| 61,0| 16,0| 450| 77,6 251| 21,0|135| 47,5 5820
9 1981- 82 11,14 143,2| 46,8| 99,9| 18,4| 25,0/ 36,0| 100,0f 43,2| 31,1|235| 97,1| 675,33
10 1982- 83 79,4 70,3| 97,8| 42,7| 23,5| 25,0 17,5| 20,0 44,0| 90,4| 86,4| 12,0| 609,0
11 1983- 84 72,54 23,7 54,8| 41,5| 33,0| 52,5| 30,3| 750 16,7 284| 75| 63,2 4991
12 1984- 85 30,4 63| 52,3 78| 984| 0,0| 604 36,2 77,0 16,6] 0,0 0,0| 385,8
13 1985- 86 45 16,2| 165,8 9,8| 28,0| 91,7| 50,0 45| 67,3| 26,1|27,2| 345| 5256
14 1986- 87 15,5 48,0 457 17,5| 65,0| 39,5| 99,9| 42,2| 46,8 12,3| 3,5| 16,5 452.4
15 1987- 88 o0 7v7,3| 786| 184| 17,7| 17,0| 27,2 36,0 0,0| 43,8]18,0|] 21,0 3550
16 1988- 89 334 36,9 752| 154| 154| 30,5| 154 28,0| 66,8 158|405| 12,6| 3859
17 1989- 90 10, 49,5 189| 16,5| 08| 13,8] 9,0] 34,2| 40,3 0,0] 26,5| 44,0 263,55
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18 1990- 91 149 25,3| 62,7| 85,6| 65,0(104,5| 39,5 87,3| 551 255 253| 36,6 627,3
19 1991- 92 50, 13,2 864 5,2 10,0 12,2f 99,3| 30,9| 29,5|98,0| 10,2 -
20 1992- 93 0,00 57,1 32,6 87,7| 434| 7,2| 17,0 70,6 23,5| 1,9 5,2 -
21 1993- 94 10,2 80,6 951| 51,1| 85,8| 31,2 22,6| 73,0 89| 16,0)139,0| 44,5 558,0
22 1994-95 11,3 52,7 39,5| 95,0| 43,0| 25,0 54,0f 51,5 86,0 8,5(91,0f 89,0 646,3
23 1995- 96 69,0 0,0 39,5| 109,5| 37,0| 50,0 61,5| 18,4 22,1 6,1 15,1 149 443,1
24 1996- 97 79,4 37,4 19,3| 56,8| 22,2| 85| 17,8| 18,2 8,5 51| 6,9 1,8 282,2
25 1997- 98 3,00 34,2 50,0 72| 3,0 26 1,4 26| 11,8 1,3 11,0 4.4 132,5
26 1998- 99 20,6 3,7 4,1 3,8 -
27 | 1999- 2000 27,0 0,0f 24,0| 22,5| 59,0 26,5 224| 5,9 8,0 -
28 2000- 01 19, 62,1 18,9 36,0f 29,0| 21,0 17,8| 23,0f 41,7 23,0{ 6,0 43,0 340,5
29 2001- 02 8,0 6,0 16,0| 170,0f O0,0f 24,0| 22,5| 59,0 28,0| 22,7 6,0| 450 407,2
30 2002- 03 17, 29,0 44,0 72,0 6,0 43,0 -
31 2003- 04 32,71 130,1| 43,0 65,0 -
32 2004- 05 105,7‘) -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 29 29 29 | 31| 26| 27) 28] 27| 28 28 29 2 24
Highest value| 118,5| 143,2| 275,6| 170,0[102,7 [104,5| 99,9| 100,0| 115,4| 117,6| 98,0| 97,1| 7934
Lowest value 0,0 00| 41| 38| 00| 00| 14| 26| 00| 00| 00| 00| 1325
Mean value| 29,69| 50,72| 65,86 50,30[39,0¢ [31,11| 35,60| 51,20| 51,63| 28,79[24,3¢ | 32,98| 500,67
Years| 28,33 Annual Precipitation from mean monthly of all years| 491,33
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 8: Monospita

Station Monospita
County: Imathia
Period: 1974-2004

Longtitude: 346.179,189
Latitude: 4.497.504,857
Altitude (meters): 47,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec | Jan| Feb MarcllL April | May | June | July | Aug Annual
Year sum
1 -1974 -
2 1974- 75 -
3 1975- 76 -
4 1976- 77 -
5 1977-78 58,2 51,5| 38,1| 156,0| 47,0 25| 1,3| 24,0 -
6 1978- 79 90, 132,0f 11,0 86,0| 32,5| 40,0 21,0f 70,5| 50,0 52| 36,9 405| 6156
7 1979- 80 37,0 130,0| 266,0)f 92,0| 49,0| 16,0 66,0f 45,0| 119,0f 17,0| 36,0 8,0| 8810
8 1980- 81 46,0 124,0f 42,0 74,0| 84,0| 56,0 46,5| 39,0 33,0| 15,0 21,0 40,0 620,55
9 1981- 82 6,0 88,0 58,0 58,0 9,0| 31,0/ 84,5| 149,0f 67,0 6,0] 14,0| 89,0 6595
10 1982- 83 52, 155,0| 107,0{ 77,0 9,0| 10,0| 43,5 22,0| 68,0| 134,0| 64,0]f 17,0| 758,55
11 1983- 84 40,0 12,04 47,0| 203,0{ 42,0f 79,0 58,0| 157,0f 11,0| 19,0 9,0| 31,0f 708,0
12 1984- 85 24,0 12,0f 61,0{ 54,0| 54,0| 10,0| 69,0 34,0 51,0] 24,0 -
13 1985- 86 49,4 233,0{ 39,6| 37,0/102,7| 60,8 8,4| 1015 48,8| 8,9 6,4 -
14 1986- 87 18,4 73,3| 17,8| 28,8| 70,4|144,2] 152,1] 75,7| 38,3 40| 2,3| 215| 646,6
15 1987- 88 0,0 614| 754| 20,6 -
16 1988- 89 1,3 6,6 36,0 21,5| 44,6| 343|345 1,1 -
17 1989- 90 0,00 556| 158| 418 15| 85| 0,0 50,0| 409| 17,9|135| 73,8 319,33
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18 1990- 91 23,6 19,1 42,0 91,0] 354 53,3| 118,4| 65,2| 38,1|82,1| 50,3 -
19 1991- 92 44,1 229| 57,6 49| 23,2 6,8| 10,7| 176,4| 52,6 72,7| 29,9 0,0 501,8
20 1992- 93 1,0 818 32,6| 47,4 36,2| 6,4| 41,3 153| 56,5 16,5| 14,0 7,1 356,1
21| 1993-94 7,7 49,0| 128,0| 27,0|134,5|1415| 145 615| 395 0,0]305| 11,5| 645,22
22 1994-95 0,5 62,5 405| 585| 955| 20,5| 73,0 27,5 66,0| 450|815| 345| 6055
23 1995- 96 43,Q 5,5 17,0| 188,5|128,0| 70,5| 84,0 46,0| 425 25 50| 26,5 659,0
24 1996- 97 48,4 55,5| 26,0| 62,0 51,0| 30,5 495| 18,8| 27,5| 43,5|13,0f 24,0 449,8
25 1997- 98 8,9 880| 545| 112,5| 40,0| 58,0 9,5 9,0 101,5 9,0 6,0 25,6 522,1
26 1998- 99 38,0 33,0| 258,0f 90,0| 43,5 225| 20,5 21,8|16,5| 34,5 -
27 | 1999- 2000 17,4 44,0| 163,5| 49,5| 18,0| 44,0{ 235| 255| 335 48| 15| 16,0 4413
28 | 2000- 01 55 118,3| 29,5| 12,5| 51,5| 3555| 21,5| 925| 99,5| 14,0| 48,5| 14,0| 5428
29 2001- 02 7,9 10,5 6,5| 156,0| 20,0| 25,0 89,0 88,0| 21,5 10,0|60,0| 25,5 519,5
30 2002- 03 90,0 40,5| 14,5| 163,0| 81,0| 25,5 125 75| 650 22,0 -
31 2003- 04 69,1 20,5| 87,0|114,0| 7,0| 425| 89,5 57,5| 81,0| 14,0 31,5 -
32 2004- 05 224 86,0 51,1 418 -
Statistics and charts

me:‘;’:‘ﬁg;‘:{s 24 | 26 | 26| 26| 26| 24| 25| 26/ 28 24 24 2 18
Highest value| 90,0| 155,0| 266,0| 203,0| 134,5| 144,2| 152,1| 176,4| 119,0| 134,0{ 82,1| 89,0| 881,0
Lowestvalue| 00| 55| 65| 4,9 1,3/ 64| o00| 75| 11,0f 00| 1,3] 00| 3193
Mean value| 27,96| 64,56 72,15| 75,63| 50,76| 42,78| 48,01| 62,56| 54,62| 27,25|26,87 | 27,22| 580,67
Years | 25,25 Annual Precipitation from mean monthly of all years| 580,33
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 9: Koumaria

Station Koumaria Longtitude: 344.499,751]
County: Imathia Latitude: 4.484.582,86(
Period: 1974-2004 Altitude (meters): 700,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June |July | Aug Annual
Year sum
1 -1974 213,% 79,0| 94,0 98,0f 60,0y 00| 26,0 -
2 1974- 75 57,9 75,0 171,0f 58,0f 30,0| 140,0f 74,0| 76,0| 129,0| 169,0| 67,0 90,0| 1136,5
3 1975- 76 60,0 65,0 116,0f 86,0 44,0| 165,0f 79,0| 149,0| 244,0] 56,0112, 95,0| 1271,0
4 1976- 77 16,5 122,0| 113,0f 92,0 34,0 21,0 57,0 56,0 87,0f 69,0|58,5| 36,0 762,0
5 1977-78 67,00 43,0| 93,0 88,5| 123,5| 91,3| 91,3| 142,04 74,0 4,0( 34,0 17,0 868,6
6 1978- 79 291, 99,0f 12,0| 144,0| 164,0f 106,04 83,0| 127,0| 132,04 13,0| 65,0 55,0| 1291,0
7 1979- 80 49,9 229,0| 338,0| 189,0| 120,04 70,0 127,0| 100,0| 139,04 63,0| 30,0 56,0| 1510,0
8 1980- 81 106, 184,04 59,0 87,0] 193,0f 86,0| 105,0| 53,0 52,0| 33,0|49,5| 48,0| 10555
9 1981- 82 23,0 143,0f 74,0 95,0 16,0y 62,0 107,0| 168,0f 96,0| 50,0| 21,0| 162,0| 1017,0
10 1982- 83 47, 179,0| 153,0f 83,0 23,0f 47,04 70,0| 43,0 51,0| 220,0[128,( 19,0| 1063,0
11 1983- 84 63, 28,0| 78,0 199,0f 84,0 101,0f 92,0| 179,0f 25,0 40,0|11,0| 78,0 978,0
12 1984- 85 35 12,0 101,0f 75,0 140,0f 27,0 115,0f 90,0| 120,0f 45,0 -
13 1985- 86 0,00 72,0| 209,0f 44,0 74,0| 138,0f 84,0f 14,0| 133,0{ 56,0 58,0| 150 897,0
14 1986- 87 28,0 100,0| 115,0| 113,0f 140,0| 166,0| 179,0| 101,04 63,0f 20,0| 3,0 29,0] 1057,0
15 1987- 88 0,0/ 125,0| 131,0|f 52,0 -
16 1988- 89 10,0 61,0| 104,04 39,0 87,0 33,0| 750 8,0 -
17 1989- 90 62,0 100,0| 54,0 51,0 92,0 86,0| 46,0|43,0] 104,0 -
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18 1990- 91 36,00 38,0| 102,0f 220,0| 55,0 85,0 73,0 136, | 122,0 -
19 1991- 92 57,0 53,0 88,0 37,0 250| 16,0 36,0| 289,0f 77,0 158,0| 62,0 0,0 898,0
20 1992- 93 12, 158,0| 103,0f 87,0y 81,0f 66,0 101,0f 40,0| 1412,0f 17,0 1,0| 25,0 832,0
21 1993- 94 27,0 62,0 189,0{ 33,0 197,0| 240,0f 30,0 96,0| 130,0f 16,0| 81,0 55,0| 1156,0
22 1994-95 32,00 104,0{ 61,0 71,0| 126,04 21,0| 104,0f 62,0| 138,0f 50,0(166,(| 114,0| 1049,0
23 1995- 96 77,0 46,0 34,0| 260,0f 108,0| 173,0f 107,0f 84,0 83,0 72,0|54,0| 101,0| 1199,0
24 1996- 97 115, 69,0 80,0f 64,0 88,0 20,0 89,0| 82,0 580| 61,0| 34,0] 100,0f 860,0
25 1997- 98 17, 138,0f 61,0f 112,0f 60,0f 50,0| 42,0| 34,0 219,0f 55,0| 11,0| 46,0 845,0
26 1998- 99 64,0 53,0| 302,0{ 820 77,0 720 73,0| 37,0 42,0 390|500 37,0 928,0
27 | 1999-2000| 112, 67,0| 286,0f 80,0 31,0 38,0 43,0| 86,0 16,04 7,0| 57,0 -
28 2000- 01 11, 248,0f 37,0 46,0 58,0| 57,0f 350| 137,0f 84,0 39,0| 70,0] 54,0 876,0
29 2001- 02 14, 20,0 41,0 109,0 8,0 18,0| 169,0| 121,0f 81,0 7,0 [150,( 50,0 788,0
30 2002- 03 221, 90,0| 28,0 399,0| 179,0 27,00 38,0 -
31 2003- 04 19,0 203,0f 44,0 94,0| 143,0f 15,0f 35,0| 1350 78,0| 130,0 -
32 2004- 05 27,(”) 10,3 86| 14,8 74,0| 59,0| 750| 52,5 -
Statistics and charts

me;\'S‘;TebrE;r?:S 29 | 29 29| 20| 20| 28| 29/ 29| 29 2d 2 2 22
Highest value| 291,0| 248,0| 338,0| 399,0| 197,0| 240,0{ 179,0| 289,0| 244,0| 220,0| 166,0| 162,0| 1510,0
Lowest value| 00| 12,0 12,0| 330| 80| 10,3| 86| 14,0 250| 4,0| 00| 00| 7620
Mean value | 59,28|100,86(112,86(108,64| 84,78| 83,50| 82,31| 93,03|100,24| 58,48| 57,90| 58,26 1015,35
Years | 28,92 Annual Precipitation from mean monthly of all years| 1000,13
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Station 10: Rodochori

Station Rodochori Longtitude: 332.288,798
County: Imathia Latitude: 4.507.060,477
Period: 1974-2004 Altitude (meters): 545,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 167, 225,6| 121,4| 52,1| 46,9 4,0 2,3 -
2 1974- 75 80,4 44,6| 158,7| 69,0 14,0 475| 750| 550| 44,0 91,5 31,5| 100,0 811,2
3 1975- 76 40, 80,5| 79,3| 40,5 10,5| 202,0f 81,0 72,5| 160,0f 24,5| 950| 48,8 934,6
4 1976- 77 15,5 192,5| 86,5| 53,5| 17,5| 49,0 455| 435| 53,0 48,6| 27,0 185 650,6
5 1977-78 46,0 13,5| 43,8| 28,3| 99,0 657| 38,2| 257,5| 42,8 2,5 45| 20,2 662,0
6 1978- 79 55,2 36,0 11,0 130,0f 485| 275| 30,0 67,2 845 8,0| 16,7| 16,5 531,1
7 1979- 80 38,2 117,0| 444,0) 203,0f 77,0y 27,0 121,0f 71,0 187,5| 53,0 8,0 4,0| 1350,7
8 1980- 81 57,5 147,01 49,0 96,0 65,0 41,0| 47,5| 72,0| 52,0 6,0| 26,0| 46,0 705,0
9 1981- 82 37, 92,0| 62,0 89,0 16,5 50,0| 118,0| 1950 85,0 14,5| 30,0] 925 881,5
10 1982- 83 41,0 319,0| 129,0| 103,0 70| 205| 750 48,0 80,0| 110,1| 90,0| 35,0| 1057,6
11 1983- 84 42,0 18,0 76,0| 123,0f 50,0| 106,0f 52,5| 1950 22,0 13,0 0,0| 25,0 722,5
12 1984- 85 19,0 70| 74,0 31,5 82,0| 10,5| 113,0f 75,0 106,0f 54,0 0,0 0,0 572,0
13 1985- 86 0,00 76,0| 308,0f 46,0 53,0| 118,5] 65,0 20| 149,0f 31,0 16,04 11,0 875,5
14 1986- 87 19,0 109,0| 111,0f 29,0| 46,0| 161,1| 146,7| 97,0 64,0 13,0 9,4 0,0 805,2
15 1987- 88 0,0/ 123,0| 120,0| 26,0 -
16 1988- 89 1,0 19,0 49,0 29,0f 96,0 47,0y 74,0 11,0 -
17 1989- 90 60, 95,0| 30,0| 46,0 00| 14,1} 23,1 550 680| 12,0 13,0 84,0 500,2
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18] 1990- 91 13,0 41,0| 64,0| 1905| 65,0 78,0| 68,0]| 149,0] 78,0| 750| 58,0| 63,0 9425
19| 1991-92 57,0 38,0 80,0 20| 610| 30| 05| 2620 640| 755| 350[ 00| 6780
20 | 1992-93 8,0 110,0| 38,0f 99,0| 50,0| 51,5 50,0 200| 116,0f 7,0| 250| 4,0 5785
21| 1993-94 50 92,0| 89,0| 48,0| 141,0{ 260,0f 150| 76,0| 63,0 580| 22,0 12,0 8810
22 | 1994-95 1,00 130,0| 40,0| 67,0| 109,0f 250 89,0, 47,0f 70,0| 250| 57,0{ 28,0| 688,
23 | 1995- 96 56, 9,0| 18,0| 340,0| 111,0| 126,0| 160,0| 51,0{ 36,0 7,0| 63,0| 850| 1062,0
24 | 1996- 97 48,0 83,0 77,0 470| 96,0| 11,0 78,7| 31,0| 52,0| 53,0 80| 49,0] 6337
25 | 1997- 98 15, 76,0 162,0{ 121,0{ 51,0f 31,0] 205| 10,0| 1550 90| 4,0] 22,0| 6765
26 | 1998- 99 59,0 49,0 314,0| 77,0] 81,0| 49,0| 74,0 25,0[ 0,0 -
27 | 1999- 2000 0, 49,0| 334,0/ 67,0 46,0{ 51,0/ 36,0| 17,0 54,0{ 28,0 3,0| 27,0 7120
28 | 2000- 01 15,0 244,01 28,0 36,0 69,0f 23,0| 36,0| 169,0] 59,0 11,0| 46,0] 29,0| 765,
29 | 2001- 02 11, 30,0| 13,0| 143,0f 23,0{ 32,0| 123,0| 134,0f 71,0 350| 93,0| 59,0| 767,0
30| 2002-03 | 172, 76,0 33,0| 336,0| 142,0{ 67,0{ 26,0| 26,5| 101,0f 57,0{ 15,0| 135,0| 1186,5
31| 2003-04 38,0 118,0f 89,0, 850| 142,0f 80| 66,0f{ 117,0/ 58,0| 109,0f 00| 44,0| 874,
32 | 2004- 05 26,0 114,0] 87,0| 41,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 30 | 30| 30| 30| 20/ 30| 30| 20 29 29 30 3p 27
Highest value| 172,0| 319,0| 444,0| 340,0| 142,0| 260,0| 225,6| 262,0| 187,5| 110,1| 95,0| 135,0| 1350,7
Lowest value| 00| 70| 110 20| 00| 30f 05| 20| 220| 25| 00| 00| 5002
Mean value| 35,83| 90,97108,28| 93,78| 61,17| 64,75| 71,63| 88,47| 80,10| 38,80| 29,97| 35,73| 796,46
Years | 29,67 Annual Precipitation from mean monthly of all years| 799,46
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 11: Exaplatanos

Station Exaplatanos
County: Pella
Period: 1974-2004

Longtitude:

342.816,284

Latitude:

4.538.298,94¢

Altitude (meters):

635,60

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974
2 1974- 75
3 1975- 76
4 1976- 77
5 1977-78 40,0 45,0 30,5 105,5| 65,2 5,0 1,0| 14,0 -
6 1978- 79 50,5 73,0 50| 55,5 9,0 8,0| 185| 67,5| 106,0f 32,0f 16,0 935| 5345
7 1979- 80 21,0 99,0| 276,0| 64,0 650 13,0 42,0 305| 1605 21,5| 26,0 69,0 8875
8 1980- 81 35,5 107,0f 61,0| 116,0f 29,04 455| 45,0 25,0 14,0| 435| 11,0| 57,5 590,0
9 1981- 82 9,0 100,0| 83,0| 105,0f 12,0| 76,0 93,0| 114,0f 450| 16,0f 21,0| 1435 8175
10 1982- 83 15,5 149,0| 194,0{ 75,0 90| 10,5| 26,0 55,0| 97,0| 141,5| 450| 25,0| 8425
11 1983- 84 53,5 10,0| 72,0| 144,0f 58,0 144,0f 43,0| 44,0 50| 24,0| 100 97,6] 7051
12 1984- 85 38,24 85| 855| 56,0 63,0 11,0f 107,0f 33,5 117,5 11,0 0,0 19,0f 550,2
13 1985- 86 95 26,5| 295,0{ 13,5| 58,0 183,1| 79,5 3,0| 119,0f 65,0 12,0| 14,0 878,1
14 1986- 87 10, 65,0 39,0 85| 54,0| 169,0) 119,0f 36,0| 44,0f 93,0 0,0 6,0 6435
15 1987- 88 3,00 124,0{ 72,0 27,0| 24,0 0,0] 20,0f 39,0f 21,0 18,0] 34,0 0,0] 3820
16 1988- 89 6,00 35,0 0,0| 215 0,0 6,0| 20,0f 57,0{ 47,0f 61,0] 39,0 30| 2955
17 1989- 90 13, 64,0 39,0| 35,0 0,0 8,0 0,0 60,0 45,0 11,0 150| 42,0] 3320
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18 1990- 91 7,00 50,0 62,0| 154,0f 19,8 70,0f 43,0f 89,2 44,1 200| 46,0 30,0 635,1
19 1991- 92 0,00 31,0 59,0 0,0 17,0 0,0| 42,0| 109,0| 46,0| 174,0f 32,0 0,0 510,0
20 1992- 93 11,0 83,5 44,0 64,0 0,0 50| 48,0 3,0 71,0 12,0 0,0 7,0 348,5
21 1993- 94 39, 74,0 128,0f 54,0 117,5] 39,0 95| 51,0f 465 40| 435 0,0 606,0
22 1994-95 6,00 51,0 0,0 80,55| 39,5 0,0 59,5 28,0 62,0 0,0 79,0f 55,0 460,5
23 1995- 96 41,0 0,0| 47,0| 215,0| 147,5| 69,0] 90,0 27,0 0,0 11,0y 14,0 -
24 1996- 97 137,G 62,00 60,0f 14,0 19,0y 185 22,0f 36,0} 10,0 -
25 1997- 98 3,00 124,0) 71,0| 160,0f 25,0f 70,0| 10,0 127,0f 12,0 14,0 30,0 -
26 1998- 99 50,0 73,0 203,0{ 92,0f 70,0y 17,0 66,0 24,0| 22,0f 86,0 41,0| 21,0 765,0
27 | 1999- 2000 39,4 105,0| 214,0| 40,0 0,0| 41,0 250 27,0] 20,0 85| 14,0f 35,0 569,0
28 2000- 01 0,00 112,0| 45,0 21,0 -
29 2001- 02 32,% 25,0 123,5| 38,1 4,0 90,5| 235 -
30 2002- 03 164, 129,04 28,5| 362,5| 84,5 0,0 54,0f 381 4,0 90,5| 235 -
31 2003- 04 33,9 152,04 47,0 77,0| 33,0 8,5| 46,0| 66,0 34,0| 1850 13,5 7,0 702,5
32 2004- 05 43,9 101,0| 130,0| 48,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 26 | 25| 25| 25| 27| 26| 26| 25| 271 21 21 2 21
Highest value | 164,0| 152,0| 295,0| 362,5| 147,5| 183,1| 119,0| 123,5| 160,5| 185,0f 90,5| 143,5 887,5
Lowest value 0,0 0,0 0,0 0,0 0,0 0,0 0,0 3,0 5,0 0,0 0,0 0,0 295,5
Mean value | 32,28 77,86 92,00 83,56 41,13| 44,94| 43,86| 52,65| 56,94| 41,31| 28,50 32,31| 602,75
Years | 26,08 Annual Precipitation from mean monthly of all years| 627,34
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 12: Theodoraki

Station Theodoraki Longtitude: 348.348,671
County: Pella Latitude: 4.534.480,631
Period: 1974-2004 Altitude (meters): 424,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 89,0 86,0f 70,0 39,0f 21,0, 20,0 -
2 1974- 75 34,4 508| 76,0 64,0 260 520| 78,2 31,0 680| 130,6| 21,0| 73,0 705,2
3 1975- 76 21,0 87,0 68,0 31,5 33,0 140,0f 73,0 54,0| 120,0f 77,0 68,0 65,0 837,5
4 1976- 77 7,00 109,0| 145,04 24,0| 46,0 32,0f 44,0 26,0 64,0 78,0| 42,0| 36,0 653,0
5 1977-78 69,0 54,0 68,0 40,0 750| 84,0 54,0| 130,0f 88,0| 40,0 40| 28,0 734,0
6 1978- 79 91,0 123,0f 22,0| 112,0f 91,0 58,0 28,0| 130,0f 83,0 46,0 26,0| 122,0f 932,0
7 1979- 80 20,0 154,0| 332,0f 60,0f 130,0f 42,0| 113,0| 56,0| 186,0f 37,0 29,0| 31,0 1190,0
8 1980- 81 42, 179,04 82,0 86,0 540 77,0f 86,0 51,0f 42,0| 33,0 27,0 74,0 833,0
9 1981- 82 11,0 105,0{ 88,0 128,0f 20,0 78,0 123,0| 164,0f 53,0 0,0| 36,0 127,0f 933,0
10 1982- 83 27,0 163,0| 103,0| 107,0f 15,0 34,0 65,0 20,0| 124,0f 200,5| 51,5| 40,5 950,5
11 1983- 84 61,5 580| 67,0| 144,0f 61,0| 164,0| 1135 79,0 12,0 38,5| 18,0 1145 931,0
12 1984- 85 25,0 0,0| 25,0| 55,0 57,0 41,0| 167,0f 45,0| 107,0f 12,0 3,5 6,0 543,5
13 1985- 86 11, 25,0 279,0f 17,0| 65,0| 2550 122,04 10,0| 104,0f 90,0 51,0 41,0| 1070,0
14 1986- 87 31, 78,0 420 37,0 115,0f 129,0f 161,0f 38,0 70,0 92,0 0,0 7,0 800,0
15 1987- 88 24,0 131,0|f 84,0 57,0f 34,0 54,0 39,0 550| 21,0f 46,0 720 7,0 624,0
16 1988- 89 12,0 49,0 106,0| 66,0 40| 13,04 32,0f 72,0 82,0 98,0| 94,0 12,0 640,0
17 1989- 90 54, 71,0 56,0| 64,0 0,0 10,0 13,0| 109,0f 68,0| 20,0 29,0] 62,0 556,0
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18] 1990- 91 8,0 69,0] 72,0| 174,0| 46,0| 128,0{ 104,0| 131,0f 55,0 20,0| 49,0{ 51,0f 907,0
19| 1991-92 82,0 450 69,0, 30| 190 80| 450| 138,0| 70,0| 168,0] 42,0{f 00| 689,
20 | 1992-93 50 99,0| 49,0| 53,0| 400 72,0 93,0 150| 111,0{ 16,0/ 00| 56| 5586
21| 1993-94 10,2 71,0| 180,8| 23,6 88,7| 150,1| 13,0| 76,5| 48,7 3,6| 600| 193| 7455
22 | 1994-95 23 77,0| 288| 94,3| 112,8{ 11,0, 78,0| 33,2| 63,7| 69,5 740| 36,4| 6810
23 | 1995- 96 54,4 2,0| 455| 206,6| 172,4| 93,5| 133,1| 453| 419| 165| 23,7| 856| 9209
24 | 1996- 97 108, 70,4| 66,0 19,6| 24,7| 26,6| 33,2| 44,3| 44,0 -
25 | 1997- 98 6,3 112,3| 132,0| 82,8| 41,0{ 70,7| 11,0/ 16,0 114,8| 41,9| 12,0 46,0| 686,8
26 | 1998- 99 66,4 58,5| 232,1| 128,7| 59,5| 26,0 86,0] 32,0{ 30,0| 100,0f 20,0| 60,0 899,6
27 | 1999-2000| 85,4 95,0| 190,0| 153,0f 150 85,0 36,0f 63,0| 940| 48,0 250| 54,0| 9430
28 | 2000- 01 50 154,0) 56,0| 58,0| 127,0f 29,0 -
29 | 2001- 02 41,0 24,0| 112,0) 112,21} 89,0f 7,0| 91,0 34,0 -
30| 2002-03 | 242, 151,0] 92,0| 424,0 -
31| 2003-04 45,0 368,0{ 171,0| 331,0| 137,0| 33,0| 75,0| 224,0| 259,0| 256,0 -
32 2004- 05
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 20 | 28| 28| 28| 20| 200 20| 20| 29 2 28 2B 28
Highest value| 242,0| 368,0| 332,0| 424,0| 172,4| 255,0| 167,0| 224,0| 259,0| 256,0|{ 94,0| 127,0| 1190,0
Lowestvalue| 23| 00| 220, 30| 00| 80| 11,0f 100| 120| 0,0 00| 00| 5435
Mean value| 43,50| 97,81|105,76{100,88| 61,92| 71,01| 76,08| 71,27| 81,58| 64,04| 36,93| 46,50 798,56
Years | 28,58 Annual Precipitation from mean monthly of all years| 857,27
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 13: Promachonas

Station Promachonas Longtitude: 329.206,902
County: Pella Latitude: 4.433.086,364
Period: 1974-2004 Altitude (meters): 250,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 139,0 108,0f 46,0| 51,2 9,3| 155 -
2 1974- 75 91,9 786| 73,0 37,2 225| 29,0| 107,3| 450| 73,55| 109,7| 46,5 1,5 715,7
3 1975- 76 18,5 143,0{ 92,0f 350| 22,5| 1355| 76,0 66,5| 1855| 145,0| 57,0 27,5| 1004,0
4 1976- 77 6,9 209,5| 206,5| 31,5| 55,0 355| 515 55,0 805 785| 350| 12,5 857,5
5 1977-78 53,0 113,0| 64,4 23,0 635| 335| 37,5| 224,0) 84,0 70| 20,5 22,5 745,9
6 1978- 79 75,0 74,0 21,0 66,0 635| 375| 26,0] 655| 715 9,0 20| 515 562,5
7 1979- 80 52,0 85,5 322,5| 94,5 655| 16,0 74,0| 57,5| 225,0| 23,0 12,5| 84,0] 1112,0
8 1980- 81 60,0 222,5| 66,0| 117,5f 47,0y 315| 60,0 70,5| 29,0 145 8,0| 39,0 765,5
9 1981- 82 9,00 164,0| 111,0f 90,5 9,0| 51,0f 130,5| 176,04 97,0| 34,5| 32,0 143,5| 1048,0
10 1982- 83 35,5 208,5| 225,5| 153,0 50| 25,0| 49,0 74,5| 110,5| 175,5| 65,0 60,0| 1187,0
11 1983- 84 70,5 37,0f 89,0| 170,5| 61,5| 193,0f 85,0| 85,5 8,5| 30,0 10,0| 1355| 976,0
12 1984- 85 24,0 45| 1285 67,5 86,3] 30,5| 132,0f 65,0f 119,5| 59,0 0,0| 255 742,3
13 1985- 86 7,9 32,5| 369,0f 21,04 72,0| 243,0f 154,5| 10,0| 158,0f 54,0} 22,0 25,0| 1168,9
14 1986- 87 16, 72,0 51,0 28,0| 107,0{ 225,0| 168,0| 102,0f 69,0 17,0 0,0| 14,0 869,0
15 1987- 88 13,0 94,0 158,0f 24,0| 31,0f 61,0f 33,0| 81,0 18,0 50,0| 39,0 0,0 602,0
16 1988- 89 35,0 114,04 93,0| 44,0 0,0 21,0 49,0| v8,0| 66,0f 78,0] 89,0 2,0 669,0
17 1989- 90 36, 81,0 61,0f 33,0 1,0 35,0 50| 112,04 90,0 9,0| 11,0y 56,0 530,0
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18] 1990- 91 3,0 94,0| 63,0| 252,0{ 19,0| 126,0| 146,0| 163,0f 71,0 38,0 57,0 40,0| 1072,0
19| 1991-92 96,0 555| 1695 45| 32,0 35| 385| 189,0f 750| 950| 750| 10| 8345
20 | 1992-93 50 154,0) 52,0| 103,5| 40,0| 31,0{ 61,5 11,5| 855| 14,0 60| 25| 5665
21| 1993-94 23,0 76,0| 142,0{ 60,0| 1355| 124,0f 13,0 86,0{ 14,0 250| 30,0| 11,0 7395
22 | 1994-95 9,0 44,0| 21,0 107,0{ 74,0 90| 97,0| 740| 90,0 17,0] 51,0] 52,0| 6450
23 | 1995- 96 99, 1,0| 78,0| 298,0| 184,0, 86,0| 158,0{ 72,0{ 350| 00| 33,0| 31,0|{ 10750
24 | 1996- 97 185, 77,0 110,0| 46,0 31,0| 36,0 34,0f 11,0 73,0 -
25 | 1997- 98 34,0 154,0( 115,0| 182,0f 96,0| 84,0 150| 39,0 90,0| 580| 20| 33,0f 9020
26 | 1998- 99 122, 69,0| 250,0| 128,0| 84,0| 44,0| 142,0| 46,0| 49,0| 58,0| 19,0 12,0 1023,0
27 | 1999-2000| 32,4 143,0| 226,0) 350| 17,0 78,0{ 40,0, 250| 53,0| 10,0/ 70| 150| 6810
28 | 2000- 01 50 142,0 83,0 27,0 91,0 10,0 -
29 | 2001- 02 57,0 172,0| 176,0f 70,0| 17,0 86,0 32,0 -
30 | 2002-03 | 169, 256,0f 29,0| 384,0| 139,0|{ 50,0|{ 11,0 74,0| 200,0f 93,0 13,0 63,0| 1481,0
31| 2003-04 40,0 205,0{ 34,0| 110,0|f 82,0| 15,0| 76,0| 104,0f 74,0| 208,0 19,0 -
32 2004- 05
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 29 | 28 | 28| 28| =20/ 30| 30| 30 30 30 2 3p 26
Highest value| 185,0| 256,0| 369,0| 384,0| 184,0| 243,0{ 172,0| 224,0| 225,0| 208,0|{ 89,0| 143,5| 1481,0
Lowest value| 3,0| 10| 210, 45| 00| 35| 50| 100| 85| 00| 00| 00| 5300
Mean value| 49,17|111,68|121,21| 97,40 61,48| 67,68| 79,78| 85,55| 82,47| 53,73| 29,27| 36,67| 868,26
Years | 29,25 Annual Precipitation from mean monthly of all years| 876,08
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 14: Kariotissa

Station Kariotissa Longtitude: 356.483,832
County: Pella Latitude: 4.514.111,447%
Period: 1974-2004 Altitude (meters): 9,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 73, 82,0f 59,0 41,0 41,0 21,0 6,0 0,0 -
2 1974- 75 18,0 45,0 43,0 90,0| 19,0 24,0 52,0f 11,0y 33,0 60,0f 21,0 45,0 461,0
3 1975- 76 9,00 18,0y 35,0| 15,0f 13,0 97,0f 33,0f 31,0| 125,0f 24,0f 40,0| 63,0 503,0
4 1976- 77 3,00 83,0 84,0 8,0| 14,0 30,0 28,0 22,0| 46,0 48,0f 13,0 18,0 397,0
5 1977-78 31,0 9,0| 48,0 27,0 36,0] 36,0f 24,0 127,0]f 54,0 7,0 0,0| 14,0 413,0
6 1978- 79 79,0 99,0 9,0 66,0 350| 380 21,0f 53,0] 68,0 4,0 0,0| 41,0 513,0
7 1979- 80 9,00 97,0| 156,0f 68,0 64,0 18,0f 54,0| 30,0 92,0 12,0 27,0 0,0 627,0
8 1980- 81 31, 159,04 38,0| 117,0{ 67,0f 42,0 59,0 250 39,0f 380| 11,0| 47,0 673,0
9 1981- 82 0,00 82,0 72,0| 64,0 0,0y 71,0| 81,0 120,0f 36,0 23,0 0,0| 63,0 612,0
10 1982- 83 32, 144,0| 148,0| 66,0 9,0 13,0 47,0 14,0f 64,0| 94,0 51,0| 150 697,0
11 1983- 84 25, 15,0y 71,0 166,0f 40,0f 66,0f 51,0 62,0 12,0 19,0 0,0| 27,0 554,0
12 1984- 85 18, 11,0y 53,0 54,0| 39,0f 14,0 58,0 20,0 26,0 24,0 0,0 0,0 317,0
13 1985- 86 3,00 30,0| 191,0f 13,0f 25,0| 208,0| 49,0 70| 71,0 63,0 0,0| 30,0 690,0
14 1986- 87 14, 50,0y 33,0f 16,04 70,0| 116,0| 163,0f 53,0| 60,0| 45,0 0,0 50 625,0
15 1987- 88 0,00 136,0f 87,0 26,0 24,0 31,0f 38,0f 17,0y 17,0 56,0 0,0| 27,0 459,0
16 1988- 89 33, 20,0 89,0 55,0 0,0 0,0| 40,0 39,0 36,0 19,0 50 0,0 336,0
17 1989- 90 28, 51,0| 25,0] 55,0 0,0 0,0 16,0 29,0| 45,0 0,0| 36,0 42,0 327,0
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18] 1990- 91 12, 30,0| 55,0| 143,0{ 22,0f 59,0| 550| 56,0] 280| 30,0| 300| 56,0 576,0
19| 1991-92 42,0 21,0f 18,0| 70| 180| 00| 250| 97,0| 600| 580| 60| 00| 3520
20 | 1992-93 00 62,0| 36,0 32,0| 250 11,0, 450| 20| 73,0{ 00| 00| 00| 2860
21| 1993-94 0,0 350| 139,0f 29,0| 102,0f 67,0, 80| 54,0 29,0f 00| 470| 0,0 5100
22 | 1994-95 0,00 72,0| 42,0| 79,0/ 86,0] 22,0| 550| 16,0{ 90,0 10,0| 14,0| 40,0| 526,0
23 | 1995- 96 41, 00| 32,0| 182,0| 164,0f 82,0| 67,0/ 27,0 400| 0,0 00| 19,0/ 654,
24 | 1996- 97 59,0 34,0 36,0 440| 00| 00| 00| 00 -
25 | 1997- 98 0,0 116,0| 35,0 159,0|{ 43,0{ 57,0/ 12,0| 250| 97,0f 00| 00| 14,0| 558,
26 | 1998- 99 36,0 49,0| 226,0, 68,0| 59,0| 37,0/ 74,0| 00| 51,0| 480| 17,0f 27,0] 692,0
27 | 1999-2000| 34,4 62,0| 112,0) 56,0 51,0{ 28,0[ 38,0| 440| 310 00| 00| 00| 456,
28 | 2000- 01 84,0 56,0| 48,0 18,0 -
29 | 2001- 02 22,0 31,0| 1150 79,0| 42,0 12,0| 1150| 0,0 -
30 | 2002-03 86,0 75,0| 31,0| 352,0| 124,0) 41,0f 0,0| 51,0{ 73,0] 740| 41,0| 16,0 964,0
31| 2003-04 49,0 146,0{ 49,0 57,0| 103,0f 00| 32,0/ 500| 62,0]| 162,0 19,0 -
32 | 2004- 05 14,0 51,0| 59,0| 44,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 28 | 20 | 20| 20| 30| 31| 30| 30 30 30 2 3p 26
Highest value| 86,0| 159,0| 226,0| 352,0| 164,0| 208,0| 163,0{ 127,0| 125,0| 162,0{ 1150| 63,0 964,0
Lowestvalue| 00| 00| 90| 70| 00| 00| 00| 00| 00| 00| 00| 00| 2860
Mean value| 23,11| 63,86| 71,45| 74,55| 46,87| 44,29| 47,83| 41,53| 51,37| 31,70| 16,55| 20,93| 529,92
Years | 29,58 Annual Precipitation from mean monthly of all years| 534,04
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 15: Kria Vrusi

Station Kria Vrusi Longtitude: 356.302,515

County: Pella Latitude: 4.504.740,156

Period: 1974-2004 Altitude (meters): 8,00

Table with the Precipitation data of meteorologstation

S/IN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974 31, 92,5| 46,5| 29,5 36,0 24,0 0,0y 11,0 -
2 1974- 75 20, 15,0 41,5 93,0f 20,0 19,0f 51,0 13,0f 285| 71,0 701 16,5 396,0
3 1975- 76 15, 17,0 29,0 85| 16,0 141,5| 34,0 38,5| 1145 75| 61,0 32,0 515,0
4 1976- 77 3,5 123,0f 79,5 70| 12,0 21,0f 33,5 23,0 47,0 86,0 29,7 26,0 491,2
5 1977- 78 31,5 1,5| 38,0 34,2 43,5 29,5| 45,0 113,5] 33,5| 28,0 0,0 46,0 4442
6 1978- 79 80,5 129,5 85| 76,55 31,0f 37,0 28,0| 57,0f 52,5 6,5 24,5| 75,0 606,5
7 1979- 80 2259 855| 161,5| 73,0 49,0y 17,0 355| 20,0 124,5] 10,0f 18,0 3,0 619,5
8 1980- 81 27,0 134,0f 41,0 80,0f 72,0 385| 455| 26,0 23,0| 26,0f 17,0f 35,0 565,0
9 1981- 82 7,00 74,0 45,0 29,0 50| 575| 63,5 144,0f 51,0 280 21,5 90,0 615,5
10 1982- 83 27,0 124,0| 144,0{ 75,0 2,0 45| 35,5 15| 82,0 92,0 42,0| 155 645,0
11 1983- 84 39,5 28,0| 40,0 215,0f 33,0y 59,0 525| 650 225| 18,5 50 325 610,5
12 1984- 85 17,0 38,00 22,0 545| 245 27,0 25,0 0,0 6,0 -
13 1985- 86 6,00 28,5| 192,04 18,0 -
14 1986- 87 74,0 129,5| 162,04 59,5| 49,5 6,0 0,0 7,5 -
15 1987- 88 15, 93,5| 86,5 34,55 30,0 30,5| 46,5 21,0 701 31,0 7,01 14,0 416,5
16 1988- 89 17, 20,5| 103,0f 103,0 0,0 3,5| 45,0 29,0 41,0f 20,5 46,0 2,0 430,5
17 1989- 90 31,0 44,0| 19,0| 425 0,0 70| 10,04 29,5 395| 10,5 45| 35,0 272,5
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18 1990- 91 159 23,2 57,0 99,5 30,0f 47,0 410| 735| 355| 46,0f 43,0 27,0 537,7
19 1991- 92 37,9 20,0| 383 3,2| 19,0 3,0 95| 146,0| 63,5 70,5 14,5 2,3 427,3
20 1992- 93 7,2 78,0| 385| 36,9| 14,0 85| 37,0 40| 69,0 23,0 2,0 3,0 321,1
21 1993- 94 6,00 32,0| 129,0f 27,0| 139,5| 157,5| 12,0| 64,0| 43,0 0,0 8,0 6,2 624,2
22 1994-95 0,00 57,0 49,5| 655 74,3| 22,0 595| 19,0 82,0 19,0 20,5| 250 493,3
23 1995- 96 37,5 10| 27,0| 184,0| 142,0f 68,0 70,5| 43,0 234 50| 10,0 50,0 661,4
24 1996- 97 62,% 36,0 47,0| 235| 18,0 19,0 20,0f 13,0 -
25 | 1997- 98 50 91,0\ 32,5| 172,0| 44,0| 54,0 17,0, 805| 855| 195 25| 545| 658,
26 1998- 99 32,0 34,0| 2315 78,0 70,0y 17,0 66,0f 24,0 22,0| 86,0 41,0f 21,0 7225
27 | 1999- 2000 39,4 105,0| 214,0| 40,0 0,0f 41,0 250 27,0f 20,0 85| 14,0 35,0 569,0
28 2000- 01 0,0 112,0f 45,0 21,0 -
29 2001- 02 25,0 23,0 96,0 84,0 125 6,0 73,5| 22,0 -
30 2002- 03 1143 62,0 37,0| 291,0| 114,0f 33,0f 11,0 30,0] 83,0 50,5 55| 26,5 858,0
31 2003- 04 28,5 145,0f 18,0 74,0 94,0 70| 27,0 59,5| 445| 113,0f 16,0| 56,0 682,5
32 2004- 05 33,5 56,0 63,0 405 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 28 | 27| 27| 27| 20 20| 29| 200 29 2 2 2b 24
Highest value| 114,5| 145,0| 231,5| 291,0| 142,0| 157,5| 162,0| 146,0| 124,5| 113,0{ 73,5 90,0 858,0
Lowest value| 0,0 1,0/ 85| 32| 00| 30| 95 1,5| 7,0 00| 00| 20| 2725
Mean value| 25,60| 64,23| 74,40| 74,88| 44,32| 42,29| 45,07| 47,33| 47,62| 32,98| 19,09| 27,19| 549,29
Years | 28,42 Annual Precipitation from mean monthly of all years| 545,00
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 16: Ktima Kastorias

Station Ktima Kastorias Longtitude: 268.286,411

County: Kastoria Latitude: 4.488.408,204

Period: 1974-2004 Altitude (meters): 690,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974
2 1974- 75
3 1975- 76
4 1976- 77
5 1977-78
6 1978- 79
7 1979- 80
8 1980- 81 18,6 36,7| 40,5 --- 36,9 14,0| 14,4 58,7 -
9 1981- 82 11,8 1255 34,9 94,8| 13,3 8,2| 54,0| 82,7| 34,3 29| 18,3| 99,2 579,9
10 1982- 83 69,0 129,3| 110,4| 91,7 43| 10,0f 25,7 15,5| 51,5 91,3| 50,0| 44,3 693,0
11 1983- 84 47,3 20,0| 33,0 88| 53,7 92,1 47,3| 56,7 11,0 17,0 15| 21,9 410,3
12 1984- 85 16,0 25,3 76,3| 32,0 - -~ 43,4 60,6| 10,0 4,8 0,4 -
13 1985- 86 6,00 25,8| 1959 27,9| 72,4| 130,5f 63,8 14,9 92,3] 78,0 419 1,0 750,4
14 1986- 87 9,4 289| 399 11,7| 50,4| 43,9| 64,8| 46,7 956| 17,9 6,1| 205 435,8
15 1987- 88 0,2 111,4| 84,4 354| 37,7 27,3| 23,6 36,2 43,6| 20,6 0,0 9,3 429,7
16 1988- 89 12,4 17,0| 104,9| 27,8 0,0 31,7 32,3| 11,2 493| 21,4 559 6,2 370,4
17 1989- 90 14,0 63,7 78,2| 49,2 00| 141 9,1| 46,3 71,9 6,4| 26,1 23,5 402,5
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18| 1990-91 14,71 26,7| 69,6| 1580 4,6 104,5| 39,5| 137,3| 74,7 94| 257| 31,7| 6964
19 1991- 92 26,9 30,1 77,0 6,7 4,7 6,2| 12,9 77,3| 40,1| 75,5 514 0,0 408,8
20 1992- 93 4,3 100,1| 46,1| 50,8| 27,2 39,0| 55,0 19,0| 41,6 22,2 14| 141 420,8
21| 1993-94 19,2 40,9| 154,5| 72,0| 107,6| 1359| 257| 77,4| 30,9| 7,9| 493| 21.4| 7427
22 1994-95 16,9 46,5 66,4 80,1 30,4| 43,1 49,4| 49,6| 101,0f 10,8 53,3| 61,6 609,1
23 1995- 96 83,7 0,0| 38,6| 146,5( 69,0 783| 654| 32,8 46,9| 19,9| 355| 511 667,7
24 1996- 97 59,8 54,7 76,0 62,1 19,8 11,7| 28,2| 43,0 6,8 8,1| 20,1| 66,6 456,9
25 | 1997-98 4,7 124,1| 50,7| 781| 17,1| 43,0| 196| 12,2| 946| 43,1| 97| 13,2| 5101
26 1998- 99 93,8 62,6| 150,0f 61,4| 50,4\ 48,2| 38,2 37,5| 14,1 529| 51,4 355 696,0
27 | 1999- 2000 51,9 35,9| 109,5| 73,0 335| 67,3| 30,7 14,8 66,3| 80,0 124 254 600,7
28 2000- 01 8,4 50,2 379| 208| 39,4 30,0 17,4| 58,3| 46,3| 254| 281 12,3 374,5
29 2001- 02 11, 12,6 40,5| 155,0f 28,0 21,9| 657 93,3| 56,9 6,8 84,7 250 601,4
30 2002- 03 1939 81,6| =21,8| 167,1| 91,4 27,7 11,7 31,6 83,9| 129,3| 27,2| 12,0 879,2
31 2003- 04 31, 134,9| 30,9| 41,1| 134,3] 159| 65,5 76,2 61,4| 133,2| 18,9 3,1 746,4
32 2004- 05 1234 795| 73,7 37,8 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 24 | 24 | 24| 24| 23| 23| 23 23| 24 24 24 2 23
Highest value| 193,9| 134,9| 195,9| 167,1| 134,3| 1359| 65,7| 137,3| 101,0| 133,2| 84,7| 99,2| 8792
Lowest value| 02| 00| 218, 67| 00| 62| 91| 11,2 68| 29| 00| 00| 3704
Mean value| 38,76| 59,47| 75,05| 66,24| 39,47| 46,40| 38,52| 48,43| 54,69| 37,67| 28,67| 27,42| 567,39
Years | 23,67 Annual Precipitation from mean monthly of all years| 560,78
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 17: Vrontou

Station Vrontou Longtitude: 352.321,397

County: Pieria Latitude: 4.451.109,709

Period: 1974-2004 Altitude (meters): 180,00

Table with the Precipitation data of meteorologstation

S/IN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974 166,7 236,9| 68,9 46,8 13,0 2,2 2,6 -
2 1974- 75 379 26,4| 207,8| 452 88,0| 1285| 425| 29,8| 39,7| 122,2| 45,6| 186,1 999,7
3 1975- 76 34,0 39,3| 111,8| 74,8 74,0 147,04 40,3| 86,5| 57,0 -
4 1976- 77 43 112,6| 84,5| 16,2 11,5 195| 39,0 458| 37,3| 19,7| 21,6| 14,0 426,0
5 1977- 78 455 17,5| 36,5| 179,2| 130,0f 49,9| 41,5| 109,0{ 32,6 12,0 19,0f 16,5 689,2
6 1978- 79 326,1 1445 12,3| 336,0f 44,3| 101,04 32,8 91,3| 83,3| 145| 21,3| 20,3| 1227,7
7 1979- 80 7,3 277,3| 454,6| 241,8| 355| 40,5| 189,0f 60,8 84,3| 29,5| 17,0| 46,5| 1484,1
8 1980- 81 17,9 149,6| 55,3| 83,5| 145,0f 113,0f 33,0 46,0 20,5 9,01 415| 44,0 757,9
9 1981- 82 250 675 73,1 815 19,5 99,5| 140,5| 166,0| 65,5| 14,0 32,0| 46,0 830,1
10 1982- 83 19, 278,5| 308,5| 56,5| 16,0 25,0f 93,0 31,2| 24,9| 157,3| 83,0 10,3| 1103,2
11 1983- 84 15, 22,8 40,2 277,5| 52,5| 162,5| 127,5| 271,0f) 14,8] 37,5 6,5| 46,8| 1074,6
12 1984- 85 10, 12,3 95,5| 128,8| 105,5| 13,5 79,7 72,0| 33,7 19,5 1,0 8,5 580,5
13 1985- 86 6,00 113,0| 317,5| 45,0 64,5 257,5| 89,8 1,0 47,0 385| 285| 33,5| 1041,8
14 1986- 87 23,0 139,5| 242,5| 46,5| 451 42,4| 119,3| 87,3| 62,5 6,5| 24,0 20,0 858,6
15 1987- 88 339 694 985| 42,0 875 30,5 75,0 24,0 24,0 48,0 3,0 1,5 537,3
16 1988- 89 15, 83,5| 115,5] 69,0 3,0 7,5] 102,5 6,0| 57,5| 535 31,7 15,0 560,2
17 1989- 90 26,0 235| 26,0 71,0 3,5 19,0y 18,0 32,8 64,0]| 40,3 95| 71,0 404,6
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18 1990- 91 26,5 92,9| 94,0 96,5 775 315| 69,8| 147,8] 815 189| 78,9| 33,0 848,8
19 1991- 92 359 349| 60,9| 29,7\ 72,7| 20,0 225| 139,5| 559| 202,5| 60,9 0,0 735,4
20 1992- 93 0,00 193,7| 35,5 70,0y 61,0f 86,0 33,0 28,0| 91,5 13,0 13,0 6,0 630,7
21 1993- 94 4,00 40,0| 224,1| 55,5| 289,0| 157,7| 28,0 73,5| 71,0 25| 484 8,0| 1001,7
22 1994-95 1,00 192,5| 64,4| 116,7| 192,8| 22,5 87,0 16,9| 31,1 28,4| 58,0 16,7 828,0
23 | 1995- 96 49,7 31,0| 19,5| 497,5| 178,0| 110,7| 118,3| 24,0{ 30,0f 3,5| 10,7| 51,5| 11244
24 1996- 97 87,7 113,0f 13,6| 90,9| 119,5| 80,3| 39,8 72,1} 719| 18,3| 48,8| 435 799,4
25 1997- 98 9,8 93,8| 103,9| 114,7| 47,1} 38,5| 18,9| 125| 137,2| 18,2 0,0 13,0 607,6
26 1998- 99 259 30,9| 377,7| 335,2| 82,8 19,3| 137,0f 22,4 29,0 78,8| 26,2| 20,6| 1185,8
27 | 1999- 2000 27,4 56,7| 521,6| 63,6 23,0| 785| 16,8] 38,9| 75,8 6,7 1,0 6,0 915,8
28 2000- 01 21,0 253,7| 44,4 24,3| 52,0| 345| 23,1 106,3| 941 6,5| 25,8 24,7 710,4
29 2001- 02 0,00 78,4 26,3| 889 37,2| 16,9| 197,7| 139,6| 17,8 89| 911 233 726,1
30 2002- 03 83,4 50,1 31,3| 579,5| 207,3| 69,5 47,3| 26,7| 92,4| 81,4 14,7| 454| 1328,7
31 2003- 04 11,3 100,9| 39,5| 128,1| 159,7 39| 215| 548| 54,7| 56,8 54| 27,0 663,6
32 2004- 05 11,5 130,1| 36,4| 93,6 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 31 | 31| 31| 81| 20| 30| 30| 31 31 31 31 3 24
Highest value| 326,1| 278,5| 521,4 5795 2890 257,5 2359 211,0 ,01#202,5] 91,1| 186,01 1484,
Lowestvalue| 0,0 | 12,3| 12,3| 16,2 3,0 39 168 1,0 148 2|5 40 0 0, 404,6
Mean value | 33,58 | 99,03| 128,17 134,81 84,52 68PR1 77,36 61’;,38,695 39,35 30,8 30,91 851,10
Years | 30,67 Annual Precipitation from mean monthly of all years| 853,87
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 18: Kolundros

Station Kolundros Longtitude: 372.715,011

County: Pieria Latitude: 4.482.198,999

Period: 1974-2004 Altitude (meters): 300,00

Table with the Precipitation data of meteorologstation

S/IN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974 133, 143,0| 114,04 77,0 69,0 33,5 11,0 4,0 -
2 1974- 75 38,0 350| 81,1 23,0 41,0f 92,0] 88,0 7,7\ 24,0 118,0f 55,0 11,0 613,8
3 1975- 76 25,0 45,0 56,5 21,5 14,5| 133,2| 64,0 60,5| 130,5| 27,0 33,5 61,5 672,7
4 1976- 77 3,3 181,5| 101,0 55| 17,04 37,0 435 31,5 29,5| 31,0 255| 285 534,8
5 1977- 78 66,24 14,0 90,0 485| 650 64,0 38,5| 109,8] 44,5| 18,0 0,0 23,0 581,5
6 1978- 79 102,0 144,8) 11,5 75,0| 15,9 46,0 27,0 59,0 355 7,8| 31,0 40,0 595,5
7 1979- 80 16,0 194,0| 206,9| 112,3| 48,0 48,0| 126,0| 42,0f4 90,0 22,0f 24,0 4,0 933,2
8 1980- 81 33,00 98,0 59,0 108,0| 95,0f 46,0 39,0 25,0| 22,0 250 14,0f 38,0 602,0
9 1981- 82 0,0 51,0f 29,5 51,04 14,0f 34,0| 101,5| 1055| 59,0 125 17,0 16,0 491,0
10 1982- 83 16,94 140,0| 157,5| 50,04 26,0 17,0 49,5 6,0| 71,0 107,0f 23,0 15,0 678,5
11 1983- 84 38,00 26,0, 69,0 184,0| 25,0| 53,0 56,0 77,0 7,0 8,0 40| 355 582,5
12 1984- 85 10,4 11,6 54,0 51,04 36,0 25,0 81,0 47,0 97,0| 166,0 50 13,0 597,2
13 1985- 86 13,3 82,5| 340,0f 435| 60,2| 216,0f 86,0 30| 857 57,6 11,8 8,8 1008,4
14 1986- 87 21,4 66,6| 75,7 37,2 49,5| 105,6| 166,0f 89,0 30,5| 83,0f 12,0 5,0 7417
15 1987- 88 0,0 201,0| 145,0| 44,0 92,0| 45,0| 120,0f 51,0 35| 29,9 0,0 9,0 740,4
16 1988- 89 46,5 20,5| 92,0 91,5 0,0 40| 67,0 150 77,0 51,0 145 9,0 488,0
17 1989- 90 27,0 9,0 27,5| 75,0 0,0 185 56| 49,5| 97,5 55| 235| 715 410,1
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18 1990- 91 22,00 46,5| 605 72,0| 31,4 615| 52,5| 69,0f 77,5| 30,0 52,5| 64,0 639,4
19 1991- 92 27,9 185| 27,0f 15,0| 145 7,5| 10,0| 129,7| 69,1| 91,0| 64,9 4,0 478,7
20 1992- 93 0,00 96,0 43,0 56,0f 22,0| 32,0 360 199| 68,0 0,0 255 8,0 406,4
21 1993- 94 19,0 60,5| 1445 55| 106,5| 103,0{ 16,0| 100,04 60,0 00| 215 7,5 644,0
22 1994-95 0,7/ 112,04 63,0 78,5| 134,04 25,0| 100,0|{ 42,0 595| 245| 28,0] 38,5 705,7
23 1995- 96 41,2 155| 32,0| 197,5| 140,0f 107,0f 97,5 22,5| 26,0 14,0 13,5| 21,5 728,2
24 1996- 97 65,0 49,9| 16,5 54,7| 353| 49,8| 20,0 514 40| 26,8 15,4| 12,6 401,4
25 1997- 98 13,0 80,9 60,0 60,0| 39,2 43,6| 18,6| 11,4 80,8| 39,0 23| 285 477,3
26 1998- 99 33,3 29,3| 273,2) 91,8| 86,1| 350| 124,6| 43,9| 24,8 21,0 149| 81,0 858,7
27 | 1999- 2000 39,4 49,5 229,8| 62,5| 30,0f 51,0 99| 32,5| 39,6| 12,0 55 4,1 565,9
28 2000- 01 11,4 191,7| 110,3 50| 97,2 14,0 234| 96,8 52,2 13,0f 51,0, 38,0 704,2
29 2001- 02 50 27,0 6,5| 146,5| 17,5| 17,0| 140,5| 103,9| 18,0f 14,0 99,1 33,6 628,6
30 2002- 03 113, 113,2) 38,3| 394,1| 158,0f 62,0 25,0 34,0| 634| 665 8,0| 26,7| 1102,2
31 2003- 04 31,9 2825| 26,0 78,3| 154,04 19,0 54,1 73,1 450| 80,0 10,5| 443 898,3
32 2004- 05 28,8 114,0| 85,4 52,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 31 | 31| 31| 81| 31| 31| 31| 31 31 31 31 3 3(
Highest value | 113,0| 282,5| 340,0| 394,1| 158,0| 216,0( 166,0| 129,7| 130,5| 166,0f 99,1| 81,0| 1102,2
Lowest value 0,0 9,0 6,5 5,0 0,0 4,0 5,6 3,0 3,5 0,0 0,0 4,0 401,4
Mean value | 29,29| 84,11| 90,72| 77,11 57,99| 56,60| 64,54| 54,37 53,58| 39,83| 23,14| 25,97| 650,34
Years | 31,00 Annual Precipitation from mean monthly of all years| 657,26
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 19: Lofos

Station Lofos Longtitude: 362.285,404
County: Pierias Latitude: 4.452.772,325
Period: 1974-2004 Altitude (meters): 250,00

Table with the Precipitation data of meteorologstation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 179,% 160,5| 82,0 63,0f 58,0 0,0 5,3 -
2 1974- 75 71,0 48,0| 192,0{ 48,0 57,0 98,0| 350| 27,0 325| 1245 39,5| 58,5| 8310
3 1975- 76 20, 38,0 93,0 67,5 34,5| 176,0| 84,5| 850| 96,8 37,9| 49,4 885| 8711
4 1976- 77 6,8 1529 77,4| 27.6| 158 32,3| 37,5| 46,2| 68,6 342 19,0 19,0| 537,3
5 1977-78 28,0 21,0f 31,7 118,0| 168,5| 71,0 50,0 117,1] 252 20,5 8,0| 12,0f 6710
6 1978- 79 216, 144,8| 12,0| 1855| 56,3 82,5 38,5| 108,3| 104,5| 19,2 27,0 55,5| 1050,1
7 1979- 80 20,2 240,0| 419,0{ 34,3| 76,0 48,0 1555| 72,8| 98,9| 94,0 61,0] 12,0f 1331,7
8 1980- 81 39,5 146,0) 55,0 77,0| 126,0f 655| 56,0 585| 26,0 3,0 305| 455| 7285
9 1981- 82 18,0 75,0 66,0 66,0 23,0 89,0| 121,0| 174,0] 60,0 8,0| 235| 67,00 7905
10 1982- 83 49,9 254,0| 244,0f 59,0| 20,0 28,0 110,0{ 35,0| 76,5| 1452 59,5| 47,6| 1127,8
11 1983- 84 21,0 36,5| 48,5| 208,0) 55,8| 1255| 132,0f 209,0f 17,5| 14,5 15| 39,0 908,8
12 1984- 85 10,0 11,5f 55,0 915| 845 25| 101,0f 63,5| 59,0| 450 0,0 0,0| 5235
13 1985- 86 10,0 83,0 300,0f 37,0{ 78,5| 267,0f 56,5 0,0 89,5 99,0 42,9| 17,0| 1080,4
14 1986- 87 0,00 154,5| 233,0f 65,0] 94,0 234,5| 231,0| 152,5| 70,5| 12,5 9,0| 27,0] 12835
15 1987- 88 59, 76,5| 103,5 31,0| 69,0 34,5| 1050 33,5 14,0| 395 2,3 0,0| 567,8
16 1988- 89 14,54 87,5| 117,5| 168,5 45| 18,0| 102,5 40| 77,5| 475| 250| 13,0 680,0
17 1989- 90 449 25,0 31,5| 68,5 8,0| 215| 46,5| 42,0 81,0 32,5| 135| 69,5 484,0
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18 1990- 91 41,58 64,5| 91,0 166,0f 74,0 49,0 93,0| 142,0{ 72,0| 18,5| 107,5| 48,5 967,5
19 1991- 92 51,5 27,0 550 26,0 61,0 14,0| 245 76,5| 201,0) 77,5 9,0 -
20 1992- 93 0,0 117,0f 42,5 50,0 98,5| 92,04 72,0 20,0| 108,0 -
21 1993- 94 14,0 29,5\ 226,5| 15,5| 221,5| 259,5| 19,0 83,5| 1015 0,0 53,0 7,0] 10305
22| 1994-95 4,00 154,0| 61,5| 755| 193,0, 10,0| 112,5| 19,5 83,0 57,0 54,5| 44,8| 8693
23| 1995-96 45,0 27,0 17,0| 362,0| 154,7| 112,0| 131,5| 47,0| 445| 22,5| 12,5] 27,0| 1002,7
24 | 1996- 97 55,0 80,5| 17,5| 107,5| 100,0f 71,0| 485| 34,5| 985| 21,0| 21,5| 53,0 7085
25| 1997-98 10, 98,0| 725| 110,0{ 54,0{ 504| 12,2| 44| 1775 95| 00| 150| 6135
26 1998- 99 36,5 24,0| 398,0| 135,0]f 96,5 6,5| 1445 28,5 17,0 41,0| 11,0f 51,0 989,5
27 | 1999- 2000 15,3 15,5| 398,0] 53,5 50| 79,0 12,5| 44,0 78,0 0,0 0,0 7,0 708,0
28 2000- 01 2,00 184,0{ 32,0 48,0 59,0 23,0 150| 89,0 585| 18,0 250| 27,5 581,0
29 2001- 02 0,00 46,0 23,5| 255,5| 25,0 15| 166,8| 115,8 7,5 12| 950 4,5 742,3
30 2002- 03 955 585| 28,3| 676,0| 164,0{ 96,0 48,5| 48,0| 46,0f 98,0 20,0| 46,6 14254
31 2003- 04 19,4 85,7 38,2 97,5| 143,0 3,0 24,2| 63,9| 455| 419 9,8| 23,7 595,5
32 2004- 05 65,2 123,3| 27,5 74,2 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 31 | 31| 31| 31| 30| 31| 31| 30 31 30 30 3p 28
Highest value| 216,0| 254,0| 419,0| 676,0| 221,5| 267,0{ 231,0| 209,0| 177,5| 201,0| 107,5| 88,5| 14254
Lowestvalue| 00| 11,5 12,0| 155| 4,5 1,5| 12,2 0,0 75| 00| 00| 00| 4840
Mean value| 34,91| 88,02|116,39(116,28| 80,69| 78,72| 82,18| 68,35| 66,94| 45,49| 29,96| 31,37| 846,45
Years | 30,58 Annual Precipitation from mean monthly of all years| 839,29
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Station 20: Moschopotamos

Station Moschopotamos Longtitude: 356.858,373
County: Pieria Latitude: 4.465.828,324
Period: 1974-2004 Altitude (meters): 516,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 64,1 49,2\ 91,2 91,1} 60,1 31,0 0,0 0,0 -
2 1974- 75 64,3 25,5| 145,7| 30,8| 53,4| 61,9| 57,5 9,4| 37,2] 128,9| 19,3| 87,1 721,0
3 1975- 76 28,8 48,1 91,6| 29,0| 18,2| 140,5| 57,9| 66,5| 138,5| 85,9| 53,5| 78,0 836,5
4 1976- 77 11,4 97,6 70,8| 195 55| 19,4| 42,2 31,5 27,7 51,0 30,6 28,0 435,2
5 1977-78 353 23,0 238| 69,3| 1615 51,2 41,4 120,0| 32,9| 27,6 0,4 5,8 592,2
6 1978- 79 152,4 33,4 9,3| 125,8| 27,2 74,0 30,0| 102,5| 106,0f 18,0| 28,5| 55,2 762,5
7 1979- 80 38,0 139,2| 368,4| 127,5| 57,2 40,3| 75,8| 449| 61,9 8,2| 13,9| 41,2| 10165
8 1980- 81 53,8 126,8| 42,0 60,5| 106,5| 77,0 48,5| 710| 34,0 6,0 19,6| 48,1 693,8
9 1981- 82 26,5 885| 350 410| 200 61,5| 101,5| 189,8] 72,0 12,0 12,0] 495 709,3
10 1982- 83 67,0 191,5| 146,6| 69,0 8,5 9,5| 69,0 255| 688| 137,1| 70,9| 24,8 888,2
11 1983- 84 31, 219 48,7 77,0 33,9| 51,8 110,1) 201,9| 15,8 38,3 34| 259 660,2
12 1984- 85 19,4 23,6| 85,3| 62,1| 80,2 3,9| 132,0| 64,7 655| 16,5 56| 27,2 585,7
13 1985- 86 9,2 78,8| 3475 445| 54,1| 191,1| 106,0 3,3| 89,9| 324 57,8| 51,6| 1066,2
14 1986- 87 18,4 114,3| 138,6| 63,6 94,4| 174,4| 250,0| 116,8 64,1 11,0 86| 34,0 -
15 1987- 88 20,6 124,3| 84,0 49,5| 58,7 27,1 71,1} 39,1 15,0 64,9 9,7 3,3 567,3
16 1988- 89 49,17 80,0 133,3| 192,1| 31,7 9,0| 57,6 9,1| 52,1 88,4| 38,2 10,2 750,8
17 1989- 90 70,4 24,6| 25,0| 59,7 6,8| 16,0| 20,6| 66,2 959| 12,5 6,8| 72,0| 4765
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18 1990- 91 38,9 106,0f 69,0| 136,7| 69,0 61,7| 136,3| 185,5| 108,8| 18,4| 90,0 39,7| 1060,0
19 1991- 92 72,4 254\ 42,0| 28,2 37,8 15,7| 26,8| 188,55| 100,2| 125,6| 83,3 25 748,1
20 1992- 93 9,1 165,1| 31,6 63,2 47,4 79,5 88,4 16,1| 157,0 6,1 1,0 2,4 666,9
21 1993- 94 17,9 39,0 193,7 6,2| 176,2| 1255 25,4\ 67,2 67,7 29| 33,0 9,0 763,7
22 1994-95 1,00 68,2 58,5| 56,1| 183,9| 18,9 70,3} 28,1 90,5 27,5 389| 174 659,3
23 1995- 96 56,34 19,4| 20,4| 346,7| 116,3| 94,8| 1559| 37,6| 31,0 73| 16,3| 20,3 922,1
24 1996- 97 57, 37,4 31,0 61,3] 745| 350| 31,5 445| 258| 22,0 28,4| 657 514,7
25 1997- 98 10,5 82,2 98,0f 112,0f 26,0 60,3| 14,2 7,7 119,6] 30,8 50| 125 578,8
26 1998- 99 50,4 31,5 277,6| 175,7| 54,9| 40,2| 108,0| 42,4 41,7 34,9| 31,3| 293 917,9
27 | 1999- 2000 42,9 58,5| 421,6| 75,4| 16,5| 63,2 14,3| 43,0 54,7| 15,0 23| 31,8 839,2
28 2000- 01 33,4 210,3| 42,9| 50,2 69,8 31,3| 61,4 77,8 91,9 8,7| 515| 13,2 742,2
29 2001- 02 1, 90,9 195| 133,2| 20,5 30,0 180,6| 132,4| 27,2| 18,0| 109,7| 31,8 794,8
30 2002- 03 103,9 94,3| 33,8| 556,8| 185,3| 77,3| 50,0 37,0 819| 71,2 78| 57,7] 1357,0
31 2003- 04 30,4 129,9| 21,9| 98,7| 100,7 7,7| 55,9| 98,0 98,0 69,6| 16,0| 44,2 771,4
32 2004- 05 10,2 136,0{ 38,0 67,1 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 31 | 31| 31| 81| 31| 31| 31| 30 31 31 31 3 24
Highest value | 152,6| 210,3| 421,6| 556,8| 185,3| 191,1| 250,0| 201,9| 157,0f 137,21} 109,7| 87,1 1357,0
Lowest value 1,0f 194 9,3 6,2 5,5 39| 14,2 3,3| 15,0 2,9 0,0 0,0 435,2
Mean value | 39,73| 81,78|103,07| 99,63| 66,47| 58,03| 76,82| 71,41 68,82 39,60| 28,82 32,88| 762,00
Years | 30,92 Annual Precipitation from mean monthly of all years| 767,06
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Station 21: Deskati

Station Deskati Longtitude: 311.867,15(C
County: Grevena Latitude: 4.422.388,357
Period: 1974-2004 Altitude (meters): 850,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 76,4 191,04 60,5 92,0 34,0 525 8,0 8,5 -
2 1974- 75 55,5 745\ 275| 425| 32,0 426| 36,0 16,0f 60,0f 67,0 14,5| 55,0 523,1
3 1975- 76 21,5 539| 71,5] 51,0 88,3 37,0 51,0 67,0 46,0 20| 34,0 -
4 1976- 77 50 37,5 36,0 793| 34,2 22,5 27,0f 21,0 17,5 33,5| 28,0| 15,5 357,0
5 1977-78 38,5 0,0| 125| 77,0| 84,0 325| 39,0 13,5 13,0 13,5 0,0| 245 348,0
6 1978- 79 131§ 22,0 0,0 29,0| 29,0f 31,5 145| 61,0 92,0f 285| 12,5| 10,5] 4620
7 1979- 80 6,59 111,5| 137,5f 31,5 25,0 20,0 385| 40,0| 102,5] 33,0 0,0| 31,0 577,0
8 1980- 81 4,5 167,0| 49,0 80,0| 36,5 8,0| 37,3| 49,5| 50,0 39,0{ 36,0] 485 605,3
9 1981- 82 8,5 117,5| 14,0 10,0 2,0 20| 12,6| 25,0 25| 339 -
10 1982- 83 0,0 0,0| 65,0 29,5 16,0f 34,0 0,0 0,0 0,0 15,0 -
11 1983- 84 18,0 48,0 0,0 8,0 4,5 5,0 8,0 2,0 8,0 -
12 1984- 85 14,0 10,0 4,0 52,0f 28,0 12,0 1,0 0,0 -
13 1985- 86 7,0 36,0 190,04 32,1 67,7| 199,7| 61,4 31,4| 104,8] 63,1| 23,4 25,0 841,6
14 1986- 87 15,00 56,3| 66,5 50| 46,2 37,2| 192,12 97,8 78,4| 10,4| 345| 995 738,9
15 1987- 88 48,0 98,8| 90,9| 46,4| 55,1 28,4 60,4| 55,8 56| 18,3| 54,5| 155 577,7
16 1988- 89 17,4 14,0 85,2 15,8 8,7 9,3| 28,1 15| 244 27,8 -
17 1989- 90 47,0 46,0 35,0 47,5 0,0y 11,0f 37,0|f 20,3 90,5 10,7| 19,5| 685| 433,0
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18 1990- 91 6,8 41,0 87v,5| 130,1| 31,0 56,0 56,4 106,7| 83,7 24,3| 43,5| 555 722,5
19 1991- 92 42,9 39,2| 59,0| 24,1| 15,7 7,2 25,2| 107,8| 82,9| 97,5| 42,2 3,5 547,2
20 1992- 93 52 49,2 743| 43,4 69,0f 72,0 9,3| 30,1 150,2| 12,4 0,0 7,9 523,0
21 1993- 94 13,7 14,0 216,12} 39,8| 123,6| 157,0f 37,3| 79,2| 23,5 20| 44,7 75,0 825,9
22 1994-95 0,9 76,4| 83,0| 58,5| 154,3] 20,0| 56,2| 451| 103,1| 26,5| 41,1 439 709,0
23 1995- 96 56,4 6,0 68,2 153| 84,7| 142,8| 1055 36,3| 37,0 53| 29,6| 40,6 627,4
24 1996- 97 82, 92,2 70,3| 90,8| 46,1 32,2| 239| 61,7 51| 20,5 76| 90,3 623,3
25 1997- 98 21,3 101,5| 61,6 99,2 27,8| 11,5| 13,0 6,0| 148,8 3,1 0,0 11,7 505,5
26 1998- 99 39, 355| 244,6| 79,0 -
27 | 1999- 2000
28 2000- 01
29 2001- 02 61,6 18,0| 33,0f 151,8} 57,5 -
30 2002- 03 164,3 60,5 68,2| 290,6| 190,1| 141,8| 43,8| 107,5| 86,0| 43,5| 445| 86,0| 1326,8
31 2003- 04 67,0 142,0f 19,5| 86,5| 152,5| 39,0 57,5| 855| 825 225| 17,0| 145 786,0
32 2004- 05 52, 80,5| 66,5| 64,5 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 28 | 27| 27| 28| 25| 26| 25| 27| 260 264 26 2B 2
Highest value | 164,3| 167,0| 244,6| 290,6| 190,1| 199,7| 192,1| 107,8| 150,2| 97,5| 151,8| 99,5| 1326,8
Lowest value 0,0 0,0 0,0 0,0 0,0 2,0 5,0 0,0 0,0 0,0 0,0 0,0 348,0
Mean value | 35,36 60,04| 74,42\ 57,23| 56,63| 55,46| 44,58 50,19| 61,10 27,93| 25,40 35,97| 633,01
Years | 26,58 Annual Precipitation from mean monthly of all years| 584,31
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Station 22:Agia Paraskevi

Station Agia Paraskevi Longtitude: 281.013,000

County: Grevena Latitude: 4.439.877,041

Period: 1974-2004 Altitude (meters): 615,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974
2 1974- 75
3 1975- 76
4 1976- 77
5 1977-78 428 97,1 20,2 2,4 4,6 2,0 -
6 1978- 79 85,0 59,7| 24,0 93,0| 138,55 73,0| 38,0| 108,7| 75,0 42,0| 19,8| 30,6 787,3
7 1979- 80 59,5 100,4| 218,7| 61,0f 87,0f 20,55| 50,5| 28,8| 101,5| 25,2 1,7| 15,0 769,8
8 1980- 81 59 132,4| 114,7| 132,3 94| 345| 34,0 7i6| 57,3 231 33,5| 70,5 719,2
9 1981- 82 34,0 96,8| 23,0 73,0 23,0] 52,0 44,0| 126,0|f 80,0 50| 10,9 315 599,2
10 1982- 83 44,3 107,0| 191,0f 68,5 20,04 38,0| 43,0 28,3| 383| 55,2| 67,2| 153 716,1
11 1983- 84 58,8 51,8| 66,5 34,0 92,0 955| 71,0| 68,0 14,2 9,5 1,2 39,7 602,2
12 1984- 85 22,3 13,8| 65,5| 353 92,0f 20,0 72,5 78,3| 55,2 30,1 29,5 0,5 515,0
13 1985- 86 10,4 32,1} 1455| 14,9| 65,2 136,6| 37,4 8,5| 1358 48,6 319| 17,0 683,9
14 1986- 87 7,71 70,4| 104,12 16,7| 94,8 70,7 76,8 72,1 70,8 285| 23,7 29,8 666,1
15 1987- 88 0,00 227,0| 1150 31,5| 34,0 30,5| 43,5| 54,0 13,7 155 0,0 3,3 568,0
16 1988- 89 14,3 21,0 185,0f 38,4 20,3| 77,8| 50,7| 13,4 49,0 30,1} 101,3 9,3 610,6
17 1989- 90 11,4 63,5 60,0 30,8 00| 21,8) 19,2 39,9 71,4 10,9 26,5| 43,6 399,2
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18 1990- 91 19,§ 33,1 79,0 168,9| 32,2 74,6| 56,8| 162,9| 71,3| 24,9| 17, 7| 73,9 815,1
19 1991- 92 9,7 29,6| 68,7| 16,0| 22,0 6,4| 30,2| 116,3| 69,5| 78,3| 27,2 0,0 473,9
20 1992- 93 10,4 81,8 53,4 825| 580| 39,0 429| 21,2 67,6] 20,0 0,0 12,0 489,0
21| 1993-94 11,4 404| 97,4| 656| 77,1| 1050 29,0| 56,4| 50,0f 1,1| 450| 39,7| 6181
22 1994-95 6,9 68,2 83,1| 113,21 141,9| 38,5| 111,2| 36,5| 59,5 45| 62,2 37,4 763,0
23 1995- 96 57,% 6,3| 35,8| 140,12 80,7| 86,4 650| 48,0 20,3 1,1 67,5 33,6 641,9
24 1996- 97 56, 101,4| 95,2| 120,6f 34,1 33,5| 43,9| 50,7 14,0 17,1 13,8 12,1 593,0
25 1997- 98 23,0 126,1| 90,6| 134,4| 30,5| 79,0] 21,6 75| 146,9| 34,5 0,0 13,2 707,3
26 | 1998- 99 124,4 45,4 287,0| 104,7 -
27 | 1999- 2000
28 2000- 01
29 2001- 02 103,p 89,7| 29,7| 27,7| 118,2| 66,6 -
30 2002- 03 114,84 45,8| 21,7| 270,0| 146,9) 94,9| 32,9 77,4 61,3 -
31 2003- 04 52,14 200,1| 33,6 108,3| 147,8| 33,6 755| 89,2| 885| 15,6 -
32 2004- 05
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 23 | 23 | 23| 23| 22] 22| 24| 23 23 29 2 2B 2
Highest value| 124,4| 227,0| 287,0| 270,0| 147,8| 136,6| 111,2| 162,9| 146,9| 78,3| 118,2| 73,9| 815,11
Lowest value| 00| 6,3 21,7| 149| 00| 6,4 19,2 75| 13,7 11| 00| 00| 3992
Mean value| 36,53| 76,27| 98,20| 84,94| 65,79| 57,35| 51,45| 64,05| 60,86| 23,95| 33,95| 28,60 636,90
Years | 22,92 Annual Precipitation from mean monthly of all years| 681,94
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Station 23:; Anavruta

Station Anavruta Longtitude: 282.381,14(Q

County: Grevena Latitude: 4.437.985,964

Period: 1974-2004 Altitude (meters): 860,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974
2 1974- 75
3 1975- 76
4 1976- 77
5 1977-78 105, 94,5| 170,6| 28,6| 30,0 0,0 4,6 -
6 1978- 79 136, 103,3| 79,2| 176,0| 298,5| 133,9| 71,8| 203,7| 145,9| 11,9| 12,4| 56,7| 1429,8
7 1979- 80 120,4 167,2| 379,3| 190,1| 137,3| 55,0 95,4 60,2| 171,6| 40,8 0,0 7,6 14251
8 1980- 81 25,0 152,0| 191,0| 160,0f 88,0y 66,0f 31,0 66,0 545| 27,0 0,0| 945 955,0
9 1981- 82 27,0 160,5| 50,0| 154,0f 17,0y 51,0| 113,0| 128,0f 111,0|f 18,0 3,0| 49,0 881,5
10 1982- 83 66,0 103,0| 158,0| 131,0f 36,0y 50,0 37,0 22,04 380 87,0{ 450| 10,0 783,0
11 1983- 84 85, 59,0 101,0f 171,0f 132,0|f 119,0f 83,0| 106,0f 13,0 17,0 3,0 36,0 925,0
12 1984- 85 22,0 21,0y 74,0| 54,0 140,0f 31,0 93,0| 120,0f 74,0| 15,0 4,0 0,0 648,0
13 1985- 86 13,0 51,0 225,0f 31,0 111,0f 173,0| 75,0 9,0 | 118,5| 76,0 32,0| 48,0 962,5
14 1986- 87 10, 93,0 124,0f 55,0 142,0{ 105,0| 136,0f 61,0f 61,0f 24,5| 185| 425 872,5
15 1987- 88 0,0/ 140,0| 133,0f 51,0 46,0| 58,0 61,0f 500 22,0 8,0 0,0| 17,0 586,0
16 1988- 89 18,0 50,0| 133,4| 1271 70| 77,0| 71,0 20,0f 80,0| 47,0| 104,0 4,0 738,5
17 1989- 90 29,0 86,0 78,0 40| 34,0f 12,0| 46,0 820 8,0| 11,0y 49,0 -
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18 1990- 91 10, 38,0 147,0f 269,0| 95,0| 185,0f 75,0| 146,0f 85,0 23,0 44,0| 68,0| 1185,0
19 1991- 92 15,00 67,0| 105,0f 20,0 29,0 11,0f 16,0| 141,0f 76,0 550| 29,0 8,0 572,0
20 1992- 93 20,0 130,0f 54,0 123,0f 114,0| 105,0f 97,0 30,0 75,0| 35,0 0,0 -
21 1993- 94 165,0 244,0f 11,0 81,0| 44,0 8,0| 62,0 66,0 -
22 1994-95 10,0 102,0| 114,0| 84,0 237,0f 42,0| 133,0f 450} 73,0 39,0 650| 57,0 10010
23 1995- 96 51,0 6,0| 46,0| 171,0| 115,0f 122,0f 84,0 25,0f 32,0f 17,0| 110,0] 42,0 821,0
24 1996- 97 57,0 128,0| 116,0| 180,0f 72,0 44,0 31,0 74,0| 10,0| 18,0 6,0 35,0 771,0
25 1997- 98 9,00 123,0| 114,0f 135,0f 39,0 97,0 37,0 22,0| 142,0] 32,0 31,0 -
26 1998- 99 121, 46,0 357,0| 142,0 -
27 | 1999- 2000
28 2000- 01
29 2001- 02 41p 53,3 0,0| 110,12 429 -
30 2002- 03 127,4 39,0 33,0| 326,7| 201,6| 107,0f 32,0 855| 58,4| 153| 78,4 47,7| 11524
31 2003- 04 70,0 198,6| 7vO0,6| 127,7| 188,0f 40,3| 67,5 83,0| 116,0f 53,8| 17,7| 14,7| 10479
32| 2004-05 454 153,0( 76,1 79,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 23 | 23 | 22| 23| 22] 23| 23| 24 24 24 2 2B 18
Highest value| 136,5| 198,6| 379,3| 326,7| 298,5| 244,0{ 136,0| 203,7| 171,6| 87,0| 110,1| 94,5| 1429,8
Lowest value| 0,0 6,0/ 33,0 200| 40| 11,0/ 110f 9,0| 10,0f 00| 00| 0,0 5720
Mean value| 47,32| 96,37130,94]131,98109,75| 89,38| 67,70| 76,50| 73,53| 29,43| 32,83| 36,14| 930,96
Years | 23,08 Annual Precipitation from mean monthly of all years| 921,87
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Station 24: Megali Panagia

Station Megali Panagia
County: Chalkidiki
Period: 1974-2004

Longtitude: 471.584,641
Latitude: 4.477.471,821
Altitude (meters): 440,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974
2 1974- 75
3 1975- 76 27,1 28,0 161,2| 32,4 74,3| 98,2| 16,8| 28,2| 135,6 -
4 1976- 77 50 112,0|{ 754 16,3| 24,1 27,3| 29,1| 24,4 59,7| 53,8| 206| 17,7 465,4
5 1977- 78 204 06| 634 43,0 50,2 735| 40,2| 100,8| 151,7| 21,1 96| 285| 6030
6 1978- 79 156,14 158,3| 15,8| 70,5| 45,7| 56,4 17,4 53,0 97,6 2,1] 59,0 58,9 790,8
7 1979- 80 54,2 151,6| 1456 71,6| 83,2 98| 845| 40,7| 40,1| 283| 81,3| 49,4| 8403
8 1980- 81 19,3 54,1| 34,7| 163,2| 2159| 87,4| 19,9| 16,5| 32,5| 20,6 12,3| 54,4 731,0
9 1981- 82 7,3 61,6| 101,3| 39,4| 30,3| 92,0 43,2 1358 28,5 6,8 416 356| 6234
10 1982- 83 35,54 64,0 69,2 200 11,3 20,3| 32,3| 14,3 6,7| 110,9| 49,9| 43,0| 4774
11 1983- 84 16, 22,1| 43,6| 296,8| 149| 84,8| 112,5| 77,8| 28,7| 21,0 58| 76,3] 800,9
12 1984- 85 15 14,7| 46,6| 136,8| 36,1 59| 38,1 58| 11,2 49,0 99| 16,8| 3724
13 1985- 86 10,3 20,9| 202,8| 34,2 73,9| 2654 86| 17,4| 21,8| 589| 62,7 12,3] 7892
14 1986- 87 56 27,1| 50,8 99| 608| 99,6| 182,3| 124,6| 33,3| 56,8 12,3| 251| 688,2
15 1987- 88 2,9 118,2| 160,0|f 458| 256| 82,2 151,2| 30,5| 26,6 39,5 20,7| 19,8] 723,0
16 1988- 89 2,8 29,0| 104,1| 41,2 0,3 0,0| 45,2 18,0 61,0 57,1| 459| 16,0 4206
17 1989- 90 53,4 30,8| 49,1 79,6 0,0 5,8 56| 27,1| 32,1 26,5| 31,8 7,2] 349,0
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18 1990- 91 25,3 51,3 50,2| 399,2| 21,4| 110,0| 42,7 87,6| 76,2 31,0 59,5| 46,7 1001,1
19 1991- 92 3,6 283 64,1 9,2| 10,1| 229| 29,9| 229 356| 12,9| 20,0 54 264,9
20 1992- 93 0,2 26,6| 60,4| 36,0 4,6 25| 459 146,0 9,5 0,0 12,2 -
21 1993- 94 6,8 26| 122,8 8,5| 126,5| 111,0f 20,3| 76,0) 80,9 15| 63,5| 18,5 638,9
22 1994-95 1,3 107,3| 106,2| 88,0 77,7 6,4 29,3 88,0 36,1| 84,6 -
23 1995- 96 35,3 458| 58,6| 190,3| 93,2 74,0] 31,0 -
24 1996- 97
25 1997- 98 31,2 815 73,7 193] 52,3 2,2 121,6 6,6 59 -
26 1998- 99 0{5 -
27 | 1999- 2000 54,4 49,0 74,3| 61,3| 424 57,3 6,3| 60,7 12,3 76| 15,3 0,0 441,0
28 2000- 01 4,4 332,1| 25,7| 12,4} 119,3| 27,4 18,6 60,0| 88,9 76| 15,9| 19,5 731,8
29 2001- 02 1249 25,0 21| 20,2 59,6f 26,0 13,2| 1655| 19,0 -
30 2002- 03 81,7 105,6| 113,0| 415,8 34,7 11,8 -
31 2003- 04 60,2 92,0 27,9| 363,8| 270,0| 33,2 31,2| 66,6| 59,8 104,7 -
32 2004- 05 82,4 101,1 -
Statistics and charts
Number of
measurements| 156,1| 332,1| 202,8| 415,8| 270,0| 265,4| 182,3| 135,8| 151,7| 110,9| 165,5| 135,6| 1001,1
Highest value 0,2 0,6 15,8 8,5 0,0 0,0 5,6 2,2 6,7 1,5 0,0 0,0 264.,9
Lowest value| 27,66 71,07 76,12|106,69| 60,16| 58,55| 46,66 51,15| 57,38| 34,07 36,32| 32,59| 618,54
Mean value | 156,1| 332,1| 202,8| 415,8| 270,0| 265,4| 182,3| 135,8| 151,7| 110,9| 165,5| 135,6| 1001,1
Years | 25,17 Annual Precipitation from mean monthly of all years| 658,42
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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When one monthly measurement is missing annuaévaloonsidered as 0 at graphs
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Station 25: Plana

Station Plana
County: Chalkidiki
Period: 1974-2004

Longtitude: 471.556,731
Latitude: 4.470.071,86¢
Altitude (meters): 11,50

Table with the Precipitation data of meteorologstation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974
2 1974- 75
3 1975- 76 27,3 17,0| 81,2 34,1| 47,2| 80,2| 19,4| 38,0| 88,8 -
4 1976- 77 2,8 113,8| 62,0 16,1 20,0 17,3 30,9| 14,1} 50,7| 38,0| 10,9| 21,8 3984
5 1977-78 14,4 0,7| 829| 286| 533| 504| 22,5| 753| 97,2 131 2,7 95| 450,3
6 1978- 79 109,9 81,7 10,7 619| 33,8 36,8 18,0f 33,1| 51,8 92| 63,0]{ 60,2 570,1
7 1979- 80 32,2 119,9| 95,3| 75,3| 89,5| 158| 62,6 40,6| 48,4 34,7 41,7| 56,2| 7122
8 1980- 81 16,4 655| 485| 172,7| 86,3| 358| 154 87| 233| 13,4| 29.4| 155| 5309
9 1981- 82 0,0 99,8 69,7 80,4| 16,5 78,9| 57,0] 853| 195 87| 29,7| 22,3| 5678
10 1982- 83 28,4 74,0| 603| 42,7| 14,4 283| 39,6| 12,5| 18,9| 113,4| 38,2 57,9| 528,7
11 1983- 84 13,3 13,8| 72,8| 190,4| 35.6| 67,0 88,2 64,7| 23,1| 305 96| 71,3| 680,3
12 1984- 85 8,4 6,8 442 753| 22,5 19,9| 339 34 77| 281 6,2| 58,7| 3148
13 1985- 86 6,8 14,6| 1859 22,3| 38,1| 234,2 8,3 1,2| 52,8| 137,7| 23,7 16| 727,2
14 1986- 87 6,00 154| 39,0 18,9| 51,5| 72,5| 1149 73,4 19,1| 67,4 145 33,6| 526,2
15 1987- 88 0,0 172,6| 153,0f 36,4| 255| 56,0| 90,6 28,8 12,5| 59,5 7,0 0,0 6419
16 1988- 89 57 7,6| 111,5| 167,8 19 0,0| 32,6| 15,7| 48,7 32,9| 46,0 1,1| 4715
17 1989- 90 103,3 19,8| 42,1| 784 0,0 4,2 43| 27,3| 215| 157| 32,8| 18,1| 367,55
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18 1990- 91 22,5 425\ 28,7 174,7| 22,8| 80,7| 27,0| 826| 398| 20,4| 64,3| 60,0 666,0
19 1991- 92 12,4 286| 86,7 12,5| 17,2 16,4| 16,8| 651 64,1 30,7 451 0,5 396,1
20 1992- 93 0,4 20,4| 55,3| 252| 189| 11,2 48,5 16,9| 61,2 67,4 11,8 31,2 368,4
21 1993- 94 12,5 12,7 106,9| 38,6 113,7| 65,3 11,2| 86,7 36,6] 12,3| 42,0 4.9 543,4
22 1994-95 7,20 489| 69,1 67.6| 77,6 3,3| 34,0 131 6,1 22,2 64,1 45,0 458,2
23 1995- 96 39, 24,4 45,8| 190,8| 94,6| 63,6| 33,4| 38,6 38,7 0,0 0,0 26,1 595,5
24 1996- 97 37,9 295| 63,0 979| 37,1| 48,2| 54,7 -
25 1997- 98 15 785 26,9| 59,2| 551 77,2| 28,0 12| 71,5 7,5 0,0 0,0 406,6
26 1998- 99 60 -
27 | 1999- 2000 63,8 78,2 75,0 61,8] 50,9| 58,6 50| 22,7 19,8] 10,6 14,8 0,0 461,2
28 2000- 01 6,60 214,7| 31,2 11,2 140,3| 28,0 0,8| 64,8 46,1 0,0 12,4| 32,6 588,7
29 2001- 02 0,0 0,0| 15,0 26,8| 17,4| 12,1 87,8| 48,7 19,0| 21,6 103,9] 191 3714
30 2002- 03 108,3 52,4 90,3| 328,8 Stopped 22 5 9,6 -
31 2003- 04 63,6 92,2 59| 183,3| 173,6f 12,7| 29,5| 385| 46,3| 48,9 -
32 2004- 05 43,8 57,3| 31,8| 70,4 22,2 10| 356| 32,7 40,5 454 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 27 | 27| 28| 20| 27| 27| 27| 26| 260 24 26 2 24
Highest value| 109,9| 214,7| 185,9| 328,8| 173,6| 234,2| 114,9| 86,7| 97,2| 137,7| 103,9| 88.8| 7272
Lowest value| 00| 00| 59| 11,2f 00| 00| 0,8 1,2 61| 00| 00| 00| 3148
Mean value| 26,79| 56,63| 65,05 83,80 49,08| 47,24| 38,13| 38,85| 39,41| 33,20| 29,78| 27,84| 514,31
Years | 26,92 Annual Precipitation from mean monthly of all years| 535,81
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 26: Ormulia

Station Ormulia Longtitude: 461.606,877

County: Chalkidiki Latitude: 4.460.865,887

Period: 1974-2004 Altitude (meters): 40,00

Table with the Precipitation data of meteorologstation

S/IN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974
2 1974- 75
3 1975- 76 21,7 175 77,9 22,8] 36,4| 36,7 55| 57,8| 96,0
4 1976- 77 14§ 83,9 44,1 10,4 19.4| 16,4| 27,8 6,3| 44,0] 31,6 13,3 2,4 14,5
5 1977- 78 17,6 0,0 65,0 28,2 455| 53,5 39,6| 853| 595| 10,9 0,0 0,0 17,6
6 1978- 79 89,4 76,6| 10,0 580 23,6| 480 22,0 11,4| 69,7 39| 614 17,0 89,4
7 1979- 80 19,3 129,5| 65,2 60,2 51,3] 125 358| 305| 429 180| 31,0| 13,6 19,1
8 1980- 81 2,77 80,3| 41,0 111,4) 61,3 29,3| 48,2 15,0f 13,0 5,2 0,0 16,3 2,7
9 1981- 82 0,0 50,0y 61,3] 411 24| 44,7 34,0 815 11,6 3,5 79| 35,3 0,0
10 1982- 83 7,20 51,7| 33,3| 21,5| 150 27,3 84| 17,1 23,3| 729 0,0 19,0 7,2
11 1983- 84 8,71 15,0| 66,5| 240,2| 39,5| 58,4| 74,1| 40,7 31,3] 15,9 0,0 158,1 8,7
12 1984- 85 3.1 71| 34,8| 91,8 9,4 51| 251 6,0 4,1 6,7 0,0 27,4 3,1
13 1985- 86 11, 19,6 105,3] 16,8 29,5| 2154 4,3 0,0 445| 67,3| 34,2 3,5 11,5
14 1986- 87 40,4 16,8 19,3 75| 59,4| 552| 110,7) 60,4| 13,7 73,5| 485| 102,7 40,4
15 1987- 88 57,0 84,1| 132,9| 21,2 9,8| 39,7| 72,3 0,0 9,9 26,5 0,0 3,2 57,0
16 1988- 89 15,7 8,1| 108,2| 92,5 0,0 23| 32,2 22,3 71,7 32| 29,9 0,0 15,7
17 1989- 90 23,5 3,2| 29,1 46,7 0,0 3,5 8,4 8,3 - - 3,5 2,8 23,5
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18 1990- 91 9,5 39,7 23,6| 131,6 54| 60,2 21,8| 64,6| 12,1 275| 26,8 53,2 9,5
19 1991- 92 229 16,9| 416| 109 16,1 10,0 24,4| 52,3| 44,2 23,6| 481 0,0 22,9
20 1992- 93 1,7 98| 47,9| 455| 27,1 10,1 60,4 16,3|] 59,8| 353| 129| 184 1,7
21 1993- 94 12,74 10,7| 108,1| 47,2| 85,3| 92,8| 14,5| 49.6| 22,2 0,3| 30,9 171 12,7
22 1994-95 0,00 72,0 72,4| 58,5| 133,2 10| 68,6| 19,3| 11,3| 15,5| 454 9,6 0,0
23 1995- 96 35,3 40,5| 194,2) 90,0 80,3| 26,5| 32,7| 45,8 0,6 0,6| 25,2 35,3
24 1996- 97 29,00 459| 588| 552 37,3 50,4| 29,8| 37,0 29,0
25 1997- 98 23,4 72,1) 48,1 55,0 30,8 29| 89,7 8,2 0,0 0,0
26 1998- 99
27 | 1999- 2000
28 2000- 01
29 2001- 02 9/8
30 2002- 03 135,72 50,0\ 75,7| 120,7 STOPPED 0,3 46,0 135,2
31 2003- 04 59,71 46,7| 34,0| 158,0| 180,0f 10,0| 38,0 26,6 29,0| 16,7 STOPPED 59,7
32 2004- 05 STOPPED 58,6 (0)
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 23 | 22| 24| 26| 25| 25| 25| 25| 23 23 24 2 18
Highest value| 135,2| 129,5| 132,9| 240,2| 180,0| 215,4| 110,7| 85,3| 89,7 73,5| 61,4| 158,1 748,4
Lowest value 0,0 0,0 10,0 7,5 0,0 1,0 4,3 0,0 4,1 0,3 0,0 0,0 220,6
Mean value | 26,80 41,71| 55,93| 70,06| 40,28 45,76| 36,20 28,90| 37,87| 20,87| 20,06 28,90| 439,76
Years | 24,17 Annual Precipitation from mean monthly of all years| 453,35
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 27: Arnaia

Station Ano Theodoraki Longtitude: 466.373,529
County: Chalkidiki Latitude: 4.481.532,56¢€
Period: 1974-2004 Altitude (meters): 585,00
Table with the Precipitation data of meteorologstation
S/IN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 41,00 70,2 38,3| 32,8 92,7 94,0| 53,0 69,2| 64,5 152,3 05| 32,0 740,5
2 1974- 75 31,9 40,3| 84,8 719| 100,1| 49,2 339| 16,3| 67,6 80,5 63,2 53,0 692,7
3 1975- 76 34,3 82,1 51,2 255| 27,7 82,4 75,2| 39,5 415| 36,1 21,6 159,8 676,9
4 1976- 77 8,5 133,8| 69,0 28,3| 489| 24,3| 66,3 9,6| 62,6| 32,3 635 9,0 556,1
5 1977- 78 15,3 3,8| 83,2 36,6| 137,4f 455 27,9| 81,0| 112,4} 13,0 10,5f 10,0 576,6
6 1978- 79 113,14 162,8| 28,7 78,5| 47,0| 53,5| 23,1 57,5| 79,3| 22,0 98,0 44,8 808,9
7 1979- 80 71,3 126,0| 151,3| 113,5| 121,0| 14,3} 101,8| 77,7 91,7 27,5| 68,5| 556| 1020,2
8 1980- 81 16, 71,2 50,6| 184,8| 254,0f 84,5 17,7| 155| 37,0 26,9 25| 71,0 832,2
9 1981- 82 0,7 58,0 121,0f 88,2 53,3] 96,0, 84,8| 103,2| 23,2 185| 350| 31,3 713,2
10 1982- 83 63,3 98,0 110,6| 74,0 475| 616| 26,0 14,6 19,9| 116,9| 75,9| 83,5 791,8
11 1983- 84 13,§ 26,0 62,5 140,3| 45,2| 116,5| 121,3| 58,0| 24,0| 40,0 49| 73,3 725,8
12 1984- 85 14,5 6,5| 55,3 0,0 9,5 -
13 1985- 86 13, 16,5| 194,8] 21,7 46,5| 229,2 45| 24,5 80,7| 165,5| 63,0 55,0 914,9
14 1986- 87 6,59 26,0 29,0] 20,0 89,5| 103,8| 158,0| 112,5| 285 77,0 30,5 33,5 714,8
15 1987- 88 0,0 177,0y 163,0f 37,04 29,0 805| 96,5 275 41,0| 44,7 28,0 7,5 7317
16 1988- 89 2,5 14,0| 111,5| 163,0 3,0 20| 545 21,5| 49,0 450| 945| 23,8 584,3
17 1989- 90 91, 39,3| 55,5| 78,5 0,0 1,0 18,5 34,0f 57,8 33,0f 755 8,5 493,1
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18 1990- 91 35, 455| 37,0| 306,5| 27,04 96,5| 16,5 815| 63,5 26,0| 136,0f 53,0 924,0
19 1991- 92 0,00 30,0 59,3] 54,0f 155| 350 27,5] 940 31,0 23,5| 68,0 0,0 437,8
20 1992- 93 15 23,5 44,0 52,0| 34,0 305| 655| 21,5 69,0 335 0,0 12,0 387,0
21 1993- 94 15,0 12,0 99,5| 44,0 1335 94,5| 25,0| 71,0| 44,0 25| 58,0 10,0 609,0
22 | 1994-95 0,0 79,0| 37,5| 725 13,0| 44,5| 12,5| 17,5| 18,8| 101,0| 84,5 -
23 | 1995- 96 76,54 18,0| 53,5| 158,5| 136,0) 755| 37,5| 455| 550 55| 0,0 47,0{ 7085
24 1996- 97 3445 31,5| 70,55| 129,5| 34,0] 36,0 92,5 61,5 16,5 85| 51,5| 59,0 625,5
25 1997- 98 9,5 103,0| 43,0| 131,0f 83,0 74,0 43,0 15| 159,5| 19,5 6,0 1,5 674,5
26 1998- 99 48,0 44,0 173,5| 96,0 72,5| 87,5| 75,5| 42,0| 31,04 11,0 33,5 7,0 7215
27 | 1999- 2000 52,4 50,0| 100,0f 94,0 53,0| 66,5 15,0| 44,5 8,5 6,5 18,5 0,0 509,0
28 2000- 01 9,00 212,5| 67,5 85| 96,5| 145 25| 585| 177,0 05| 17,5| 28,0 692,5
29 2001- 02 7,0 3,5| 10,0f 160,0| 19,5 9,0 128,5| 71,0| 41,0f 37,0] 154,0f 20,5 661,0
30 | 2002-03 150, 102,5| 103,0| 311,0| 84,5| 605| 55| 545| 149,0f 58,0| 13,5 57,5| 1150,0
31 2003- 04 40,4 88,0 16,0| 306,0| 178,5] 23,0f 33,0| 55,0 525| 36,55 17,0 2,5 848.,5
32 2004- 05 58,0 39,0| 64,5| 112,2| 65,5| 171,0| 51,5 0,0 83,0 73,0| 76,0 69,5 863,2
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 32| 32| 32| 31| 30| 31| 31| 31| 31| 31| 32 32 30
Highest value| 150,5| 212,5| 194,8| 311,0| 254,0| 229,2| 158,0| 112,5| 177,0| 165,5| 154,0| 159,8| 1150,0
Lowestvalue| 00| 3,5 10,0| 85| 0,0 1,0 25| o00| 85| 05| 00| 00| 3870
Mean value| 33,62| 63,55| 76,22| 104,2| 72,53| 65,33| 52,47| 47,63| 60,60| 41,66| 46,44| 37,91| 712,86
Years | 31,33 Annual Precipitation from mean monthly of all years| 702,16
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 28: Ano Theodoraki

Station Ano Theodoraki Longtitude: 415,959,912
County: Kilkis Latitude: 4.557.455,09¢
Period: 1974-2004 Altitude (meters): 480,00
Table with the Precipitation data of meteorologstation
S/IN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 52,§ 57,5| 87,5| 40,7 62,4 39,0 0,0y 17,0 -
2 1974- 75 22, 21,8 204 238 16,8] 33,1| 28,2 58| 75,0 54,8| 14,6| 13,1 330,2
3 1975- 76 6,5 30,6| 40,3| 23,8| 19,3| 47,2| 252| 32,1 71,0] 33,9| 66,5| 539 450,3
4 1976- 77 0,00 64,3 651| 26,4 27,4| 16,6 86| 16,5| 57,2 169,7| 258| 32,2 509,8
5 1977- 78 9,4 17,1 17,1 104| 254 53| 21,6| 59,5 92,4 10,3 0,0 539 322,4
6 1978- 79 40, 37,3| 24,4 639| 39,2 60,2 14,8| 80,2 49,1| 12,6| 46,8| 98,2 567,3
7 1979- 80 80, 108,0|f 45,6 26,8| 53,2 26| 489| 238 87,2 184| 17,6 17,3 530,0
8 1980- 81 32,5 113,3| 32,8| 42,6 43,1| 49,1 7,7 15,3 43,3 41| 22,5| 75,2 481,5
9 1981- 82 9,00 47,6| 106,8] 63,1 13,4| 40,4| 33,2 69,1| 13,0 0,0 46,5| 429 485,0
10 1982- 83 24 830 93,9| 53,7| 14,0y =285| 10,0 17,6 50,5| 164,12 35,0 60,1 635,0
11 1983- 84 335 16,6| 49,8 46,0 18,0 51,6 475| 29,2 0,0| 46,7 54| 52,8 397,1
12 1984- 85 429 30| 230 24,1} 13,7y 18,0 583 11,3 50,0 11,8] 12,9| 28,0 297,0
13 1985- 86 7,6 10,5| 127,6 30| 25,2| 89,7 25,1 12,55| 50,7| 64,4 13,4 14,8 4445
14 1986- 87 29,2 13,0| 21,5| 15,3| 61,3 43,8| 64,3 33,7| 28,4| 244 05| 29,8 365,2
15 1987- 88 12,4 28,4 64,8] 19,0 70| 32,2 381 22,0 256| 35,9 33,2 2,4 321,0
16 1988- 89 1,5 50| 875| 594 0,0 48| 44,3| 36,2 288| 859| 34,6 2,9 390,9
17 1989- 90 32,5 26,0 30,8| 28,6 0,0 12,6 0,0 74,2 440 21,6 249| 185 313,7
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18] 1990- 91 20,9 284| 96| 765| 400| 505| 73| 446| 40,7| 6,6| 386| 304 3941
19| 1991-92 16,0 28,2 21,8| 12,0f 46| 00| 16,6| 99,6| 64,8| 648 210| 00| 3494
20 | 1992-93 19,0 709| 67,4| 18,0| 33,5| 23,0| 435| 104 588 29,5 00| 22| 3762
21| 1993-94 0,0 16,0 57,0] 34,2 0,00 28,8| 27,0 -
22 | 1994-95 0,0 680| 203| 83,0| 99,0/ 144| 30,1| 12,2 49,4| 121,5| 68,9| 82,2| 649,
23 | 1995- 96 40,4 00| 33,7| 129,9| 42,6| 90,6| 50,9| 24,0| 345| 25| 204| 285| 4981
24 | 1996- 97 93,4 32,0 10,0{ 57,0] 32,0/ 26,4| 250| 37,0 26,0 39,0 89,0 -
25 | 1997- 98 13,0 86,0| 36,0/ 81,0{ 24,0 66,0 230| 150| 69,0 29,5| 20| 73,0| 517,55
26 | 1998- 99 45,0 47,0{ 101,0 -
27 | 1999- 2000 54,0 950| 123,0f 4,0| 40,0{ 23,0/ 150| 41,0f 23,0 50| 6,0 -
28 | 2000- 01 47,0 580 60| 12,0| 53,0| 18,0| 31,0/ 89,0| 138,0| 19,0 16,0{ 30,0 517,0
29 | 2001- 02 29,0 7,0| 16,0| 180,0f 14,0| 17,0f 72,0 57,0{ 40,0| 43,0| 500| 380| 5630
30| 2002-03 | 111, 58,0 54,0| 136,0f 83,0 32,0f 00| 47,0| 160,0f 67,0/ 14,0 50| 767,0
31| 2003-04 42,0 57,0{ 27,0] 39,0| 480| 14,0 27,0 500| 41,0| 100,0{ 57,0{ 250| 527,0
32 | 2004- 05 78,0 14,0| 18,0| 52,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 30 | 31| 31| 30| =20/ 20| 20| =20 28 30 3 3p 26
Highest value| 111,0| 113,3| 127,6| 180,0| 99,0 90,6| 87,5| 99,6| 160,0| 169,7| 68,9 98,2 767,0
Lowest value| 00| 00| 60| 30| 00| 00| 00| 58| 00| 00| 00| 00| 2970
Mean value| 31,36| 40,32| 45,94| 52,12| 31,29| 33,97| 31,47| 37,26| 55,92| 44,33| 25,36| 34,98 461,51
Years | 29,67 Annual Precipitation from mean monthly of all years| 464,33
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Station 29: Metaxochori

Station Metaxochori Longtitude: 411.631,530
County: Kilkis Latitude: 4.546.402,983
Period: 1974-2004 Altitude (meters): 63,00
Table with the Precipitation data of meteorologstation
S/IN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 92,1 63,1 93,8| 424 955| 21,7 27,0 40,0 -
2 1974- 75 71,9 48,0 54| 55,9 184 29,7\ 239| 16,9| 86,8 59,1| 26,6 854 527,6
3 1975- 76 31, 269| 46,9 37,8| 15,3| 102,6f 29,1 255| 385| 30,3| 899 47,0 521,4
4 1976- 77 6,00 55,7| 166,9| 41,8 252| 36,9| 33,3| 26,5| 40,0| 1179 79,7| 42,2 672,1
5 1977- 78 29,3 0,0 545| 155| 305| 43,9| 47,9| 99,6| 106,6| 24,8 2,3 28,3 483,2
6 1978- 79 60,3 53,7| 155| 65,0 43,5 485| 125| 92,0 64,5| 27,5 80,0 64,2 627,2
7 1979- 80 83,9 223,0f 79,5 62,0 55,0 12,0 86,0 57,5| 44,0| 112,5| 15,0f 33,0 863,4
8 1980- 81 40,4 122,7| 72,0 558| 57,8 64,8 23,2| 21,0 352 19,5| 36,5| 109,0 658,2
9 1981- 82 53 46,0 98,7| 50,0| 31,2 44,8 77,8| 106,0f 36,0 13,0 26,7| 110,7 646,2
10 1982- 83 38,5 23,7| 42,3 504 20,0 14,6 9,7| 11,4 42,6| 262,6| 95,0 70,5 681,3
11 1983- 84 32,71 155| 72,1 86,9| 47,1 59,0 74,6| 50,5| 12,4 457 9,8 30,0 536,3
12 1984- 85 24,0 0,0 485| 34,0 24,0 20| 87,0 27,0 53,0 21,0 3,01 22,0 345,5
13 1985- 86 17, 14,0| 218,0 70| 40,0| 124,0f 38,0 22,0f 54,0 68,0 701 29,0 638,0
14 1986- 87 50 17,0 22,04 11,0 75,0 69,0 72,0| 97,0 750 27,0 20,0 12,0 502,0
15 1987- 88 40 91,0f 91,0| 45,0f 18,0| 59,0 47,0}, 37,0| 20,0 59,0 42,0 36,0 549,0
16 1988- 89 0,0 18,0f 107,0f 22,0 0,0y 32,04 57,0 30,0 43,0 87,0| 102,0 0,0 498,0
17 1989- 90 29, 30,0f 39,0 37,0 0,0 3,0 8,0 36,0 75,0 50| 25,0| 31,0 318,0
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18] 1990- 91 13,0 99,0| 39,0| 104,0{ 30,4| 44,0| 37,0{ 70,0 20,0f 20,0| 97,0 350| 6084
19| 1991-92 22,0 300 39,0f{ 00| 00| 50| 17,0| 550| 61,0/ 860| 21,0| 27,0{ 3630
20 | 1992-93 25,0 39,0 40,0 18,0| 0,0, 180| 26,0/ 80| 57,0/ 190 0,0| 10,0 260,0
21| 1993-94 40 19,0| 63,0| 3,0| 420 360| 12,0| 550| 31,0f 20| 21,0] 6,0] 2940
22 | 1994-95 0,0 74,0| 41,0 68,0 46,0 24,0 11,0| 59,0 25,0| 68,0| 113,0 -
23 | 1995- 96 34,0 76,0 450| 22,0 34,0| 34,0 70| 70,0 -
24 | 1996- 97 68,0 21,0 29,0 41,0 250| 22,0| 17,0 38,0 4,0/ 23,0| 31,0| 51,0f 370,0
25 | 1997- 98 13, 76,0 250 69,0f 31,0f 300| 17,0 17,0 93,0{ 39,0/ 80| 19,0| 437,0
26 | 1998- 99 41,0 40,0 96,0 -
27 | 1999- 2000 27/0 27,0| 00| 11,0 -
28 | 2000- 01 38,0 43,0{ 90| 90| 430| 16,0 34,0/ 680| 62,0| 18,0| 40,0{ 63,0] 443,
29 | 2001- 02 24,0 4,0| 19,0{ 14,0 16,0) 12,0 60,0| 66,0f 12,0f 68,0| 88,0| 42,0| 4250
30| 2002-03 | 157, 49,0| 52,0| 980| 91,0f 80| 40| 400| 152,0f 450| 50,0 21,0f 767,
31| 2003-04 65,0 99,0 23,0 23,0| 36,0| 11,0 28,0| 40,0{ 44,0| 159,0f 49,0f 00| 577,0
32 | 2004- 05 36,0 26,0 31,0 48,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 29 | 20 | 20| 28| 20| 28] 20| =20 30 3 3 3p 26
Highest value| 157,0| 223,0| 218,0| 104,0| 92,1| 124,0| 93,8 106,0| 152,0| 262,6| 102,0{ 113,0] 863,4
Lowestvalue| 00| 00| 54| 00| 00| 20| 40| 80| 40| 20| 00| 00| 2600
Mean value| 33,96| 48,42| 58,11| 41,86| 34,05| 38,82| 39,37| 44,42| 52,60| 52,22| 38,92| 41,94| 523,53
Years | 29,17 Annual Precipitation from mean monthly of all years| 524,70
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Station 30: Melanthio

Station Melanthio Longtitude: 419.912,64Q
County: Chalkidiki Latitude: 4.535.205,36¢6
Period: 1974-2004 Altitude (meters): 490,00
Table with the Precipitation data of meteorologstation
S/IN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 51,4 40,0f 56,0 37,0 27,0 42,0 10,0 0,0 -
2 1974- 75 46,00 30,0 35,0 36,0 30,0f 25,0| 25,0| 21,0 51,04 91,0 23,0 118,0 531,0
3 1975- 76 10, 55,0 42,0] 28,0 23,0f 36,0f 350| 40,0 650| 50,0 83,0| 45,0 512,0
4 1976- 77 0,0 45,04 70,0 35,0 41,0| 60,04 350| 20,0| 58,0 75,0 48,0 36,0 523,0
5 1977- 78 15,0 3,0 52,0 23,0 53,0 56,0 41,0| 1050 75,0 10,0 0,0 23,0 456,0
6 1978- 79 85,0 80,0 30,0f 60,0f 60,0 550| 250| 710| 85,0f 16,0 75,0| 161,0 803,0
7 1979- 80 59,0 118,0f 85,0 50,0| 65,0 50| 53,0f 39,0 96,0f 39,0 12,0y 30,0 651,0
8 1980- 81 40,0 103,0| 44,0 88,0 59,0f 48,0 25,0 21,0 37,0 16,0 34,0f 44,0 559,0
9 1981- 82 0,0 32,0y 880 71,04 200 37,04 680 950| 350| 180| 450| 75,0 584,0
10 1982- 83 16,0 48,0| 123,0f 47,04 20,0f 20,04 14,0 23,0 43,0| 225,0f 51,0 58,0 688,0
11 1983- 84 13, 11,0 58,0f 79,04 39,0f 59,0y 63,0 480| 150 46,04 10,0 36,0 477,0
12 1984- 85 4,0 40| 27,0 33,0 15,0 38,0 620 70| 64,0 7,0 3,01 19,0 283,0
13 1985- 86 18,0 9,0 132,0 9,0| 43,0 136,0f 26,0f 20,0| 43,0 96,0 18,0 23,0 573,0
14 1986- 87 8,00 18,0 26,0) 11,0 62,0 42,0 750| 99,0 72,0 27,0 24,0 12,0 476,0
15 1987- 88 15, 59,0f 60,0 35,0 80| 410 62,0 40,0| 53,0 59,0 21,0 30,0 483,0
16 1988- 89 4,0 8,0| 105,04 63,0 0,0 0,0 43,0f 250 81,0| 112,0| 169,0 0,0 610,0
17 1989- 90 37,0 33,0f 65,0 43,0 0,0 6,0 0,0| 144,0| 101,0f 40,0f 59,0 47,0 575,0
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18] 1990- 91 15, 35,0| 27,0/ 83,0[ 60,0] 34,0| 330| 46,0] 33,0{ 18,0 104,0f 61,0| 5490
19| 1991-92 350 19,0 49,0 120| 3,0 00| 12,0 69,0| 67,0| 1050| 350 11,0f 417,0
20 | 1992-93 44,0 36,0 44,0| 29,0| 250| 21,0 31,0/ 11,0 144,0f 450| 00| 00| 4300
21| 1993-94 30 10,0| 68,0| 23,0| 74,0[ 59,0f 200| 92,0| 36,0 00| 41,0| 340| 4600
22 | 1994-95 0,0 66,0] 380| 550| 31,0 33,0/ 7,0| 450| 640 620]| 28,0 -
23 | 1995- 96 43, 00| 27,0| 101,0f 550| 680| 34,0 290| 380| 26,0 30| 600| 4840
24 | 1996- 97 66,0 34,0] 42,0 21,0{ 45,0 30,0] 32,0 50| 200 69,0 64,0 -
25 | 1997- 98 9,0 93,0| 200| 66,0 250| 50,0[ 240| 11,0 87,0f 69,0] 80| 640| 5260
26 | 1998- 99 49,0 39,0 121,0 -
27 | 1999- 2000 61,0 67,0{ 18,0 250 150| 16,0 34,0 24,0 00| 20,0 -
28 | 2000- 01 28, 60,0| 21,0f 00| 720| 12,0f 21,0| 72,0 950| 18,0| 82,0| 580| 5390
29 | 2001- 02 15, 15,0| 20,0 153,0f 11,0f 12,0| 51,0| 62,0 22,0{ 167,0] 179,0] 52,0| 759,0
30 | 2002-03 | 310, 100,0| 88,0| 179,0| 109,0|{ 65,0| 6,0| 52,0| 264,0f 76,0 550| 850| 1389,0
31| 2003-04 53,0 117,0| 41,0| 109,0f, 74,0| 0,0| 42,0 63,0{ 113,0| 133,0/ 62,0| 44,0 8510
32 | 2004- 05 69,0 40,0| 78,0| 102,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 30 | 30| 31| 20| 30| 20| 30| 30 30 30 30 3p 26
Highest value| 310,0| 118,0| 132,0| 179,0| 109,0| 136,0{ 75,0| 144,0| 264,0| 225,0| 179,0| 161,0| 1389,0
Lowestvalue| 00| 00| 200, o0} 00| 00| 00| 70| 50| 00| 00| 00| 2830
Mean value| 36,97| 44,00| 57,65| 58,28| 38,90| 37,76| 35,33| 47,23| 66,13| 57,80| 46,17| 44,60 584,15
Years | 29,92 Annual Precipitation from mean monthly of all years| 570,81
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Station 31: Nea Chalkidona

Station Nea Chalkidona
County: Thessaloniki
Period: 1974-2004

Longtitude:

381.632,419

Latitude:

4.509.811,674

Altitude (meters):

29,50

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 86,4 105,0f 75,5| 40,55 43,0 24,5 2,5 4,0 -
2 1974- 75 2258 72,0 56,5| 49,0 40,2 37,5| 41,7| 13,0 42,0| 73,7| 282| 16,0) 492,3
3 1975- 76 6,00 19,7 38,5| 135 6,5| 79,8| 34,5| 354| 100,7| 30,2 755| 40,5 480,8
4 1976- 77 1,0 127,04 79,0f 10,5 255| 16,6| 29,5| 20,0| 435| 47,8| 22,8| 23,3| 4465
5 1977- 78 22,00 433| 46,3| 24,8| 36,7| 458| 18,8| 146,7| 850| 22,8 2,0| 37,0] 5312
6 1978- 79 97,5 100,5| 10,0| 61,8] 22,5 34,6| 24,0| 680 37,7 155| 32,0| 56,7| 560,8
7 1979- 80 13,5 83,3| 109,8| 53,5| 65,0 94| 83,0f 238| 614| 205| 12,0 2,7] 5379
8 1980- 81 18,5 138,5| 49,0 815 556| 28,0| 47,0] 34,4 19,3 5,0 29,0| 46,0) 551,8
9 1981- 82 15,2 62,3} 91,7 57,1| 12,0 54,5| 553| 131,3| 31,5 6,7| 23,5 64,0 605,1
10 1982- 83 6,5 125,3| 101,2| 48,7 5,0| 15,1 485| 11,2 33,7| 120,8| 33,2 2,0] 551,2
11 1983- 84 359 11,0 51,0) 170,3| 29,0f 53,6] 28,3| 521 75| 20,0 6,5 70,3| 5355
12 1984- 85 120 00| 60,0 425| 240| 11,5 60,0 17,0 21,3| 23,1 0,0] 11,0 2824
13 1985- 86 2,0 19,0| 134,0 96| 41,1) 197,5| 38,0 0,0 98,2 59,0 7,6 75| 6135
14 1986- 87 7,5 31,0| 49,1 83| 63,6| 49,0| 133,7| 535| 49,3| 195 0,0 22,0| 4865
15 1987- 88 0,00 1045 92,04 31,0| 16,0f 33,3| 59,5| 19,0 17,5| 21,7 3,0 0,0] 3975
16 1988- 89 3,3 16,2 96,2 48,0 0,0 15| 43,8| 150| 34,8 345 5,5 0,0] 298,8
17 1989- 90 15,7 49,8| 32,7| 435 0,0 4,5 2,0] 20,8| 535| 12,5 0,0| 255| 2605
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18 1990- 91 14,8 29,0 68,0| 162,7 95| 638 59,3| 67,6| 395| 225| 92,0 30,0 658,7
19 1991- 92 2574 155| 29,3 0,0 5,5 3,0 12,0| 111,5] 59,5 38,0 36,0 5,5 3415
20 1992- 93 0,5 75,0 43,0 28,0 9,0 20| 255 70| 78,0 9,0 3,0 3,0 283,0
21 1993- 94 3,7 124,0| 128,0f 26,04 81,3] 70,1 451 53,8 53,5 9,3 40| 20,5 578,7
22 | 1994-95 0,0 52,0| 46,0 955| 106,5| 155| 48,0| 13,5 755| 150| 14,0 24,7| 506,2
23 1995- 96 22,0 25| 27,0 144,5| 153,0f 91,0 50,0| 45,0| 28,0 2,5 5,0 6,0 576,5
24 | 1996- 97 45,5 19,5 39,1| 39,55| 350 41,0/ 140| 130| 48| 21,5 5,0 -
25 1997- 98
26 1998- 99
27 | 1999- 2000 23,1 44,8| 110,2| 63,0 26,0 255| 155| 24,8 21,0 2,0 5,0 8,0 368,9
28 2000- 01 12,0 54,5 54,0 6,0] 67,0) 105 81| 94,3| 605 315 13,5 21,7 433,6
29 2001- 02 5,5 15,5 10,5 81,0f 13,0f 19,8| 115,0f 70,0 4.4 1,7 89,0 3,0 428,4
30 2002- 03 73,5 20,0 28, 245 11,0 -
31 2003- 04 21,1 182,7| 53,5 56,5| 84,7 11,3| 28,2| 60,0 41,5| 41,0 50| 16,5 602,0
32 2004- 05 55 62,8 80,8| 41,2 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 29 | 28 | 28| 28| 28| 28| 28| 28 28 2 2 2b 26
Highest value| 97,5| 182,7| 134,0| 170,3| 153,0| 197,5| 133,7| 146,7| 100,7| 120,8] 92,0 70,3| 658,7
Lowestvalue| 00| 0,0 10,0 00| 0,0 1,5| 20| 00| 44| 17| 00| 00| 2605
Mean value| 18,34| 60,06| 63,10| 53,47| 40,14| 40,17| 43,94| 45,11| 44,80| 26,31| 20,54| 20,12| 477,30
Years | 28,33 Annual Precipitation from mean monthly of all years| 476,10
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Chart with the Mean monthly Precipitation during gtation operation (mm)

/ \ /\ —— Highest
\/ value
Lowest

value

T T T T [ — T .

Sept Oct  MNov Dec Jan Feb March April May June July August

Chart with the Annual Precipitation of station (mm)

1985- 86 $el
1995- 96 |
2001-02 $—

1993-94 4
2003-04 $

When one monthly measurement is missing annuaévaloonsidered as 0 at graphs

262



Station 32: Chalastra

Station Chalastra Longtitude: 393.266,166

County: Thessaloniki Latitude: 4.535.543,337

Period: 1974-2004 Altitude (meters): 4,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974
2 1974- 75
3 1975- 76 20,4 33,0f 121,8) 16,0| 134,0| 38,5 -
4 1976- 77 1,5 409| 80,2 95| 175 8,8| 30,6| 15,0f 958| 28,7 11,7 7,1 347,3
5 1977-78 23,3 135| 33,0 22,8 13,2 12,7| 28,3| 37,5| 52,2 6,5 50| 108,3| 356,3
6 1978- 79 101, 63,8| 16,6| 67,8 70| 37,0 19,0 69,7| 245 85| 25,0| 635 504,2
7 1979- 80 32,q 57,8 20,4 36,6| 24,5| 13,6| 80,9| 253| 70,4 12,0| 14,0 8,5 396,0
8 1980- 81 16,0 105,0{ 31,2 745| 44,8 229| 39,0 20,8 15,0 20,5 80| 285 426,2
9 1981- 82 7,9 54,2 43,0 34,0 19,7| 43,9| 48,8| 119,5| 26,8 55| 18,1 17,0 438,0
10 1982- 83 4,5 825| 91,6| 41,0 46| 184 324 82| 17,9| 84,0 164 2,5 404,0
11 1983- 84 34,4 198| 38,4 758| 350| 474 383| 64,6 8,0| 16,2 40| 12,2 394,3
12 1984- 85 3,5 4,2 53,3| 46,2| 10,6 1,2| 56,1 6,3| 34,0 113 0,0 53 232,0
13 1985- 86 11,5 14,4| 1455 14,0| 52,5| 168,0f 25,8 13| 77,8] 62,0f 101 9,6 592,5
14 1986- 87 36,3 17,2| 40,0 8,8| 36,7 20,3| 128,0f 71,0 29,2| 25,2 22| 23,0 437,9
15 1987- 88 0,0/ 116,1| 83,9| 359| 215| 22,7 74,0 149 8,9 9,6 | 15,0 0,0 402,5
16 1988- 89 3,8 26,5| 94,5| 47,0 0,0 0,0f 60,0 17,4| 57,5| 15,55| 49,0 0,0 371,2
17 1989- 90 23, 32,0 31,0 30,0 0,0 2,0 0,0f 10,0y 285 8,0| 11,0y 13,0 188,5
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18 1990- 91 9,00 27,5| 57,4| 107,2| 14,6| 102,12 495 47,55| 358| 44,9| 48,0| 59,3 602,8
19 1991- 92 33,3 20,1| 289 4,6 5,2 4,2 21,2\ 115,6| 69,2 67,8 57,6 4,5 432,2
20 1992- 93 0,4 859| 27,0| 252 9,1 9,0| 34,3 4,21 87,0 9,3 0,4 0,0 291,8
21 1993- 94 7,3 11,5| 107,3 95| 70,8] 531 48| 588| 41,1 14 -
22 1994-95
23 1995- 96
24 1996- 97
25 1997- 98 30,4 654 3,8 6,3| 54,0 4,7 0,0 2,6 -
26 1998- 99 16,5 33,3| 178,9| 39,3| 38,8 Equipment Failure 20,y 17,4 11,7| 17,8 -
27 | 1999- 2000 88,9 47,9| 91,4| 59,2 28,6| 32,7 59| 34,5 605 2,0 2,0 0,7 453,9
28 2000- 01 249 62,3| 433 43| 551 9,2| 20,5| 88,4| 51,2 75| 18,4 6,5 391,6
29 2001- 02 3,7 14,3 3,7| 55,2 3,0 9,1| 108,1] 60,4 53| 23,9| 54,8 3,4 3449
30 2002- 03 83,3 101,6| 25,2| 109,0f 71,3 12,6 STOPPED 6,5 61,6 -
31 2003- 04 16,8 114,2| 35,8 57,3| 78,1 96| 14,1| 48,1 314 STOPPED -
32 2004- 05 34,E“ ]
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 24 | 24 | 24| 25| 25| 24| 24) 24| 25 24 24 2 2
Highest value| 101,8| 116,1| 178,9| 109,04 78,1| 168,0| 128,0| 119,5| 121,8| 84,0| 134,0| 108,3 602,8
Lowest value 0,0 4,2 3,7 4,3 0,0 0,0 0,0 1,3 5,3 1,4 0,0 0,0 188,5
Mean value | 24,29| 48,60| 58,40| 41,98| 27,70| 30,25| 39,33| 40,76 44,98| 21,18| 21,79| 20,56| 400,41
Years | 24,25 Annual Precipitation from mean monthly of all years| 419,82

264
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Station 33; Drama

Station Drama Longtitude: 511.038,602
County: Drama Latitude: 4.555.131,544
Period: 1974-2004 Altitude (meters): 101,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 52,2 26,5| 54,2 73,4 52,7 61,0 9,2| 151 -
2 1974- 75 16,5 31,2 52,0 88,6| 425 99| 50,9| 36,7 76,4 161,0f 67,1| 855 718,3
3 1975- 76 6,2 826| 57,0 24,8| 18,1 22,4 39,7| 23,4| 549 379| 818| 355 484,3
4 1976- 77 22,6 118,4| 121,5| 56,3| 47,4 515| 264 8,8| 73,8| 129,4| 23,5 8,8 688,4
5 1977-78 24,4 55| 62,2 12,8 21,3| 40,8 279| 71,0f 93,2 18,0 17,0 194 413,5
6 1978- 79 89,64 56,4 258| 42,3| 32,7| 49,7| 12,5 87,7| 86,3| 60,4| 48,0] 60,5 651,9
7 1979- 80 29,2 116,5| 119,1| 50,9| 68,4 26,3| 32,0 61,4} 161,4| 56,7 455| 30,0 797,4
8 1980- 81 27,00 42,8| 38,1 39,5 73,7| 46,2 154 6,0 60,5| 37,5| 42,7| 46,6 476,0
9 1981- 82 0,00 55,5| 87,8| 1445| 30,1| 56,4| 555| 52,1 38,0 152 555| 16,9 607,5
10 1982- 83 7,7 21,1 741| 56,4\ 14,0 39,5 150 28,7 46,1 788| 69,1 32,0 4825
11 1983- 84 25,9 72| 66,0| 134,1| 67,5| 104,9| 92,4 715| 23,1 29,5| 30,5 47,1 699,7
12 1984- 85 16,7 0,7| 49,4| 48,2 25/7| 56,4 71,8 -
13 1985- 86 37,9 177,1] 10,8 55| 57,8| 1446 210| 194 -
14 1986- 87 0,00 21,9| 34,8 18,6| 66,2| 134,55 453| 61,0 375| 451| 56,0 154 536,3
15 1987- 88 79 885| 1219 61,0f 11,1} 82,2| 120,3| 51,3 38,6| 54,9 6,9 1.3 645,9
16 1988- 89 7,5 7,7| 133,4] 58,0 0,0 75| 44,7 22,7| 49,1 72,0 92,2| 19,8 514,6
17 1989- 90 20,8 51,00 71,1} 54,9 0,0 56| 20,0 51,0 40,1} 21,6| 19,9| 28,6 384,6
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18 1990- 91 69,1 33,3] 11,8] 1445 4,2\ 43,3| 20,8| 449| 46,1 47,1| 95,7 59,3 620,1
19 1991- 92 7,2 16,6 102,5] 15,1 0,0 20| 359| 448| 37,6| 555| 289 9,9 356,0
20 1992- 93 58 54,6| 548| 59,1 59| 17,9| 34,0 52,3| 72,6 STOPPED -
21 1993- 94 STOPPED -
22 | 1994-95 STOPPED -
23 1995- 96 STOPPED 44,3113,0f 56,0| 118,0| 61,2y 77,0 56,5 23,6 22,2| 18,3 -
24 1996- 97 98,4 13,6| 104,2| 136,7| 30,0 18,6| 38,2| 59,2| 405| 39,2| 28,4| 657 672,7
25 1997- 98 4,6 60,8| 38,2| 139,2| 44,6| 118,8| 43,3 0,4| 829| 74,3 1,7 0,7 609,5
26 | 1998- 99 40,1 117,3| 108,8| 455 STOPPED 27,0 -
27 | 1999- 2000 57,3 11,4} 35,6| 59,6 485| 44,6| 154| 529| 60,2 225 7,3| 15,2 430,5
28 2000- 01 25,8 455| 12,9| 11,6| 109,9| 32,1| 24,8 449| 70,9| 68,2 39,8| 254 511,8
29 2001- 02 0, 264 42,7 19,5| 94,2 36,4 29,9| 58,6| 130,1| 37,8 -
30 2002- 03 70,0 130,7| 92,5| 235,0 STOPPED 38,4 32,6 -
31 2003- 04 75,2 110,0f 75,3| 160,5| 93,0 35| 62,7 44,7 66,3| 74,9 -
32| 2004-05 157,4 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 25 | 26 | 27| 27| 27| 27| 27| 26| 260 24 28 2% 2
Highest value| 98,4| 130,7| 133,4| 235,0| 109,9| 177,1| 120,3| 87,7| 161,4| 161,0| 130,1| 855| 797,4
Lowest value| 00| 00| 11,8 116| 00| 20| 10,8 04| 231 152| 1,7 07| 356,0
Mean value| 30,22| 50,03| 67,46| 80,30| 38,65| 50,21| 43,16| 44,99| 59,73| 59,50| 43,14| 29,76| 565,08
Years | 26,17 Annual Precipitation from mean monthly of all years| 597,15
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 34:Kato Nevrokopi

Station Kato Nevrokopi Longtitude: 488.696,344

County: Drama Latitude: 4.577.334,584

Period: 1974-2004 Altitude (meters): 580,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974 39,0f 46,0| 60,0y 57,0{ 73,0f 80,0| 21,0 6,0 574,0
2 1974- 75 54,0 97,0| 48,0 72,0 25,0 10,0 50,0 42,0| 54,0 79,0| 93,0 122,04 746,0
3 1975- 76 0,00 93,0| 58,0 26,0 45,0 28,0 29,0f 31,0f 63,0 54,0 130,04 32,0 589,0
4 1976- 77 10,0 104,0| 131,0f 48,0 90,0f 73,0 10,0f 18,0 61,0f 70,0f 40,0 28,0 683,0
5 1977-78 44,Q 3,0| 54,0 70| 25,0| 46,6 23,0| 139,0f 96,0 20,0 9,0| 75,0 541,6
6 1978- 79 108, 69,0, 52,0 67,0 450| 49,0 250| 134,0f 118,0f 58,0 70,0| 25,0 820,0
7 1979- 80 22,0 156,0| 158,0| 45,0 56,0f 181,0f 17,0f 53,0| 58,0 -
8 1980- 81 29,0 103,0f 60,0 98,0 70,0 0,0 33,0 70| 41,0f 10,0 21,0 112,0f 584,0
9 1981- 82 13, 31,0 93,0 128,0f 18,0 34,0 67,0 489| 77,0 29,0f 66,0 51,0 655,9
10 1982- 83 25,0 52,0| 1554} 110,0f 12,0y 35,0 66,0 30,0f 98,0 187,0{ 140,0| 34,0 944,4
11 1983- 84 29,0 12,0f 30,6 0,0 25,4| 250| 850 53,0 51,0f 23,0 70| 525 393,5
12 1984- 85 40,0
13 1985- 86 82,9 238,2| 21,1 3,2| 97,9] 92,3| 44,0 6,2 -
14 1986- 87 0,00 245| 30,7 47,4| 210,9| 94,8 73,3| 91,7| 49,3| 546| 37,7| 338 748,7
15 1987- 88 45,0 94,5| 192,8| 47,3| 17,5 130,2| 112,0{ 40,1} 28,7 75,0 37,6 16,8 837,5
16 1988- 89 18,7 9,9 | 114,1] 91,5 0,0| 15,4 43,0 499| 689| 589| 794 311 580,8
17 1989- 90 30,74 93,8| 69,2| 37,9 00| 16,9| 246| 608| 77,1 380 21,1 67,9 538,0
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18 1990- 91 20,5 37,1 10,7| 265,9 48| 74,7\ 17,7 66,7 79,9| 253| 96,1 32,0 731,4
19 1991- 92 4,71 37,8| 83,2] 123 0,0 0,7| 42,6| 103,7| 54,0 63,0 34,7| 36,8 473,5
20 1992- 93 50, 53,3| 59,3| 889 27,4| 322 78,2 28,9| 65,3 STOPPED -
21 1993- 94 STOPPED -
22 | 1994-95 STOPPED -
23 1995- 96 STOPPED 33,2 125,5| 121,2| 131,0f 654 59,5 40,9 203| 36,8 404 -
24 1996- 97 747 14,8| 150,7| 98,3| 40,0| 33,2| 69,6 629| 133 689 818| 63,8 772,0
25 1997- 98 10,4 90,7| 56,8| 165,8| 56,6 83,8| 40,1| 11,2| 127,6] 57,4| 135| 15,2 729,4
26 1998- 99 45,0 358 42,4 694 4.4 -
27 | 1999- 2000 51, 35,7 73,5| 183,0f 20,0 59,3| 20,7 54,8 87,2| 23,6 252 1,8 636,3
28 2000- 01 9,60 439| 28,3| 389| 76,0 424 245\ 87,7 479| 28,4 15,8| 93,3 536,7
29 2001- 02 51,0 0,0| 26,0| 1150 29,0 17,5| 149,2| 87,2 58,0| 78,8| 182,2| 24,0 817,9
30 2002- 03 104,3 111,04 91,8| 251,2 STOPPED 1334 27,9 -
31 2003- 04 11,74 90,2 51,0 194,5| 53,2 76| 57,0 254 24,8 42,2 -
32| 2004-05 129,0 175,7 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 26 | 25 | 27| 27| 25| 25| 25| 26| 260 24 28 2% 2
Highest value| 108,0| 156,0| 192,8| 265,9| 210,9| 238,2| 149,2| 139,0| 181,0| 187,0| 182,2| 122,0| 944,4
Lowestvalue| 00| 00| 10,7| 0,0} 0,0 00| 10,0 3,2| 13,3| 100| 7,0 1,8] 3935
Mean value| 34,72| 59,72| 77,14| 96,65| 45,36| 52,98| 51,48| 55,75| 70,53| 54,15| 59,57| 41,96 667,98
Years | 25,67 Annual Precipitation from mean monthly of all years| 700,00
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 35: Nikiforos

Station Nikiforos Longtitude: 525.017,441]

County: Drama Latitude: 4.557.016,57(

Period: 1974-2004 Altitude (meters): 236,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974 47,0 36,0 39,0 63,0 42,0] 34,0 26,0 0,0 56,0
2 1974- 75 11,00 48,0 56,0 79,0| 44,0 17,0| 36,0f 38,0 820 91,0f 62,0 98,0 11,0
3 1975- 76 18,0 52,0 46,0 34,0 24,0 8,0| 42,2 22,0| 450 31,0f 63,0 320 18,0
4 1976- 77 21, 86,0 76,0 350| 66,0/ 41,0 16,0 0,0| 60,0 74,0| 33,0 2,0 21,0
5 1977-78 31,0 40| 500 14,0f 20,0 36,0f 29,0 62,0{ 89,0 6,0 50| 34,0 31,0
6 1978- 79 66,0 76,04 17,0 56,0 53,0f 50,0 10,0 650 77,0| 450| 650| 23,0 66,0
7 1979- 80 19,0 69,0 60,0 43,0 59,0f 56,0 31,0f 52,0 71,0 19,0
8 1980- 81 20, 53,0f 43,0 69,0] 66,0 63,0 19,0 11,0f 40,0y 11,0 28,0] 37,0 20,0
9 1981- 82 0,00 33,0| 70,0] 92,0 50| 31,0f 16,0 40,0 26,0 50| 34,0f 70,0 0,0
10 1982- 83 0,00 16,0| 81,0 88,0 12,0 15,0 33,0 18,0} 38,0| 116,0f 69,0| 111,0 0,0
11 1983- 84 30,0 50| 62,0 79,0 56,0 62,0 104,0{f 46,0 19,0 7,0 15,0| 40,0 30,0
12 1984- 85 7,0 0,0| 53,0 250 410| 57,0 66,0 7,0
13 1985- 86 38,0 126,0 8,0 50| 53,0f 139,0f 18,0| 23,0
14 1986- 87 6,00 22,0| 30,0f 14,04 84,0 82,0 38,0 77,0 450| 58,0 0,0| 47,0 6,0
15 1987- 88 8,00 64,0| 127,0f 48,0 70| 83,0 101,0f 54,0 47,0] 122,0 1,0 0,0 8,0
16 1988- 89 6,00 13,0| 104,0f 58,0 0,0 10,0 33,0 25,0f 20,0| 126,0f 32,0| 28,0 6,0
17 1989- 90 22, 68,0 76,0| 47,0 0,0 9,0y 27,0 68,0| 29,0 88,0 21,0| 120 22,0
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18 1990- 91 54,00 26,0 7,0| 151,0 40| 46,04 18,0 27,0 60,0f 18,0 103,0{ 72,0 54,0
19 1991- 92 20 21,0 820| 21,0 3,0 20| 48,0 56,0 41,0| 48,0 34,0] 16,0 2,0
20 1992- 93 0,00 49,0 56,0 64,0 9,0 32,0 36,0 48,0 92,0 STOPPED 0,d
21 1993- 94 STOPPED
22 1994-95 STOPPED
23 1995- 96 31, 82,0| 46,0 950| 55,0 68,0 500 =200| 36,0] 34,0
24 1996- 97 79,0 6,0| 96,0| 108,0f 18,0 10,0 41,0 42,0 27,0 68,4 13,1| 33,7 79,0
25 1997- 98 7,00 100,1| 44,2 108,7| 36,4| 105,4| 40,9 58| 134,1] 65,4 0,0 0,0 7,0
26 1998- 99 42,3 84,1 74,2 825 STOPPED 47 4 42,3
27 | 1999- 2000 21,3 40,0 43,8| 133,0f 47,0| 56,6| 255| 419| 118,4| 63,0 30| 215 21,3
28 2000- 01 33, 444 40| 11,1} 106,6f 31,0f 37,7| 61,0| 82,6| 42,6| 34,0 33,5
29 2001- 02 45,(”) 21,0f 130,6| 53,4 36,1| 31,0| 243,7| 60,5
30 2002- 03 104,9 213,5| 104,0| 176,5 32,5| 66,5 104,9
31 2003- 04 103, 137,5| 62,0| 259,5| 109,0f 18,0| 49,0| 86,0| 104,0| 122,5 103,0
32 2004- 05 100,00 145,0
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 25 | 25 | 27| 27| 26| 26| 26| 26| 260 24 28 2 18
Highest value | 104,9| 213,5| 127,0| 259,5| 109,0| 126,0| 130,6| 86,0 134,1| 139,0| 243,7| 111,0 662,0
Lowest value 0,0 0,0 40 111 0,0 2,0 8,0 0,0 19,0 5,0 0,0 0,0 374,0
Mean value | 28,48| 53,22| 61,30 78,64 37,96| 43,96| 42,27 | 43,93 58,20 58,52| 40,93| 39,18| 523,80
Years | 25,75 Annual Precipitation from mean monthly of all years| 586,60
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 36: Livadero

Station Livadero Longtitude: 517.855,148§
County: Drama Latitude: 4.625.457,937
Period: 1974-2004 Altitude (meters): 650,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 76,4 75,0| 70,0| 83,0] 48,0 121,0f 26,0 0,0 -
2 1974- 75 18, 77,0 66,0| 119,0f 66,0{ 16,0 56,0 36,0f 76,0| 102,0f 79,0 144,0{ 855,0
3 1975- 76 19,00 98,0 44,0| 480 30,0f 22,0| 64,0 36,0f 80,0 57,0f 79,0| 56,0 633,0
4 1976- 77 0,00 78,0 92,0 59,0 72,0 66,0 14,0 8,0| 80,0| 103,0f =20,0| 33,0 625,0
5 1977-78 42,0 0,0| 118,0f 22,0 84,0 79,0 56,0| 125,0f 123,0f 31,0f 22,0] 58,0 760,0
6 1978- 79 101,94 120,04 74,0 80,0 82,0 48,0| 26,0| 121,0f 76,0 24,0 71,0 104,04 927,0
7 1979- 80 18,0 110,0| 120,0|f 64,0 95,0 111,0f 67,0f 87,0 30,0 -
8 1980- 81 16, 86,0, 67,0 110,04 79,0f 78,0 30,0f 17,0f 60,0 34,0f 24,0 73,0 674,0
9 1981- 82 0,00 50,0| 98,0| 162,0f 14,0| 44,0 62,0f 94,0 79,0 21,0f 93,0| 68,0 785,0
10 1982- 83 0,00 54,0| 121,0| 156,0f 30,0| 43,0 53,0 41,0| 54,0| 1450 124,8| 945 916,3
11 1983- 84 24,0 10,0| 122,0| 127,0| 101,0f 138,0| 126,0| 46,04 32,0f 27,0 254| 88,0 866,4
12 1984- 85 53,0 0,0| 95,0| 55,0 72,0 74,0| 84,0 -
13 1985- 86 95,0 280,0f 22,0 24,0 78,0 1,2| 48,0 0,0 -
14 1986- 87 0,00 36,0| 45,0 41,0f 59,0| 130,0f 650 96,0 58,0| 120,0 0,0| 34,0 684,0
15 1987- 88 0,00 66,0| 199,0| 50,0 0,0| 172,0| 141,0| 44,0f 90,0 98,0 13,0 12,0 885,0
16 1988- 89 10,0 0,0 | 152,0f 70,0 0,0 34,0 32,0| 36,0f 40,0| 54,0 44,0| 40,0 512,0
17 1989- 90 24,0 92,0| 124,0f 48,0 0,0 10,0| 15,0 106,0f 86,0 87,0f 36,0 36,0 664,0
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18 1990- 91 8,0 36,0 24,0| 302,0 0,0| 121,0f 40,0 58,0f 88,0 19,5 90,5| 129,5| 916,55
19 1991- 92 0,00 34,5| 123,5] 25,5 4,0 104,0f 95,0y 74,0f 112,5f 51,0 10,0 -
20 1992- 93 55 79,5| 99,5 61,0 24,0 47,0] 81,0| 49,3| 108,8 STOPPED -
21 1993- 94 STOPPED -
22 1994-95 STOPPED -
23 1995- 96 67,0 150,8| 83,5| 240,2y 79,6| 88,8| 64,0 22,7 41,4| 26,0 -
24 1996- 97 102, 33,0 169,0| 181,3] 68,7 21,0| 110,0| 68,6| 73,4| 55,2| 49,5| 74,3| 1006,0
25 1997- 98 15,0 99,5 63,5| 259,5| 65,2| 167,7| 47,5 8,5| 138,5| 82,0 6,5 8,6 962,0
26 1998- 99 73,3 141,0| 175,6|] 105,5 STOPPED 33,2 -
27 | 1999- 2000 54, 67,0| 86,1| 154,0f 110,5| 82,0 31,7f 87,0, 57,8| 21,8| 44,0| 24,0 820,4
28 2000- 01 17,2 31,5 55,7| 11,0| 137,7| 52,9 34,7| 106,4| 66,0| 107,7| 25,5 -
29 2001- 02 56,4 15,5| 216,8| 50,5| 48,1 30,2| 167,4| 80,1 -
30 2002- 03 147,74 122,6| 131,6| 203,5 STOPPED 57,1 44,0 -
31 2003- 04 62,3 109,5| 55,5| 227,1| 124,9| 14,8| 58,3| 54,3| 139,8| 108,7 -
32 2004- 05 201,1 2113 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 25 | 25 | 27| 27| 26| 25| 26| 26| 260 24 28 2 17
Highest value | 147,7| 141,0| 201,9| 302,0| 137,7| 280,0| 216,8| 125,0| 139,8| 145,0| 167,4| 144,0| 1006,0
Lowest value 0,0 0,0f 24,0| 11,0 0,0f 10,0y 14,0 8,0 320 1,2 0,0 0,0 512,0
Mean value | 32,41 65,24|103,33(114,94| 59,03| 82,84| 66,14 64,40| 78,05| 66,10 53,00 52,01 793,62
Years | 25,67 Annual Precipitation from mean monthly of all years| 837,51
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 37: Mikropoli

Station Mikropoli Longtitude: 484.478,409

County: Drama Latitude: 4.560.689,864

Period: 1974-2004 Altitude (meters): 360,00

Table with the Precipitation data of meteorologtation

SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum

1 -1974 41,4 89,0f 90,0y 72,0 57,0f 49,0 39,0 11,0 -
2 1974- 75 30,0 109,0| 105,0| 152,0| 40,04 21,0 88,0 70| 66,0| 115,0f 25,0| 104,0{ 862,0
3 1975- 76 12, 91,0 95,0 49,0 27,0f 80,0| 83,0| 530| 71,0{ 40,0| 160,0| 60,0 821,0
4 1976- 77 10,0 2v4,0| 137,0f 88,0| 70,0 56,0 24,0| 180| 74,0| 107,5f 18,0| 15,0 891,5
5 1977-78 18,0 136,0f 32,0 72,0f 84,0| 55,0| 187,0| 148,0 8,0 9,0| 30,0 -
6 1978- 79 114, 183,04 87,0 90,0| 122,0f 84,0 34,0| 140,0f 99,0 24,0 54,0| 84,0 11150
7 1979- 80 12,0 180,0| 152,0f 72,0 77,0f 1155f 33,0f 32,0| 25,0 -
8 1980- 81 34, 78,0 72,0| 149,5| 122,0f 121,04 42,0| 20,0 425| 18,0 97,0 -
9 1981- 82 0,00 78,5| 1150 261,3| 28,7| 100,4| 98,5| 73,5 63,0 10,8| 119,4| 27,7 976,8
10 1982- 83 0,00 64,0| 159,3| 207,8] 22,0 42,0 21,5| 43,5| 103,0| 212,0| 130,1| 43,2| 10484
11 1983- 84 14,8 8,0| 127,9| 163,0| 134,5| 138,7| 166,9| 61,3| 26,5| 12,0 21,0f 92,2 966,8
12 1984- 85 34,5
13 1985- 86 80,0 315,0f 10,2| 159} 77,0| 96,7 70,0] 34,0 -
14 1986- 87 13,0 22,0 48,0 22,0| 127,5| 105,0f 55,0 108,0f 70,0| 91,0 9,0| 34,0 704,5
15 1987- 88 24, 91,8| 240,0f 88,0 20,0| 215,0f 99,1| 52,5 815 99,8 12,0| 12,0| 1035,7
16 1988- 89 9,8 18,0 182,0| 105,0 0,0y 20,0 51,0f 37,0f 67,0 109,0{ 44,0 23,0 665,8
17 1989- 90 38,0 80,0| 82,0 47,7 0,0y 27,0 27,0| 145,0| 76,0 44,0| 755| 34,2 676,4
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18 1990- 91 52, 59,0 15,0| 349,55 88,0| 38,5| 88,0| 652| 384| 108,5| 40,0 -
19 1991- 92 7,00 44,5]| 125,5| 18,0 7,3 50| 66,5| 125,0f 685 715| 60,8 31,8 631,4
20 1992- 93 23,0 88,0| 140,0| 114,0f 23,0 4055| 68,0 36,5| 645 STOPPED -
21 1993- 94 STOPPED -
22 1994-95 STOPPED -
23 1995- 96 59,% 140,0| 153,0f 232,04 83,5| 93,0 750 405| 36,5 34,0 -
24 1996- 97 85, 28,5| 168,0|{ 152,0f 54,0y 39,0| 111,0f 61,5 29,0f 39,0 250| 61,0 853,0
25 1997- 98 20,0 108,5| 57,5| 209,0f 85,0| 118,0f 30,5| 21,0 118,5| 51,0 3,0| 15,0 837,0
26 1998- 99 49, 70,0| 200,0f 95,0 STOPPED 70,Q -
27 | 1999- 2000 58,4 70,0| 111,0| 144,0f 87,0 77,0 23,5 52,0| 49,0 32,0f 186| 13,0 735,1
28 2000- 01 18,5 60,0 32,0 8,0| 107,5| 49,0| 44,5| 111,7| 148,4| 56,0| 47,5| 144,0 827,1
29 2001- 02 79,0 0,0| 33,6| 101,0f 38,5 17,0| 134,0{ 650 395| 72,3| 200,5| 106,5| 886,9
30 2002- 03 113, 107,2| 123,0| 322,0 STOPPED 105,09 37,5 -
31 2003- 04 22,0 111,0f 47,0| 232,0f 137,0f 17,0| 46,0 62,5| 78,0| 112,0 -
32 2004- 05 101,% 213,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 26 | 24 | 27| 27| 24| 25| 25| 26| 25 24 28 2% 17
Highest value | 114,0| 274,0| 240,0| 349,5| 153,0| 315,0( 166,9| 187,0| 148,4| 212,0| 200,5| 144,0| 1115,0
Lowest value 0,0 0,0| 15,0 8,0 0,0 50| 10,2 70| 265 8,0 3,0 11,0 631,4
Mean value | 34,25| 84,33|109,33|134,25| 66,63| 87,22| 63,65| 70,27 77,20 64,28| 57,66 49,20 854,96
Years | 25,42 Annual Precipitation from mean monthly of all years| 898,26
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 38: Kalampaki

Station Kalampaki Longtitude: 515.257,514
County: Drama Latitude: 4.544.037,941
Period: 1974-2004 Altitude (meters): 67,30
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 64,4 44,4 59,4| 62,7 51,4 62,1 10,0 52 -
2 1974- 75 22,2 42,7 59,5| 91,5| 50,8| 22,7 351 88| 95,7 78,4 550| 77,0 639,4
3 1975- 76 0,4 57,7 51,2 28,0 21,3| 27,3| 439 219| 29,9| 20,2y 61,3| 52,8 4159
4 1976- 77 6,5 141,8| 98,0 38,2 50,3| 429| 38,7 74,4 89,7 22,5| 14,0 -
5 1977-78 15,8 6,2| 48,0| 19,3| 42,1 46,0 21,7| 76,6 76,6 14 43| 28,8 386,8
6 1978- 79 7477 69,7 36,1 68,0 40,1 75,0 21,6 79,0 50,7 71,2| 38,4| 58,2 682,7
7 1979- 80 49,3 140,8| 157,8| 72,4 51,1} 117,1| 24,3| 483| 284 -
8 1980- 81 23,8 995 49,6| 109,12y 91,0} 77.6| 24,2 13,6| 458| 16,8 48,7| 33,5 633,2
9 1981- 82 0,00 35,9| 104,0| 135,3| 22,2| 42,0| 584| 51,7 225| 150| 589| 83,2 629,1
10 1982- 83 20,5 41,7 99,6 67,1| 158| 46,0 37,8] 22,1| 58,8| 100,5| 91,8| 68,1 669,8
11 1983- 84 18,3 6,8| 44,3| 1430 659| 98,1 107,3| 50,6 24,4 29,2 31,2 71,2 690,3
12 1984- 85 13,0 0,0| 350| 76,3|] 31,0 396| 61,4| 285| 539| 345| 24,0| 23,8 4210
13 1985- 86 74 14,4| 1375 6,1| 44,7| 205,8 8,6 28| 47, 7| 157,0f 23,0, 22,0 677,0
14 1986- 87 0,00 90,0| 146,4| 43,4 96| 883 94,0| 394| 34,8 63,2 233 0,0 632,4
15 1987- 88 0,00 90,0| 146,4| 43,4 96| 883 94,0| 394| 34,8 63,2 233 0,0 632,4
16 1988- 89 8,0 3,6 | 125,8| 58,0 0,0 51| 50,5| 19,2 69,4 623| 77,5| 224 501,8
17 1989- 90 29,9 654| 67,7 58,5 0,0 70| 17,8| 81,7 32,5| 30,4 47,0 195 4574
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18 1990- 91 36,8 31,9 75| 178,7 55| 57,0 14,0 34,2 32,2 17,3| 37,2 37,4 489,7
19| 1991-92 44 207| 67,3| 157| 26| 45| 587| 556| 44,0| 40,7| 424 7,7| 3643
20 | 1992-93 1,6 48,7| 57,0 846| 75| 182| 475| 40,0| 552 STOPPED -
21 1993- 94 STOPPED -
22 | 1994-95 STOPPED -
23 1995- 96 46,1 149,0f 70,8 86,9| 57,0| 54, 7| 67,9| 352 14,0 14,6 -
24 1996- 97 60,4 10,3| 89,8| 166,6|f 46,5| 13,8 30,0 52,0 19,0y 27,7 20,3| 60,6 597,2
25 1997- 98 0,00 73,2 57,2| 138,4| 46,2| 104,7| 52,2 46| 116,2| 85,0 1,8 0,8 680,3
26 1998- 99 50,4 132,0f 60,5 STOPPED 23,4 -
27 | 1999- 2000 15,3 39,0 34,0 218,0 0,0f 49,3| 16,6| 42,6| 20,0 8,8| 10,2 3,2 457,0
28 2000- 01 22,8 475| 15,9 94| 130,04 31,2 22,8| 55,6| 42,1| 42,2 828| 754 577,7
29 2001- 02 64,3 0,0| 24,2 55,0| 26,2 9,4| 108,8] 28,6 20,2| 84,7| 101,0f 59,5 581,9
30 2002- 03 58,7 168,0| 75,6| 243,8 STOPPED 31,4 184 -
31 2003- 04 41,2 87,4| 25,4\ 236,4| 88,1 14,7| 44,6| 49,5 53,2| 37,0 -
32 2004- 05 138,(“ 126,0 -
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 27 | 27| 20| 28| 26| 26| 26| 26/ 271 24 2 2f 21
Highest value| 74,7| 168,0| 157,8| 243,8| 130,0| 205,8| 108,8| 81,7| 117,1| 157,0{ 101,0[ 83,2| 690,3
Lowest value| 00| 00| 75| 61| 00| 45| 86| 28| 190 14| 18| 00| 3643
Mean value| 23,91| 57,96 72,62| 95,69| 37,79| 51,76| 47,18| 41,02| 51,50| 49,92| 39,62| 33,67| 562,73
Years | 26,75 Annual Precipitation from mean monthly of all years| 602,63
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 39: Eleftheroupoli

Station Eleftheroupoli Longtitude: 520.902,445
County: Kavala Latitude: 4.529.250,5043
Period: 1974-2004 Altitude (meters): 80,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 42,84 645 77,3| 75,5 64,0f 78,2 24,2 2,0 -
2 1974- 75 53,5 67,0| 80,7| 122,7| 94,5| 53,8| 51,0 46,3| 69,9| 388| 99,0] 55,0 832,2
3 1975- 76 50 102,5| 58,0 44,0| 19,0 53,5| 485| 415| 37,0 29,5 -
4 1976- 77 79,0 43,0 72,0f 19,5| 113,5| 65,0 23,0 14,0 -
5 1977-78 22,5 6,0| 83,0 30,5 550| 64,0 535| 134,0f 754| 15,0 30| 229 564,8
6 1978- 79 74,0 95,3| 36,0| 117,0f 41,0| 117,8| 30,0| 1445 76,5| 28,0| 61,3| 835 904,9
7 1979- 80 42,0 118,0| 117,0| 102,6 66,0f 93,5 37,0 285| 24,5 -
8 1980- 81 20,5 43,0| 103,5| 206,3| 124,5| 115,5| 29,5| 12,04 62,5 33,5 13,8] 84,0 848,6
9 1981- 82 2,5 112,0| 158,5| 232,3 50 94,5 215 70| 91,5 10,5 -
10 1982- 83 39,5 8,5| 62,0| 198,8| 102,5| 116,5| 137,5| 66,5 32,5| 29,5 37,0] 455 876,3
11 1983- 84 39,5 8,5| 62,0| 198,8| 102,5| 116,5| 137,5| 66,5 32,5| 29,5 37,0] 455 876,3
12 1984- 85 2,0 0,0| 80,0 62,5 750 58,0 65,0 -
13 1985- 86 67,0 14,3 1,1 8,6 -
14 1986- 87 0,00 24,6| 39,1 16,2| 138,3| 139,0| 80,7| 144,9| 51,2 34,7| 488| 11,9 729,4
15 1987- 88 11,3 106,0| 224,4| 36,8 8,0| 103,8| 113,9| 48,2 22,3| 49,3| 19,8 0,0 743,6
16 1988- 89 0,4 160,2| 118,8 00| 19,1 56,4| 19,5 67,1 534 -
17 1989- 90 54,2 59,6| 58,4 90,9 0,0| 20,2 83| 724\ 36,7 37, 7| 26,2 4,1 468,7
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18 1990- 91 33,4 28,7| 45,6| 2453| 11,4 63,4 31,3| 33,7| 84,6| 38,7| 46,4 60,6 723,1
19 1991- 92 6,11 29,6| 64,9| 232 6,3 8,7| 284| 605| 26,4 33,4 557 3,2 346,4
20 1992- 93 2,3 49,2 944 91,4 18,2 STOPPED -
21 1993- 94 STOPPED -
22 | 1994-95 STOPPED -
23 1995- 96 7,4 129,3] 62,7| 138,6| 64,5| 555| 728 6,9 40 26,7 -
24 1996- 97 100,9 15,4| 120,3| 140,5| 49,3| 19,8 50| 234| 62,3| 46,4| 44,6| 68,4 696,3
25 1997- 98 0,6/ 103,6| 64,0] 145,0|f 68,4| 166,5| 67,3 40| 119,0f 60,1 3,4 -
26 1998- 99 77,24 745| 98,6| 82,6 STOPPED -
27 | 1999- 2000 31,2 63,8| 257,0 0,0 30,0 21,1 43,8 37,3 85| 18,7 0,0 -
28 2000- 01 15, 73,5 62,6 9,7| 80,0| 32,2 16,9 77,1} 41,0 30,2 63,6| 40,2 542,1
29 2001- 02 66,5 0,0| 36,4 10,6 0,0| 13,4| 126,9| 29,6 22,1 30,1| 77,0| 46,9 459,5
30 | 2002-03 107,§ 111,0| 132,3| 317,4| STOPPED 37,0 145 -
31 2003- 04 36,0 79,0| 64,0| 354,0| 151,0f 22,0| 48,0 92,5| 87,5| 58,0 -
32 2004- 05
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 23 | 25| 26| 26| 26| 23| 23| 24| 24 29 23 2 14
Highest value| 107,5| 118,0| 224,4| 354,0| 151,0| 166,5] 137,5| 144,9| 119,0| 78,2| 99,0| 84,0| 9049
Lowest value| 00| 00| 76| 97| 00| 87| 50| 40| 215 69 1,1 00| 3464
Mean value| 35,30| 53,89| 83,74[130,16| 53,90| 68,69| 59,59| 61,33| 58,71| 35,71| 37,59| 30,57| 686,59
Years | 24,17 Annual Precipitation from mean monthly of all years| 709,18
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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Station 40: Chrusoupoli

Station Chrusoupoli Longtitude: 558.736,979
County: Kavala Latitude: 4.536.856,957
Period: 1974-2004 Altitude (meters): 18,00
Table with the Precipitation data of meteorologtation
SIN Hydrological Sept Oct Nov Dec Jan Feb| March April | May | June July | Aug Annual
Year sum
1 -1974 39,4 19,3 73,6 559| 49,0 52,4 116 7,0 -
2 1974- 75 15,2 21,7 31,7| 112,2 43| 11,0 23,6| 53,6| 729| 128,8| 30,7 98,6 604,3
3 1975- 76 1, 51,4 31,9 33,8| 150 132 144 6,0| 26,7 9,3| 71,6| 438 318,1
4 1976- 77 16,9 136,6| 132,0|f 24,6| 58,4| 32,0| 34,2 224 69,4 37,5 27,1 2,8 593,9
5 1977-78 50,7 52| 371 16,3| 17v,7| 51,0 33,4 54,0| 609| 23,7 39,0 0,0 389,0
6 1978- 79 89,00 485| 49,0 58,7| 90,0 63,9 18,9 19,04 91,1 14,8 97,0] 61,0 700,9
7 1979- 80 25,2 89,1 172,0] 51,1 42,3 109,7| 63,8 39,4| 30,0 -
8 1980- 81 4,8 399| 77,3| 1415 975| 26,0 17,0 13,5, 27,6| 19,0 33,6 0,0 497,7
9 1981- 82 9,5 55,4| 101,8| 146,2 00| 36,4| 49,8| 66,3| 21,1 17,0 18,9 -
10 1982- 83 7,71 29,2 67,8| 124,8 38| 37,9| 452 20,5| 37,8| 207,0{ 71,2| 23,6 676,5
11 1983- 84 8,9 16,8| 556| 68,1 67,7 98| 31,7 241 175 -
12 1984- 85 10,4 4,4 53,3| 28,1| 439| 34,3| 33,6 -
13 1985- 86 40,4 176,3 75| 11,9 63,3| 56,6 6,7| 19,6 -
14 1986- 87 11,5 13,8] 31,8| 235 -
15 1987- 88
16 1988- 89 0,( 15| 56,0 22,0 24,8 30,6| 30,6 -
17 1989- 90 34,]1 9,1| 59,6 4,9 0,0 0,0 0,0f 81,0y 17,0 1,0 0,0| 36,0 2427
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18] 1990- 91 41,0 41,8 30,0/ 835| 00| 11,3| 185| 145| 782 61,4| 17,5| 19,7| 4174
19 1991- 92 11,4 46,0 344| 826 26,0| 17,5( 26,8] 70,0 0,0 0,0 -
20 1992- 93 0,00 184| 79,3 4,0 STOPPED -
21 1993- 94 STOPPED -
22 | 1994-95 STOPPED -
23 1995- 96 0,3 106,1| 82,4 110,9| 53,5 6,7 -
24 1996- 97 359 16,5| 109,1) 210,8| 39,2 17,7| 34,0| 68,1 20,9| 39,8 5,6 100,3 697,9
25 1997- 98 28 79,7 39,3| 116,7| 52,0| 116,4| 52,2 0,0y 79,6 17,5 16,8 0,0 573,0
26 1998- 99 54,0 105,6 54,5 -
27 | 1999- 2000 55, 27,2 39,8| 30,3| 24,0| 21,6| 44,3| 47,7| 16,0 0,8 0,0 1,8 309,0
28 2000- 01 20,8 52,2\ 82,0 24,8| 86,3 94| 145 90,4 24,9 17,7 53| 48,6 476,9
29 2001- 02 63,5 0,0| 32,0| 44,3| 832 6,5| 59,8 144 9,21 12,9| 179,4| 37,2 542.4
30 2002- 03 97,3 206,2| 81,5| 266,0f 57,8 24,2 30,7 59,9| 56,8 47| 25,3 0,7 910,9
31 2003- 04 22,0 112,5 15| 307,1| 1274y 20,5 37,9| 45,9| 143,9| 16,1} 17,3 -
32 2004- 05
Statistics and charts
me:‘;’:‘ﬁg;‘:{s 25 | 25 | 25| 26| 22] 22| 23| 23 23 29 2 2p 16
Highest value| 132,5| 206,2| 172,0| 307,1| 127,4| 176,3| 73,6| 90,4| 143,9| 207,0| 179,4| 100,3| 9109
Lowest value| 00| 00| 03| 4,0 00| 00 00| 00| 92| 08| 00| 00| 2427
Mean value| 32,87| 51,59| 58,80| 84,37| 43,74| 38,24| 33,85| 38,89| 49,45 40,61| 34,08| 26,08| 532,64
Years | 23,08 Annual Precipitation from mean monthly of all years| 530,97
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Chart with the Mean monthly Precipitation during gtation operation (mm)
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SECTION 2

DIGITIZED TEMPERATURE DATA OF
HANDWRITTEN MEASUREMENTS FROM
25 METEOROLOGICAL STATIONS AT
NORTH GREECE
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Station 1T: Ano Kalliniki

Station Ano Kalliniki
County: Florina
Period: 1974-2004

Longtitude: 284.948,05
Latitude: 4.526.799,97
Altitude (meters): 634,60

Table with the mean monthly Temperature data (@s)af meteorological station

SIN g'?g;rs(l;“ Sept Oct Nov Dec Jan | Fehh March April | May | June July | Aug | Aver A
1 -1974 85| 12,6| 18,0 209| 21,7 - -
2 | 1974-75 18,34 11,3 54| -09| -7,4| -1,7 6,3| 10,7| 153| 18,1 20,7| 19,7 96| 28,1
3 | 1975-76 194 116 6,0 1,6 11| 29 11,4 19,4 225 21,7 - -
4 | 1976- 77 20,4 6,4 4,2 33| 88| 10,0| 12,8 17,4| 20,3| 245| 23,3 - -
5 | 1977-78 17,4 13,9 11,8 5,8 57| 9,9 9,6 - -
6 | 1978-79 7,0 2,7| 65 9,0 92| 14,8| 20,6| 22,1| 20,0 - -
7 | 1979- 80 18,2 131 8,4 6,8 09| 50 7,1 99| 13,7 18,8 22,9| 23,1| 12,3| 22,22
8 | 1980- 81 20,2 18,1 10,7 57 0,7] 1,2 98| 11,0f 13,4 21,3| 21,2 21,9| 12,9| 21,2
9 | 1981- 82 18,7 15,9 4,2 6,4 40| 2,7 7,0 96| 145| 20,5 215 22,1| 12,3| 194
10 | 1982- 83 20, 15,2 7,8 6,5 44} 56| 10,0 13,8] 18,7| 19,0 22,6| 22,1 13,8| 18,2
11 | 1983- 84 19, 124 8,4 54 6,2| 6,9 7,0| 10,0 17,7 20,9 24,0 22,2 133| 18,6
12 | 1984- 85 20,4 18,3| 10,3 54 55| 34 85| 15,7| 20,5| 24,8 256| 24,1 152| 222
13 | 1985- 86 20,4 13,2 10,8 7,1 53| 54 81| 153| 18,6| 20,7| 23,8| 24,8| 145| 195
14 | 1986- 87 22,7 16,9 8,3 0,0 48| 5,9 35| 13,9 17,3| 22,4| 26,5| 24,9 139| 26,5
15 | 1987- 88 23,0 13,8 8,3 5,8 39| 49 78| 11,9| 183| 21,9| 26,5| 268 144| 229
16 | 1988- 89 27,5 98| 14,1 14,7| 18,4 21,4 224 - -
17 | 1989- 90 19,0 11,7 7,1 30| -57| 62| 10,4 12,3| 16,1| 21,2 24,2 225| 12,3| 29,9
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18| 1990-91] 189 150] 105] 05] -15] 00] 97| 94 139] 210] 225] 215] 118] 24
10| 1991-92| 17, 139 86| -2.2 30| 70| 11,9] 151| 204| 22,0] 254 - -
20| 1992-93| 205 16.8| 83| 36| 24| 21| 70| 128 161| 21,9| 242| 240| 129| 266
21| 1993-94| 21,9 17,7 68| 56| 45| 40| 108 120 181| 219| 241| 252| 144| 212
22 | 1994-95| 235 149| 84| 39| 04| 7.4| 78| 104| 169| 233| 241| 222| 136| 237
23| 1995-96| 18,4 132| 81| 66| 31| 26| 37| 105| 17.1| 21,7| 228 228| 126| 202
24 | 1996-97| 14,4 11,1| 86| 33| 38| 45| 61| 69| 17.9| 232| 241| 21,3 12,1| 208
25 | 1997-98| 18,d 11,0 7.8| 35| 35| 44| 50| 138| 157| 225| 254| 256| 130 221
26 | 1998-99| 18,1 146| 6,6| -05 - -
27 | 1999- 00 - -
28 | 2000- 01 - -
29 | 2001- 02 - -
30 | 2002- 03 178| 211] 229 230 - -
31| 2003-04| 164 129 7.8 21| 12| 68| 11,7| 135] 19.2] 216] 210 - -
32| 2004-05| 16 144| 84| 3.2 - -
Statistics and charts

Years | 24,9 Aver A
megst:”ebrﬁregfs 26| 24| 25| 25| 23| 24| 24) 25| 25| 26/ 26| 26| 18| 18
Highestvalue| 27,5|183| 118| 7.1| 62| 99| 108|157| 205| 248| 265| 268 152| 299
Lowestvalue| 14,7 110| 42| -22| -7.4| -1,7| 35| 69| 126| 180| 20,7| 197| 96| 182
Meanvalue| 19.6]142| 82| 39| 20| 43| 78|11,6] 162| 209| 233| 229 129 22,6
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Station 2T: Limnochori

Station Limnochori
County: Florina
Period: 1974-2004

Longtitude:

294.062,52

Latitude:

4.500.615,25

Altitude (meters):

598,90

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 19,9 15,3 21, 22,0 -
2 | 1974-75 18,4 134 57 04| -02] -1,2 3,9 8,6| 13,3| 16,3| 18,7| 17,8 96| 19,9
3 | 1975-76 16,4 94 6,2 0,3 0,6 6,4| 11,0 15,1} 17,8| 20,7| 18,5 -
4 | 1976- 77 17,4 13,8 6,9 2,4 241 7,7 7,7 91| 17,5| 20,3| 23,1 22,7 12,6| 20,7
5 | 1977-78 17,3 12,2§ 10,5 0,1 14| 99| 128 8,1| 12,8 18,1 19,7| 19,5 11,9| 19,6
6 | 1978-79 9,4 3,6 4,1 6,6 3,0] 09 12,7| 18,9 18,9| 18,9| 18,5 -
7 | 1979- 80 14,8 10,5 8,8 49| -1,0| 2,8 5,6 99| 12,7| 18,0| 21,3| 21,0f 10,8 223
8 | 1980- 81 17, 134 9,5 37| -15| 2,8 85| 10,8| 13,9| 20,6 20,6| 204 11,7 221
9 | 1981- 82 17,4 14,8 7,9 51 25] 11 5,0 98| 15,4| 20,3 21,2 21,5 119| 204
10 | 1982- 83 19,2 13,9 6,6 6,3 48| 3,5 92| 15,2 17,6| 18,5| 21,7 19,8] 13,0 18,2
11 | 1983- 84 17,4 11,0 6,7 57 77| 5,0 57 94| 154| 19,4 211} 20,1} 12,1 16,1
12 | 1984- 85 18,3 16,3 8,5 2,9 26| 1,3 59| 12,6 17,6| 19,7| 22,1 22,6| 12,5| 21,3
13 | 1985- 86 18,14 11,8 9,5 6,3 37| 3,6 6,8| 13,1| 16,4 19,8 21,2| 22,5| 12,7| 189
14 | 1986- 87 19,3 12,9 6,4 1,3 26| 48 11,4 14,5| 20,0 23,8] 22,6 -
15 | 1987- 88 21,9 135 7,7 4,6 49| 3,9 6,7 11,1| 16,5 25,7 23,6 -
16 | 1988- 89 18,4 12,8 4.4 2,4 23] 53 93| 13,9| 14,9| 18,4 21,8| 21,9 12,2| 19,6
17 | 1989- 90 184 119 7,8 4,4 45| 7,0 10,0 12,2| 16,1| 20,1} 23,2| 21,9| 13,1| 18,8
18 | 1990- 91 17,9 14,0f 11,8 3,7 33| 04| 12,0f 12,3| 13,7 21,0 22,4| 20,7 12,8 22
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19 | 1991- 92 20,4 16,3 9,9 2,4 35| 24 74| 11,3| 14,4| 19,9| 20,8| 23,7| 12,7 21,3
20 | 1992- 93 18, 16,0 8,5 2,3 22] 2,1 76| 13,7| 16,9| 20,3| 21,6| 22,9 12,7| 20,8
21 | 1993- 94 17,1 15,3 7,4 8,4 74| 26| 14,3| 12,9| 17,0| 19,8| 22,9| 23,2| 14,0 20,6
22 | 1994-95 21,0 14,1 7,6 3,0 16| 6,6 74| 10,2\ 15,3| 20,5| 22,8| 20,9| 12,6| 21,2
23 | 1995- 96 17, 11,3 5,8 4,3 15| 2,3 1,9 9,3| 189| 23,1| 24,6| 245| 12,0] 231
24 | 1996- 97 17,3 12,0 10,6 5,6 55| 4,6 6,2 70| 141 22,8| 250| 21,8] 12,7| 20,4
25 | 1997- 98 18,1 11,6 7,8 3,5 3,3| 5,8 53| 14,6 16,2| 23,3| 259| 253 13,4 226
26 | 1998- 99 179 141 3,9 0,9 -

27 | 1999- 00 24 -38]| -05 2,2 78] 12,9 24,7 -
28 | 2000- 01 20,1 13,4 12,2 5,2 41| 4,7 12,4 105 17,2| 22,7| 258| 251| 14,5 21,7
29 | 2001- 02 21,2 16,2 66| -29 1,2| 6,9 7,4 9,7| 14,2 20,7| 24,8 23,1 12,4| 27,7

30 | 2002- 03 18,1 13,2 9,4 3,3 85| 17,4| 22,0| 24,0| 250 -

31| 2003- 04 18,2 15,1| 10,6 2,6 8,4 9,3| 12,8| 19,3| 24,2| 23,6 -
32 | 2004- 05 17,4 15,8 8,2 4,7 1,7| 0,7 58| 10,6 16,3| 19,4| 20,8| 21,0f 11,9} 20,3

Statistics and charts
Years| 29,5 Aver A
Number of

measurements 31| 31 30 31 28 27| 27| 30 30 28 30 31 23 23
Highest value| 21,9| 16,3| 12,2 8,4 7,7 9,9| 14,3| 15,2| 18,9 23,3| 259| 253| 14,5| 27,7
Lowest value 9,1 3,6 3,9 -2,9 -3,8 -1,2| 19} 70| 12,7 16,3| 18,7 17,8 9,6 16,1
Mean value | 18,1 13,2 7,9 3,4 2,6 36| 75|10,9| 155| 20,0 22,4 22,0 12,3| 20,9
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Station 3T: Amuntaio

Station Amuntaio
County: Florina
Period: 1974-2004

Longtitude: 304.125,02
Latitude: 4.507.749,93
Altitude (meters): 579,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A

1 -1974 17,1 12,3 6,1 3,9 44| 54 6,9 97| 16,6 18,2 21,3| 21,7 12,0 17,8
2 | 1974-75 17,4 124 8,9 3,4 29| 3.3 85| 135| 16,7| 21,4 21,8 20,9| 12,6| 189
3 | 1975-76 18,3 13,8 9,4 54 53| 4,6 86| 16,0 16,4| 17,6 20,3| 18,3| 12,8| 15,7
4 | 1976- 77 16,3 12,6 7.4 3,6 58| 13,8] 13,6| 14,0 18,3| 225| 255| 234 147| 21,9
5 | 1977-78 16,74 14,4 9,9 5,0 41| 10,8 12,7| 13,7| 16,9| 22,5| 27,0 23,1| 14,7 22,9
6 | 1978-79 23,1 15,3 54 55 3,0] 85 92| 11,3] 13,8| 21,0f 22,2 206| 13,2| 201
7 | 1979- 80 17,9 16,5 10,9 6,9 13| 25 49 92| 11,7| 16,9 21,4} 21,6 11,8 20,3
8 | 1980- 81 18, 134 9,0 3,7 16| -9,0 13,7 20,2\ 20,4| 20,6 -

9 | 1981- 82 17,4 14,0 4,2 4,3 20] 11 5,0 8,9| 14,4 20,2| 20,7 21,2 11,2 201
10 | 1982- 83 19,0 12,7 54 4,4 19| 0,2 6,6 11,7| 159| 17,4 21,5| 19,7 11,4| 21,3
11 | 1983- 84 16,0 10,7 53 2,8 20| 2,7 4,9 8,1| 14,2| 184 -

12 | 1984- 85 142 75 2,0 13| 1,8 51| 11,9| 16,5| 18,7| 21,4| 21,7 -

13 | 1985- 86 16,4 9,2 5,8 5,2 26| 1,8 55| 11,4 14,9| 19,2 21,0f 22,1} 11,3] 20,3
14 | 1986- 87 18,2 119 48| -0,3 30| 3,6 09| 105| 13,7 19,0 23,2 21,3 10,8] 235
15 | 1987- 88 20, 12,0 6,4 3,7 34| 25 51 8,9| 13,7 -

16 | 1988- 89 13,0 15,9 17,4| 23,2 254 237 -

17 | 1989- 90 21,2 129 8,4 3,3 1,4| 56| 12,8| 159 17,7| 20,7| 23,7| 22,1| 138 22,3
18 | 1990- 91 16,§ 13,1 9,3 2,0 11| 0,8 8,1 9,2| 12,2| 20,3 21,6| 21,7 11,4 20,9
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19 | 1991- 92 17,5 13,8 7,0 -4,2 2,2 6,6| 10,9| 14,2 195 22,2 234 -
20 | 1992- 93 17,8 15,2 8,5 3.3 0,5 0,9 59| 10,55 16,2 21,1 225 22,8| 12,1| 22,3
21 | 1993- 94 18,20 15,2 6,0 5,2 6,0| 4,2 9,8| 15,2| 18,2 22,1 23,8 25,0 14,1 20,8
22 | 1994-95 229 16,3 9,7 6,2 3,7 7,7 85| 11,7 17,5| 23,8 245 225| 14,6 20,8
23 | 1995- 96 18,7 14,3 7,2 6,8 36| 4.3 49| 109 19,9| 23,7 26,0 249| 13,8 224
24 | 1996- 97 18,4 12,9| 10,1 5,2 6,4| 6,2 7,7 78| 19,3| 24,1 255| 22,8] 13,9| 20,3
25 | 1997- 98 19,4 125 8,2 4,3 51| 7,0 6,7| 14,6 17,0| 23,4| 26,6| 25,7| 14,2 223
26 | 1998- 99 19,4 15,5 7,8 3,0 -
27 | 1999- 00
28 | 2000- 01
29 | 2001- 02
30 | 2002- 03 12,71 7,2 3,0 38| -1,3 51 8,7| 18,3| 22,0 23,3| 238 -
31 | 2003- 04 16,9 13,0 8,2 2,3 -0,5| 3,5 6,9| 11,4 13,7| 19,7 22,4 21,9| 116| 229
32 | 2004- 05 17,7 13,7 7,4 3,9 16| 04 59| 10,8] 16,9| 19,5 22,9| 22,2| 11,9| 225
Statistics and charts
Years| 27,0 Aver A
Number of
measurements 26| 28 28 28 26 27| 27| 27 28 27 26 26 21 21
Highest value| 23,1 16,5| 10,9 6,9 6,4| 13,8| 13,6 16,0 19,9| 24,1 27,0 25,7 14,7| 23,5
Lowest value| 16,0f 9,2 4,2 -4,2 -0,5 -90| 09} 7,8 11,7 16,9 20,3| 18,3| 10,8 15,7
Mean value | 18,4| 13,4 7,6 3,7 3,0 35| 74|116| 159| 20,6| 23,0 22,3| 12,5 21,0
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Station 4T: Tropeouchos

Station Tropeouchos
County: Florina
Period: 1974-2004

Longtitude: 276.016,10Q
Latitude: 4.510.396,8(
Altitude (meters): 1.000,00

Table with the mean monthly Temperature data (@s)af meteorological station

SIN g?g;jlr:)(l;r Sept | Oct Nov Dec Jan| Fell March April | May | June July | Aug | Aver A
1 -1974 17,8 12,7 4.9 1,9 1,7 29 6,7 80| 12,9} 18,0 205 21,1 10,8 194
2 | 1974-75 174§ 12,4 5,2 -0,5 -5,3( -1,3 6,2 10,2| 14,9} 17,8 20,7| 19,7 9,8 26
3 | 1975-76 19,3 11,7 5,9 1,5 10| 1,6 4.4 99| 14,2y 19,7y 17,9| 15,6 10,2| 18,7
4 | 1976- 77 15,4 13,0 6,7 6,7 16,5 19,9| 184 -
5 | 1977-78 13,4 8,8 6,7 -0,5 0,1 2,9 4.8 6,5 11,5\ 16,7| 18,2 17,4 89| 18,7
6 | 1978-79 12,5 8,8 0,1 3,3 06| 24 20,1} 18,5 -
7 | 1979- 80 17,4 11,7 7,2 38| -36| 16 51 80| 11,9| 17,6| 20,9| 20,7| 10,2| 245
8 | 1980- 81 17,3 12,3 7,9 21 41} 14 8,3 95| 13,3| 19,9| 19,6| 19,8| 10,6 24
9 | 1981- 82 17, 13,8 1,3 3,5 22| 1,0 4,9 8,7| 14,2| 19,6| 20,3| 20,5| 10,6| 19,5
10 | 1982- 83 18, 12,8 4,6 4,2 38| 1,1 7,5 19,6 18,7 -
11 | 1983- 84 15, 10,0 3,2 1,8 3.1 4,2 14.6| 17,3] 19,3 -
12 | 1984- 85 14,9 7,1 1,1 08| 2,3 46| 109 15,9| 18,4 21,6 21,7 -
13 | 1985- 86 17,4 10,6 8,3 3,9 21| 2,9 6,3| 11,9| 15,0 184| 20,2| 22,0 11,6| 19,9
14 | 1986- 87 17,4 11,7 54 0,3 30| 41 04| 10,3| 13,1 18,3| 23,2 21,0f 10,7 229
15 | 1987-88| 20,9 11,3 7,2l 153| 20,2 -
16 | 1988- 89 14p 17,1 20,9| 21,4 -
17 | 1989- 90 17,9 115 7,4 35| -2,2| 64 9,7\ 12,4| 15,3| 19,3| 22,6| 21,8] 12,1 24,8
18 | 1990- 91 17,20 14,5 9,8 1,5 14 1,5 8,8 94| 12,9| 20,0 21,4 21,1 11,4 228
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19 | 1991- 92 18,1 14,0 8,2| -0,7 1,2| 31 78| 11,6 14,7| 19,3| 21,0] 243| 11,9 25
20 | 1992- 93 18,4 16,5| 10,2 2,8 01| 1,2 71| 12,0 16,2 21,1| 23,1| 239| 12,8| 23,8
21 | 1993- 94 19,0 16,0 5,7 6,6 48| 43| 10,3| 12,0 17,3| 20,3| 23,2| 236| 13,6| 193
22 | 1994-95 21,4 14,1 8,1 2,6 16| 7,4 78| 11,1 159 20,8 23,1 204| 129 215
23 | 1995- 96 16,9 12,0 4.8 5,9 32| 3,8 35| 11,2| 17,7| 214 225| 22,1] 12,1} 19,3
24 | 1996- 97 16, 11,6 10,0 5,4 46| 4,8 6,3 6,9| 16,6 21,6 23,0/ 20,0| 12,2| 184
25 | 1997- 98 17,2 10,5 7,8 3,8 39| 5.2 48| 13,7| 14.6| 21,7\ 17,9| 23,1] 12,0 19,3
26 | 1998- 99 17,3 134 7,9 0,1 -

27 | 1999- 00 4,1 52| 4,7 5,7 6,5 -

28 | 2000- 01 47 30| 21 9,5 55| 12,8| 25,7| 33,1 34,3 -

29 | 2001- 02 24,6 -2,0| -05| 83| 12,2 12,3| 18,8| 23,8| 26,7| 249 -

30 | 2002-03| 22,5 17,2 20,6| 22,1 22,5 -
31 | 2003- 04 154 12,4 7,4 06| -1,2| 25 6,2| 10,9| 12,8| 184| 21,1| 20,4 10,6| 22,3
32 | 2004- 05 16,0 13,6 6,0 3,9 05| -1,5 52| 10,3| 15,8| 18,3| 21,9| 20,6] 10,9| 234

Statistics and charts
Years | 27,2 Aver A
Number of

measurements 28| 27 25 29 27 27| 26| 25 27 28 29 28 20 20
Highest value| 24,6 16,5| 10,2 6,7 5,2 83| 12,2 13,7| 18,8 25,7| 33,1 34,3| 13,6| 26,0
Lowest value| 12,5 8,8 0,1 -2,0 -5,3 -1,5| 04} 55| 11,5 16,5 17,9 15,6 8,9| 184
Mean value | 17,8 12,5 6,6 2,7 0,9 30| 65| 99| 148| 196| 21,6| 21,4 11,4| 21,7
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Station 5T: Monospita

Station Monospita
County: Imathia
Period: 1974-2004

Longtitude: 346.179,19
Latitude: 4.497.504,86
Altitude (meters): 47,00

Table with the mean monthly Temperature data (Gs)af meteorological station

SIN g?g;jlr:)(l;r Sept Oct Nov Dec Jan| Fely March April | May | June July | Aug | Aver A
1] -1974 -
2 | 1974-75 -
3 | 1975-76 --
4 | 1976-77 --
5 | 1977-78 34 70| 10,3| 119| 16,9 23,3| 24,0 24,0 - -
6 | 1978-79 18,4 14,2 8,5 7,4 15| 6,8 10,4 11,3 18,6| 23,2 23,9| 239| 14,0 224
7 | 1979- 80 20,0 14,6 10,3 6,3 21| 5,0 79| 11,0 155 21,6| 24,0 236| 13,5 21,9
8 | 1980- 81 19,§ 15,9 114 5,0 13| 51} 11,4} 12,6 16,4 23,6| 23,6| 230 14,1| 223
9 | 1981- 82 20,71 17,0 7,7 6,8 35| 34 72| 11,6| 17,6 23,0 23,3| 23,1 13,7 19,9
10 | 1982- 83 22,0 15,6 8,0 6,6 45] 3,6 88| 14,3 19,4 20,7| 24,4 229| 14,2 20,8
11 | 1983- 84 19,4 141 7,7 5,5 48| 57 79| 11,4 17,8| 21,4 23,0 22,3| 13,4 18,2
12 | 1984- 85 20,9 17,4| 10,2 51 38| 21 75| 14,4 19,1| 21,7 -l -
13 | 1985- 86 13,9 10,3 7,2 53| 51 85| 14,7| 18,9| 23,0| 236| 254 - -
14 | 1986- 87 21,0 15,0 8,5 2,5 35| 68 43| 12,9| 17,0| 21,8 26,2| 23,6| 13,6 23,7
15 | 1987-88| 23,4 14,4 9,3 6,1 - -
16 | 1988- 89 31 66| 11,3| 154| 17,3| 20,9| 245| 24,8 - -
17 | 1989-90| 21,2 14,8 9,6 3,7 1-
18 | 1990- 91 11,0 159| 23,3| 24,6| 24,2 - -
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19 | 1991- 92 20,4 16,7| 10,3 2,5 44| 4,6 9,2| 13,6| 17,3| 22,6| 23,9| 26,4 14,4 239
20 | 1992-93| 20,9 16,8| 11,1 4,3 40| 3,4 84| 12,9| 19,0 250| 24,5| 250| 146| 216
21 | 1993-94| 20,4 18,0 8,2 7,2 6,7| 57| 10,8| 14,4 189| 22,7| 255| 256| 153| 19,9
22 | 1994-95 23,5 16,3 9,8 5,8 43| 8,4 9,0| 12,8| 18,1 23,6| 252 23,1| 15,0 20,9
23 | 1995- 96 19,7 14,5 6,1 7,1 46| 4,8 57| 11,6| 19,8| 23,3| 24,3| 24,4| 13,8] 198
24 | 1996- 97 18,7 13,7| 10,2 6,9 57| 5,1 7,9 8,7| 189| 235| 250| 233| 14,0] 199
25 | 1997- 98 19,2 12,8 9,7 5,7 51| 7,8 6,6 14,3| 17,6| 23,9| 259| 26,2| 14,6| 21,1

26 | 1998- 99 19,4 15,7 9,1 4,0 4.8 18,7| 23,8| 26,3| 25,9 -
27 | 1999-00| 21,5 16,6 9,8 7,4 15| 6,1 8,0| 151| 20,8| 235| 257 253| 151 24,2
28 | 2000- 01 20,7 15,0| 12,2 6,6 6,4| 7,1| 12,7| 12,5| 18,0| 22,3| 25,7| 26,2 155| 19,8
29 | 2001- 02 21,8 175 8,6 0,2 3,7\ 97| 11,4| 12,4| 186| 24,1| 258| 24,7| 149| 256

30 | 2002- 03 19,3 15,0 10,6 5,8 71| 2,4 7,9 21,6| 24,4 -

31| 2003- 04 14,9 12,7 7,2 55| 8,3| 11,7| 154| 19,5 24,9 28,1| 26,3 -
32 | 2004-05| 23,6 18,9| 12,5 8,9 8,0| 6,3| 11,5| 156| 21,2| 24,1| 27,0{ 26,4 17,0{ 20,7

Statistics and charts
Years | 24,6 Aver A
Number of

measurements 23| 25 25 25 25 24| 24| 24 26 26 24 24 18 18
Highest value| 23,6 18,9| 12,7 8,9 8,0 9,7 12,7| 15,6 21,6 250| 28,1 26,4 17,0 25,6
Lowest value| 18,2} 12,8 6,1 0,2 1,3 21| 43| 87| 155| 20,7 23,0 22,3| 13,4 18,2
Mean value | 20,7| 15,6 9,7 5,7 4,3 57| 9,0 13,0| 18,4 23,0| 249| 24,6| 14,6| 21,5
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Station 6T: Rodochori

Station Rodochori
County: Imathia
Period: 1974-2004

Longtitude: 332.288,80
Latitude: 4.507.060,49
Altitude (meters): 545,00

Table with the mean monthly Temperature data (@s)af meteorological station

SIN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fehh March April | May | June July | Aug | Aver A
1 -1974 74 95| 16,0] 21,0| 24,0]| 244 -
2 | 1974-75 20,4 155 9,5 6,2 6,3| 3,1 88| 13,2| 18,0| 20,1| 22,5 21,3 13,8] 194
3 | 1975-76 20,4 14,4 6,6 4,5 28] 1,7 46| 11,7| 13,2 19,7 21,9 201} 11,8| 20,2
4 | 1976- 77 19,4 12,9| 10,3 5,7 52| 9,8 97| 11,7 17,9| 22,1| 24,6| 235| 144 194
5 | 1977-78 16,4 14,0f 11,6 31 71 6,9 54| 13,4 22,0{ 238| 21,5 -
6 | 1978-79 14,9 11,8] 11,0 7,7 32| 9,0 83| 11,8] 13,5| 22,8| 22,3| 22,6| 13,2| 19,6
7 | 1979- 80 19, 12,3 9,1 6,8 06| 41 6,2| 10,6 13,9| 19,6 233| 23,6| 125 23
8 | 1980- 81 20, 13,3| 10,9 6,5 1,1 3,8| 10,4 11,7 151 22,1 22,5 2255| 13,3 214
9 | 1981- 82 20, 16,5 7,6 5,9 38| 21 5,7 9,7 16,8| 22,0 22,7| 23,1| 13,0 21
10 | 1982- 83 21,4 14,6 8,9 6,1 56| 2,6 89| 145| 18,1 18,8 21,8| 21,5| 13,6| 19,2
11 | 1983- 84 18,8 13,8 6,9 4,4 46| 2,6 54 95| 16,8| 20,3| 22,3| 21,8| 12,3| 19,7
12 | 1984- 85 20,4 17,2 9,9 4,1 29| 0.1 55| 13,6 18,4 20,4 -
13 | 1985- 86 1384 91 7,5 50| 3,9 58| 13,9| 16,9| 21,0f 22,3] 245 -
14 | 1986- 87 21, 13,8 7,8 3,2 36| 43 1,9| 11,1} 14,7| 20,7 24,8| 22,3| 12,4| 22,9
15 | 1987- 88 22, 12,3 8,1 5,6 -
16 | 1988- 89 3.4 62| 10,0 14,8| 155| 19,2 22,3| 23,8 -
17 | 1989- 90 19, 134 8,5 4,3 -
18 | 1990- 91 9 139| 21,6| 225| 22,3 -
19 | 1991- 92 19,14 14,7 8,8 1,3 49| 4,2 77| 11,4| 156| 20,8| 21,8| 25,7| 13,0| 244
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20 | 1992- 93 19,4 15,8 104 3,3 51| 21 72| 129| 16,6 21,6| 23,3| 250| 13,6 229

21 | 1993- 94 20,14 16,8 5,5 8,0 4,9 9,0 11,8) 17,0| 19,7 23,2| 24,8 -
22 | 1994-95 23,4 159 8,4 53 15| 6,8 6,4| 13,5| 16,2 22,0 23,5 21,3| 13,7 22,2
23 | 1995- 96 19,2 131 4.4 5,2 20| 2,0 3,1 95| 17,8 20,6 23,7| 23,8| 12,0| 21,8
24 | 1996- 97 16,8 13,0 9,9 6,0 43| 45 7,7 73| 18,6| 21,6| 23,3| 22,1 129 19
25 | 1997- 98 17,8 12,3 7,6 4,5 48| 6,4 45| 13,2 15,4 23,1 26,8 26,0 135| 22,3

26 | 1998- 99 18,7 15,6 8,1 25 441 2,9 7,8 27,7\ 26,7 -
27 | 1999- 00 20,7 16,3 8,6 6,2 0,5| 5,0 76| 14,7 179| 22,4 26,4 25,6 14,3| 259
28 | 2000- 01 20,8 13,7| 123 6,3 46| 54| 12,6 11,4 16,1| 21,7| 25,7 258| 14,7 21,2
29 | 2001- 02 21,y 175 8,3 -0,3 3,7 90| 10,1} 11,2} 17,5 23,1| 24,2 22,7 14,0| 245

30 | 2002- 03 17,6 141 9,9 3,0 58| 05 6,4 20,1 23,4 24,3| 25,2 -
31 | 2003- 04 18,8 14,2 9,8 4,9 21| 6,5 86| 11,9| 15,3| 20,6 23,6| 23,1 13,3| 215
32 | 2004- 05 19,5 15,5 9,2 6,4 45| 3,0 74| 12,2} 17,5| 20,7 24,7 23,7 13,7 21,7

Statistics and charts
Years| 28,5 Aver A
Number of

measurements 28| 29 29 28 27 28| 29| 28 29 29 29 29 21 21
Highest value| 23,7| 17,5| 12,3 8,0 6,3 9,8|12,6|14,8| 20,1| 23,4| 27,7 26,7| 14,7 259
Lowest value| 14,9| 11,8 4.4 -0,3 0,5 0,1} 19| 54| 13,2 188| 21,8 20,1f 11,8] 19,0
Mean value | 19,6 14,4 8,9 5,0 3,7 44 7,3|116| 16,3 21,2 23,6 23,5 13,3| 21,6
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Station 7T: Exaplatanos

Station Exaplatanos
County: Pella
Period: 1974-2004

Longtitude:

342.816,28

Latitude:

4.538.298,95

Altitude (meters):

133,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A

1 -1974 -

2 | 1974-75 -

3 | 1975-76 -

4 | 1976- 77 -

5 | 1977-78 40 75| 10,3| 11,5| 19,2| 21,8| 22,7| 22,3 - -

6 | 1978-79 17,4 13,8 6,2 7,1 22| 58 9,5 96| 16,9| 22,0 23,2| 22,6| 13,0 21
7 | 1979- 80 18,4 13,2 10,3 5,6 15| 55 75| 12,4| 156| 20,9 239 233| 132| 224
8 | 1980- 81 19,3 15,6 11,3 6,9 70| 57| 11,1| 12,5 17,0| 24,2 23,4 23, 7| 14,8| 185
9 | 1981- 82 20,3 17,2 9,1 7,3 48| 3,8 83| 11,8| 15,8 23,3| 24,2 235| 141| 204
10 | 1982- 83 214 16,2 8,4 6,6 6,4| 47| 10,4| 14,9| 205| 21,2 23,7| 23,7| 14,8 19
11 | 1983- 84 19,3 13,7 8,1 6,2 6,0| 59 78| 114| 17,7 21,1 231 22,2| 135| 17,2
12 | 1984- 85 20,4 16,8 9,7 4,4 31 1,9 71| 14,1 18,9 21,3| 239| 24,0 13,8] 22,1
13 | 1985- 86 20,2 13,3 9,3 7.4 47| 4,7 82| 14,2| 18,0| 22,3| 23,1 250 14,2| 20,3
14 | 1986- 87 20,4 135 7,6 2,9 3,3 44| 12,0) 16,3| 21,9| 256| 23,1 - -

15 | 1987- 88 22,2 13,4 8,9 57 50| 44 75| 116 17,2| 22,1| 26,6 24,8| 141 22,2
16 | 1988- 89 20,2 13,6 4,5 4,3 43| 7,3| 11,8| 15,7 17,6| 209| 24,1 249| 14,1 20,6
17 | 1989- 90 21,4 15,0 10,3 4,3 43| 8,7| 12,4| 14,6 184| 22,7| 259| 243| 152| 216
18 | 1990- 91 20,4 15,6 12,2 6,0 33| 4,7| 10,5| 12,2| 15,8 23,2| 245| 24,6 144| 21,3
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10| 1991-92] 209 162] 105] 34| 57| 58] 90 123] 159 216] 226 255] 141] 221
20 | 1992-93| 189 153 94| 31| 33| 28| 7.1| 11,7| 17.8| 224 239 239 133| 211
21| 1993-94| 193 17.0] 6,7| 67| 59| 49| 100| 132| 179| 21,7| 250| 246 144 201
22| 1994-95| 23,4 159 48 -
23 | 1995- 96 44 49| 58 19.7] 232| 261| 248 -
24 | 1996-97| 17.4 67 64| 88| 91| 180| 223 238| 221 -
25 | 1997-98| 19, 11,1| 88| 46| 53| 7.9| 65| 132| 168| 222| 24.4| 248| 137 202
26 | 1998-99| 18,0 138| 75| 30| 40| 40| 92| 129 180| 22,7| 245| 250 136| 22
27| 1999-00| 20,4 144| 7.6| 57| 16| 62| 7.8| 150 188| 23.4| 262| 251| 143| 24,6
28 | 2000-01| 20, 146| 122| 68 -
29 | 2001- 02 45 91 122| 180| 23,7 258 239 -
30| 2002-03| 194 144 98| 51| 7.7 78| 118] 212| 246| 264] 261 -
31| 2003-04| 21,0 153 11.8| 64| 34| 66| 102| 133| 168| 223| 249| 248| 147| 215
32| 2004-05| 20, 17,2| 10.6] 67| 55| 33| 95| 135| 187| 225| 257| 235| 148| 224
Statistics and charts
Years | 25,0 Aver A
me:;’;”ebri;g:s 25| 24| 23] 24| 26| 24| 25| 25| 26)| 26/ 26| 26/ 20| 20
Highestvalue| 23.1|172| 122| 7.4| 7.7 91| 124|157 212| 246| 266| 26,1| 152| 246
Lowestvalue| 17,5| 11,1| 45| 29| 15| 19| 44| 91| 156| 209| 226 221| 130] 172
Meanvalue| 200|148 92| 55| 45| 55| 87|12,7| 17.8] 22,4] 245| 241| 141| 21,0
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Station 8T: Vrontou

Station Vrontou
County: Pieria
Period: 1974-2004

Longtitude: 352.321,40
Latitude: 4.451.109,71
Altitude (meters): 180,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A

1 -1974 -

2 | 1974-75 -

3 | 1975-76 -

4 | 1976- 77 -

5 | 1977-78 4% 72| 111} 12,6 17,5| 23,1 24,9| 239 - -

6 | 1978-79 19,14 15,3 8,7 8,6 44| 7,1| 10,9| 12,0| 18,7 24,2| 24,4 24,0 148 20
7 | 1979- 80 21, 145| 11,6 8,0 3,2| 58 81| 12,6 16,1 22,4| 250| 24,7 145| 21,8
8 | 1980- 81 20,9 17,3| 13,1 8,8 52| 11,4) 13,4| 16,5| 24,1| 24,5| 24,2 - -

9 | 1981- 82 21,4 18,6 9,4 8,0 49| 4,7 75| 114\ 17,7 23,3| 24,7| 24,7 14,7 20
10 | 1982- 83 23, 16,5 10,0 7,2 6,5| 43| 10,3| 14,7| 20,3| 21,1 255| 23,8] 153 21,2
11 | 1983- 84 21, 18,8 9,1 6,4 6,4| 6,0 78| 11,8| 18,7 22,3| 243| 23,0 14,6| 18,3
12 | 1984- 85 22,2 19,5| 123 6,0 53| 3,6 78| 15,1| 20,3| 235| 258 26,4 157| 22,8
13 | 1985- 86 22,2 15,4 11,6 8,9 75| 6,3 86| 15,7| 19,2| 23,9| 253| 26,7| 159| 204
14 | 1986- 87 22,4 17,3 9,0 54 0,6 40| 14,7| 18,7| 24,4 28,2| 255 - -

15 | 1987- 88 252 16,4 11,5 8,5 73| 7,7 99| 13,5| 19,7 24,7| 29,4 243 16,5 221
16 | 1988- 89 21,2 16,5 7.4 6,7 58| 9,1| 12,1} 17,0 18,4 21,1} 23,1| 24,7 153| 189
17 | 1989- 90 21,2 16,3| 104 5,8 18,6/ 23,7| 255| 24,3 - -

18 | 1990- 91 20,7 16,2| 13,0 6,5 44| 5,0 96| 12,2 15,7 22,6 23,3| 23,1| 14,4| 189
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10| 1991-92] 199 165] 112| 38| 53] 52| 88| 124 168 221 233 259 143] 221
20 | 1992-93| 21,4 17,8] 120| 50| 46| 3.4| 80| 12,7| 180| 23.4| 243| 256| 147| 222
21| 1993-94| 20,4 18,7| 84| 86| 7.9| 60| 10,7| 138| 183| 228 257| 259| 156 199
22 | 1994-95| 234 17.4| 106| 68| 50| 86| 91| 125| 175| 236 251| 230| 152| 201
23| 1995-96| 194 16,0| 7.8| 7.6| 44| 46| 48| 11,4| 203| 234 245| 243| 140] 201
24 | 1996-97| 194 146| 115| 78| 68| 66| 86| 94| 186| 231| 247| 234| 145 181
25 | 1997-98| 194 138| 99| 60| 60| 86| 69| 145| 17.6| 236| 260| 263| 149| 203
26 | 1998-99| 20,4 165| 10.6| 52| 7.9| 59| 44| 131| 204 232| 260| 251| 149| 216
27| 1999-00| 21,4 17.8| 115| 7.6] 29| 69| 95| 161| 195| 24.4| 254| 249| 157| 225
28 | 2000-01| 21,0 153| 140| 7.5| 67| 84| 138| 133| 182| 223| 263| 259| 161| 19,6
20 | 2001-02| 21,4 186| 11,0| 1,3| 42| 96| 11,1| 119| 17.9| 242| 26,0| 235| 150 247
30| 2002-03| 193 164 12,7| 61| 72| 07| 37| 103| 19.1] 238| 258 263| 143| 256
31| 2003-04| 208 16,7| 126| 57| 37| 7.0] 99| 125| 145| 205| 232| 233| 14.2| 196
32| 2004-05| 20,5 180 124| 95| 58| 35| 84| 134 19.1| 225| 250| 23.1| 151| 215
Statistics and charts

Years | 27,2 Aver A
me:;’;”ebri;g:s 27| 270 270 27| 25| 27| 27 27| 28] 28| 28| 28| 24| 24
Highestvalue| 252]195| 140| 95| 7.9| 96| 138|17.0] 204 247| 294 26,7| 165 256
Lowestvalue| 19.1] 13.8| 7.4| 13| 29| 06| 37| 94| 145| 205| 231| 230| 140 181
Meanvalue| 21,1] 16,8| 109 68| 55| 58| 88|13,1| 183| 231| 252| 246| 150| 209
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Station 9T: Moschopotamos

Station Moschopotamos
County: Pieria
Period: 1974-2004

Longtitude: 356.858,37
Latitude: 4.465.828,33
Altitude (meters): 516,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A

1 -1974 -

2 | 1974-75 -

3 | 1975-76 -

4 | 1976- 77 -

5 | 1977-78 2,3 5,6 9,7| 10,7| 15,7| 21,6 23,3| 225 - -

6 | 1978-79 17,4 135 8,0 7,5 24] 56 98| 103 17,1 22,2| 22,6| 22,6| 13,3| 20,2
7 | 1979- 80 19,4 1311 9,8 7,0 18| 4,6 6,8 11,2 14,3| 20,0| 23,7 - -

8 | 1980- 81 19,4 152 11,7 72| 12,0| 15,3| 10,5| 12,0| 153| 22,6| 22,7| 23,0f 156| 15,8
9 | 1981- 82 20,2 17,3 8,3 7,2 46| 3,2 6,6 96| 16,7| 21,8 23,0f 23,1| 13,5| 19,9
10 | 1982- 83 21,4 14,8 8,8 6,6 55| 3,0 90| 14,2| 186| 19,0f 23,2 21,7| 13,8| 20,2
11 | 1983- 84 19, 1441 7,1 4,7 54| 3,8 5,8 9,7| 16,8| 20,5 22,7| 21,8| 12,6| 18,9
12 | 1984- 85 20,4 17,5 9,9 4,7 3,8] 0,9 53| 14,0f 17,8| 21,0 23,8| 245| 13,7| 23,6
13 | 1985- 86 19,4 13,6 9,9 8,0 58| 44 6,6| 14,4 17,1 21,9 22,5| 24,8 141| 204
14 | 1986- 87 21,2 149 8,3 3,8 44| 5,8 34| 11,7| 152 21,6 259| 22,7 132| 225
15 | 1987- 88 235 134 9,1 6,7 6,0| 5,6 76| 114 17,7 22,1 27,0| 255| 146| 214
16 | 1988- 89 23,2 14,3 51 57 42| 70| 10,3| 15,0| 16,0f 19,8| 23,6 251| 14,1 20,9
17 | 1989- 90 18,9 145 9,2 4,9 17,0 21,8 253| 23,6 - -

18 | 1990- 91 19,4 15,1 11,8 53 43| 3,0 85| 10,1 13,8| 22,0 23,1 234| 134| 204
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19 | 1991- 92 20,0 154 9,6 2,6 52| 4,3 74| 129| 156| 20,8| 22,4| 259| 13,5| 23,3

20 | 1992-93| 20,0 16,8| 11,5 5,0 3,3 78| 12,6 17,1 22,4 24,0| 254 -
21 | 1993-94| 21,1 18,0 7,0 7,8 70| 39| 10,0| 13,2 18,0| 21,5| 24,8| 258 14,8] 21,9

22 | 1994-95 24,1 15,8 9,2 11,6) 16,7| 22,6| 245| 232 -
23 | 1995- 96 19,7 14,8 7,4 7,5 32| 3,8 49| 10,5| 19,8| 22,8 245| 251| 13,7| 21,9
24 | 1996- 97 18,7 14,0 11,9 7,5 56| 5,6 7,1 84| 189| 22,6| 252| 22,8| 14,0 19,6
25 | 1997- 98 18,4 12,2 8,7 5,7 48| 8,0 59| 13,6 16,6| 22,2| 259| 255| 14,0 21,1
26 | 1998- 99 194 15,6 8,8 3,5 55| 6,1 9,7 13,9| 19,2| 234| 26,0 254| 14,7 225
27 | 1999-00| 20,4 17,4 9,4 7,4 16| 53 7,2 143| 18,1 22,8| 259| 248| 14,6| 24,3
28 | 2000- 01 20,5 141 124 6,9 60| 66| 12,9| 11,0 16,1| 22,1| 253| 256| 150| 19,6
29 | 2001- 02 20,8 17,2 9,2 2,9 42| 94| 10,2| 11,4| 17,6| 23,0/ 250| 23,6 145| 221
30 | 2002- 03 184 15,7| 10,8 5,3 76| 2,1 6,5 11,4| 19,4| 25,0| 26,0| 254| 14,5| 23,9
31 | 2003- 04 189 16,0 11,8 5,7 33| 6,4 91| 12,7| 16,8 22,8| 25,0| 24,0 14,4 21,7
32 | 2004- 05| 20,6 15,4 9,7 6,9 50| 5,8 9,0 12,8| 17,6| 22,2| 24,9| 24,6| 145| 199

Statistics and charts
Years | 26,8 Aver A
Number of

measurements 27| 27 27 26 25 26| 26| 27 28 28 28 27 23 23
Highest value| 24,1 18,0 12,4 80| 12,0f 153|129 15,0 19,8 250 27,0 259| 15,6 24,3
Lowest value| 17,6| 12,2 51 2,6 1,6 09| 34| 84| 13,8 190 224 21,7 12,6 15,8
Mean value | 20,2 | 15,2 9,4 5,9 4,9 53| 8,0(12,0| 17,0 21,9| 244 24,1 14,0 21,1
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Station 10T: Agia Paraskevi

Station Agia Paraskevi
County: Grevena
Period: 1974-2004

Longtitude: 281.013,00
Latitude: 4.439.877,05
Altitude (meters): 615,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 -
2 | 1974-75 -
3 | 1975-76 -
4 | 1976- 77 -
5 | 1977-78 98 13,7| 19,4| 21,7| 20,7 - -
6 | 1978-79 15,4 10,8| 13,0 56| -06] 3,3 6,6 95| 15,1 19,8| 215} 20,7 11,7 221
7 | 1979- 80 17,4 125 8,5 5,0 13| 44 10,9| 12,6 18,6| 23,6 232 - -
8 | 1980- 81 19,4 14,8 10,3 7,1 39| 31| 11,0f 13,5 150 21,1} =21,9| =208 135| 18,8
9 | 1981- 82 19,8 14,7 55 55 48| 3,0 56| 10,3| 16,1 215 22,6| 23,0f 12,7 20
10 | 1982- 83 20, 135 6,5 6,1 33| 2,6 86| 14,0f 184 19,1 22,6| 21,1 13,0 20
11 | 1983- 84 17,8 12,3 7.4 2,4 46| 5,1 6,0 95| 16,7| 21,0 22,8| 20,9 12,2| 204
12 | 1984- 85 19,0 16,2 9,6 4,6 31| 23 6,4| 13,1| 17,6| 21,1 23,8| 23,7| 13,4 21,5
13 | 1985- 86 19, 12,0f 10,0 6,0 43| 3,7 6,6 23,1 - -
14 | 1986- 87 19,2 14,0 6,3 1,6 3,8] 49 20| 11,6 150| 20,0f 24,6| 22,8| 12,2 23
15 | 1987- 88 21,3 12,0 7,1 4,2 47| 2,8 5,2 9,8| 15,0f 19,6| 25,2 23,2 12,5| 22,4
16 | 1988- 89 18,7 12,0 3,3 14 13| 4,8 94| 14,0f 14,5| 19,1 21,2 22,2 11,8] 20,9
17 | 1989- 90 19,3 125 8,1 4,3 08| 53| 10,0 11,7| 16,0| 21,2} 24,4| 21,7| 129| 23,6
18 | 1990- 91 18, 15,2 9,4 2,6 1,3| 2,0 8,8 99| 12,9| 20,1| 21,8| 22,0 12,0 20,7
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19 | 1991- 92 18,7 14,2 7,8 -0,4 20| 2,5 6,2| 11,3| 14,3| 19,8 21,2 23,7 11,8 241
20 | 1992- 93 18,0 16,1 9,5 3.3 13| 2,3 8,0| 13,2 16,5| 22,7| 19,7 235| 12,8| 22,2
21 | 1993- 94 19,5 16,1 5,8 50 53| 36| 10,2y 12,0 16,9| 20,7 22,8, 23,9| 13,5 20,3
22 | 1994-95 21,§ 145 7,7 31 20| 7,5 6,8| 10,4| 159 21,1 22,8 21,5 129 20,8
23 | 1995- 96 18,34 11,9 5,7 6,5 3,2| 31 3,8| 10,1 17,5 21,0 233 22,7 12,2 20,2
24 | 1996- 97 16,8 11,7 9,6 5,2 52| 53 6,2 79| 17,6| 23,4| 243 21,7 12,9 19,1
25 | 1997- 98 17,8 12,0 8,5 3,8 50| 6,2 57| 13,7 16,3| 22,6 24,9 245| 134 211
26 | 1998-99 18,4 14,5 6,8 2,1 -
27 | 1999- 00
28 | 2000- 01
29 | 2001- 02 90 10,1 15,6| 20,7f 20,0 21,3 -
30 | 2002- 03 16,5 12,3 8,2 3,7 441 -1,1 5,0 23,2| 22,3 -
31 | 2003- 04 16,8 13,4 8,4 3,4 0,7| 3,6 6,5| 10,9| 13,4| 19,8 -
32 | 2004- 05 29 09 72| 10,5| 16,4 19,1 23,2 22,6 -
Statistics and charts
Years| 23,1 Aver A
Number of
measurements 23| 23 23 23 23 23| 23| 283 23 23 23 24 18 18
Highest value| 21,8 16,2| 13,0 7,1 5,3 75(11,0| 14,0 18,4 23,4 252 245| 13,5] 241
Lowest value| 15,6| 10,8 3,3 -0,4 -0,6 1,1 20} 79| 12,6 18,6| 19,7 20,7 11,7| 18,8
Mean value | 18,6 13,4 8,0 4,0 3,0 35| 7,0f11,2| 15,6 205 22,7 22,4 125| 21,2
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Station 11T: Alatopetra

Station Alatopetra
County: Grevena
Period: 1974-2004

Longtitude: 262.479,39
Latitude: 4.438.582,59
Altitude (meters): 1.250,00

Table with the mean monthly Temperature data (@s)af meteorological station

SIN

Hydrolo-
gical Year

Sept

Oct

Nov Dec

Jan

Feh

March April | May

June

July | Aug | Aver

-1974

1974- 75

1975- 76

1976- 77

1977- 78

1978- 79

1979- 80

1980- 81

1981- 82

10

1982- 83

11

1983- 84

12

1984- 85

13

1985- 86

14

1986- 87

15

1987- 88

16

1988- 89

17

1989- 90

18

1990- 91

-1,0

1,0

6,1 5,8 9,3

17,3

18,1 17,9

321




19 | 1991- 92 159 11,6 5,6 -0,3 0,4| -0,2 3,0 71| 11,0 15,6 17,9| 185 8,8| 18,8
20 | 1992- 93 15,0 10,6 7,8 21 30| 54| 104 138 10,0 140 17,8| 18,0 10,7 15,9
21 | 1993- 94 19,4 16,3 4,2 -0,2 2,6 8,5 98| 14,8 17,8| 21,1| 23,2 - -
22 | 1994-95 21,4 145 7,2 4,0 28| 6,7 51 7,7 14,1) 19,9| 21,5 196| 12,1 18,9
23 | 1995- 96 16,4 12,3 4,7 11| 24 2,3 79| 16,1 20,1 21,6 23,0 - -
24 | 1996- 97 14774 10,4 10,9 5,8 52| 33 4,5 50| 15,9 20,2 22,1 19,5| 11,5| 18,8
25 | 1997- 98 17, 10,9 6,6 4,7 42| 6,4 30| 12,8] 12,3| 20,2 245 24,8 12,3| 21,8
26 | 1998-99 17, 13,9 8,2 51 ] -
27 | 1999- 00 -
28 | 2000- 01 -
29 | 2001- 02 -
30 | 2002- 03 15,8 134 9,1 2,8 3,6 -2,8 22,8 231 - -
31 | 2003- 04 16,4 12,2 8,0 2,1 0,7 3,7 5,2 94| 12,2| 18,8 - -
32 | 2004- 05 2,2 -05 5,7 9,6| 15,7| 18,2 22,3| 21,8 - -
Statistics and charts
Years| 10,0 Aver A
Number of
measurements 10| 10 10 9 10 11| 10| 10 10 10 10 10 5 5
Highest value| 21,7 16,3| 10,9 5,8 5,2 6,7 10,4| 13,8 16,1| 20,2 24,5| 24,8 12,3| 21,8
Lowest value| 14,7| 10,4 4,2 -0,3 -1,0 -28| 23| 5,0 9,3| 14,0 17,8| 17,9 8,8| 15,9
Mean value | 16,9| 12,6 7,2 2,9 2,2 25| 54| 89| 13,1 18,2 21,0 20,9 11,1} 18,8
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Station 12T: Krua Vrusi

Station Krua Vrusi
County: Pella
Period: 1974-2004

Longtitude: 356.302,52
Latitude: 4.504.740,16
Altitude (meters): 8,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 19,6] 13,3 55 1,1 32| 6,0 8,1 8,6| 14,7| 19,6| 23,0| 23,1| 12,2 22
2 | 1974-75 16,8 14,0 8,2 3,8 30| 31 85| 13,0f 186 21,5| 24,0| 232 131 21
3 | 1975-76 22,4 15,0 9,7 5,0 35| 53 80| 145| 18,3 22,0f 23,7 21,0f 14,0 20,2
4 | 1976- 77 18,3 15,6 11,0 53 55| 10,4 10,9| 13,3| 18,2| 21,8 24,0| 23,2 14,8| 18,7
5 | 1977-78 18,§ 14,5 121 3,7 39| 79| 11,1} 12,8| 18,0| 23,1 24,8| 232 145| 21,1
6 | 1978-79 18,9 135 6,9 7,7 30| 63| 10,8| 11,8| 19,2| 23,7| 23,8| 23,1| 14,1| 20,8
7 | 1979- 80 19,4 14,4 11,8 5,8 18| 57 93| 12,5| 16,4| 21,8| 24,3 22,8 139| 225
8 | 1980- 81 19,4 16,1 11,2 6,4 19| 54| 115| 12,3| 17,0 23,4 22,6| 232| 14,2 215
9 | 1981- 82 19,9 17,0 7,2 6,8 38| 4,2 6,5| 10,8| 17,1| 22,4 22,3| 22,2 13,4| 18,6
10 | 1982- 83 20, 14,2 8,2 6,6 49| 3,3| 10,2 153| 20,5| 21,8| 26,7| 22,7| 14,6| 234
11 | 1983- 84 19,7 13,7 8,0 5,6 51| 6,0 81| 115§ 18,3| 21,2 21,9 216 13,4| 16,8
12 | 1984- 85 20,2 16,7 9,8 7,3 48| 2,8 82| 153| 20,2| 21,8| 23,5| 236| 14,5| 20,8
13 | 1985- 86 19,4 13,0f 10,7 7,6 53| 45 8,8| 16,0f 18,7 23,1| 255| 253| 14,9 21
14 | 1986- 87 204 14,4 8,5 2,7 36| 74 50| 13,2| 17,3] 23,9| 26,5 23,9 139| 238
15 | 1987- 88 22,4 14,3| 10,2 7,0 6,0| 6,2 9,0| 13,5| 185| 23,9| 27,0 245| 152 21
16 | 1988- 89 20,4 13,9 4,8 2,7 26| 74| 11,8| 15,2| 17,4| 20,6| 23,4 22,9| 13,6 20,8
17 | 1989- 90 19,7 145 8,9 3,8 38| 83| 11,7 145| 18,3| 22,6| 24,7| 23,1| 145| 20,9
18 | 1990- 91 19,4 15,2 11,3 6,2 35| 40| 10,5 12,7| 16,0 22,8 23,6 23,1| 14,0 20,1
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19 | 1991- 92 20,14 153| 10,0 2,0 36| 5,3 94| 13,8| 17,0 21,9| 22,7| 252| 13,9| 232
20 | 1992- 93 19,4 15,7 9,6 4,4 33| 31 78| 13,1 18,3| 22,7 235| 23,7| 13,7| 20,6
21 | 1993- 94 193 17,4 8,1 7,3 6,6| 57| 11,2 14,2 19,1| 22,2| 24,6| 24,5 150| 18,9
22 | 1994-95 22,71 15,7 9,7 5,3 35| 8,0 8,8| 12,6 17,6| 22,8| 250 229| 146| 215
23 | 1995- 96 18, 135 6,4 5,9 40| 4,6 56| 11,8| 20,1| 23,1 23,0 156| 12,7 19,1
24 | 1996- 97 51| 6,9 7,7| 105| 19,7| 25,0| 28,0| 23,6 - -
25 | 1997- 98 184 11,2 9,7 5,3 56| 8,3 78| 151| 18,2 24,5| 259| 26,2\ 14,7 20,9

26 | 1998- 99 19,4 17,2| 10,2 4,5 5,0 10,7| 15,0| 19,4| 24,4 258| 26,6 -

27 | 1999-00| 22,0 16,5 6,5 2,1] 6,9 8,7| 155| 19,5| 235| 257| 257 -

28 | 2000- 01 20,2 15,6 125 6,4 -
29 | 2001- 02 35| 89| 11,6 12,9| 189| 239 26,1| 24,8 - -
30 | 2002-03| 20,2 15,3| 10,9 6,1 70| 3,0 76| 12,3| 21,0| 255| 258| 26,2| 151| 23,2
31| 2003-04| 20,3 16,0| 11,8 6,0 36| 65| 10,0| 13,8 17,2 23,2| 250| 24,4 148 21,4
32 | 2004-05| 20,9 17,7| 10,0 7,3 55| 2,2 95| 14,0f 19,6| 22,0| 258 24,7| 149| 236
Statistics and charts
Years| 30,5 Aver A
Number of

measurements 30| 30 29 30 30 31| 31| 31 31 31 31 31 27 27
Highest value| 22,8| 17,7| 125 7,7 70| 10,4|11,8| 16,0 21,04 25,5| 28,0| 26,6| 152 23,8
Lowest value| 16,8| 11,2 4.8 1,1 1,8 22| 50| 86| 14,7 19,6 21,9 15,6 12,2| 16,8
Mean value | 20,0 15,0 9,4 5,4 4,1 58| 9,2|13,3| 18,3| 22,8 24,6| 235 14,3| 21,0
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Station 13T: Plana

Station Plana
County: Chalkidiki
Period: 1974-2004

Longtitude: 471.556,73
Latitude: 4.470.071,87
Altitude (meters): 11,50

Table with the mean monthly Temperature data (@s)af meteorological station

SIN

Hydrolo-
gical Year

Sept

Oct

Nov Dec

Jan

Feh

March April | May

June

July | Aug | Aver

-1974

1974- 75

1975- 76

1976- 77

1977- 78

1978- 79

1979- 80

1980- 81

1981- 82

10

1982- 83

11

1983- 84

12

1984- 85

13

1985- 86

14

1986- 87

15

1987- 88

16

1988- 89

17

1989- 90

18

1990- 91
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19 | 1991- 92 5,( 79| 11,8| 151 22,0 22,8| 24,1 - -
20 | 1992- 93 18,9 16,1| 10,4 5,5 42 49 6,9 10,7| 16,0 21,1| 22,3| 23,0 13,3| 18,8
21 | 1993- 94 18,9 17,0 8,8 7,6 72| 6,8 9,2| 12,9| 16,7| 20,8| 23,6| 24,1| 145 17,3
22 | 1994-95 22,2 16,9| 10,0 6,8 55| 8,4 8,1| 10,6| 16,5| 22,3| 24,7| 22,8| 14,6 19,2
23 | 1995- 96 19,0 125 7,5 8,2 5,3 56| 10,0 18,4| 20,9| 23,6| 24,0 - -
24 | 1996- 97 18,4 13,8| 10,8 8,6 6,2 71 -l -
25 | 1997- 98 18, 12,9 9,3 6,2 57| 8,7 57| 12,3| 16,7| 22,3| 24,6| 253| 14,0 19,6
26 | 1998- 99 -
27 | 1999- 00 194 16,1 9,5 7,7 2,1] 6,2 6,6 13,0 16,9| 21,9| 239| 238 13,9| 21,8
28 | 2000- 01 19,9 15,2 12,0 7,2 71 70| 11,4 12,0} 17,1} 21,4 248| 254 150 184
29 | 2001- 02 20,7 48| 8,3 98| 11,6 16,7| 22,8 253| 23,8 - -
30 | 2002- 03 19,3 15,7 11,7 6,8 2471 25,5 - -
31| 2003- 04 18,9 155| 11,6 6,9 41| 5,8 85| 11,6| 14,8| 21,0 - -
32 | 2004- 05 10,4 8,3 55| 5,8 85| 11,9 17,5| 20,3| 24,2 239 - -
Statistics and charts
Years| 10,9 Aver A
Number of
measurements 11] 10 11 11 12 9 12| 11 11 11 11 11 6 6
Highest value| 22,2 17,0 12,0 8.6 7,2 8,7|11,4| 13,0 18,4 22,8 25,3| 255| 15,0 21,8
Lowest value| 18,0| 12,5 7,5 5,5 2,1 49| 5,6| 10,0 14,8 20,3| 22,3| 22,8] 13,3| 17,3
Mean value | 19,4 15,2| 10,2 7,3 5,2 69| 7,9|11,7| 16,6| 21,5 24,0| 24,2 14,2| 19,2
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Station 14T: Arnaia

Station Arnaia
County: Chalkidiki
Period: 1974-2004

Longtitude:

466.373,529

Latitude:

4.481.532,56¢

Altitude (meters):

585,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A

1 -1974 18,6] 13,1 5,8 4,3 12| 4,6 6,2 8,5| 15,0f 18,7 22,0f 21,8| 11,7| 20,8
2 | 1974-75 17,7 13,9 7,6 3,5 24] 1,6 80| 11,7| 159| 19,4| 21,7 19,6 11,9| 201
3 | 1975-76 18,4 124 6,1 2,9 33| 1,7 48| 109 14,9| 185 20,7\ 17,6] 11,1 19,0
4 | 1976- 77 16,2 13,2 8,4 3,7 -

5 | 1977-78 1% 51 79| 10,2 152 21,0 225| 209| -

6 | 1978-79 15,7 11,8 6,3 6,0 27| 4,6 8,9 9,7 16,7 22,1 21,4} 21,0f 12,2 194
7 | 1979- 80 18,14 11,6 8,7 5,6 01| 2,6 59 9,8| 13,9| 20,0) 22,9| 21,4 11,7| 22,8
8 | 1980- 81 17,4 14,6 10,3 4,7 01| 2,7 88| 11,3| 14,0| 21,8] 21,6| 211} 12,4| 21,7
9 | 1981- 82 18,3 151 5,2 5,9 22 11 54 96| 16,4| 21,5 21,2 21,3] 119| 204
10 | 1982- 83 19,9 13,2 7,1 53 34| 1,6 75| 13,1| 17,3| 18,1 22,2 20,0 12,4| 20,6
11 | 1983- 84 17,2 11,8 6,4 4,3 38| 2,8 4,6 8,4| 16,8| 19,6| 215| 19,8| 11.4| 187
12 | 1984- 85 19,2 155 8,3 3,5 34| 1,3 50| 13,4| 186| 20,4| 23,4 233 12,9| 221
13 | 1985- 86 18, 11,6 8,9 6,5 44| 3,6 59| 14,0f 16,3| 205| 22,1 23,7| 13,0{ 201
14 | 1986- 87 19,3 121 6,4 25 29| 48 22| 10,4 14,9 211 24,8 22,1| 12,0] 22,6
15 | 1987- 88 215 12,0 8,5 53 48| 4,0 6,0| 10,7| 16,3| 20,7| 256| 235| 132| 21,6
16 | 1988- 89 18,4 124 3,8 2,7 12| 5,0 88| 14,2| 151| 19,1 22,2| 231 122| 21,9
17 | 1989- 90 18,4 11,8 7.4 3.4 21| 57 98| 11,8] 16,2| 21,2| 23,8| 225| 12,9| 21,7
18 | 1990- 91 17,4 14,0 10,5 55 14| 25 7,0 94| 13,4 21,3| 22,1 21,3| 12,2 20,7
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19 | 1991- 92 18,9 134 8,5 -0,5 24| 24 6,2| 11,5| 151 20,7 22,2| 25,3| 12,2 25,8
20 | 1992- 93 18,2 16,8 9,2 29 23| 0,8 57| 11,1 159| 21,0 23,1 24,0 12,6 23,2
21 | 1993- 94 19,4 16,2 6,0 7,4 58| 3,9 9,1| 13,3| 18,3| 21,7| 23,9 24,6| 14,1 20,7
22 | 1994-95 23,9 14,6 7,7 50 98| 14,1 19,2 20,2 -
23 | 1995- 96 5,5 16,0 18,7| 20,4| 20,0 -
24 | 1996- 97 14,3 11,0 14| 2,0 3,3 45| 153| 18,8 204| 18,2§-
25 | 1997- 98 1458 9.1 6,1 2,4 19| 43 18| 11,1 13,1 18,7 21,8 21,8 10,6| 20,0
26 | 1998- 99 15,20 11,8 6,4 - B
27 | 1999- 00 44 -25| 21 3,8 20,6 23,7 23,3]-
28 | 2000- 01 10,8 9,4 3,9 29| 34 9,8 89| 13,7 18,1 21,6 21,8 -
29 | 2001- 02 16,8 15,7 7,1 8,2 9,7| 15,7 21,2 22,5| 21,2|-
30 | 2002- 03 16,4 12,8 9,1 3,5 51| -1,2 4,1 83| 17,8 21,5| 22,2 23,3| 11,9| 245
31 | 2003- 04 16,6 13,5 9,4 4,0 14| 4,4 6,9| 10,8 13,8 189| 22,0 21,3] 119 20,6
32 | 2004- 05 17,9 14,6 7,8 5,7 32| 1,7 6,4| 10,9| 159| 18,4| 20,2 -
Statistics and charts
Years | 28,3 Aver A
Number of
measurements 28| 29 27 28 27 28| 28| 28 29 30 30 28 22 22
Highest value| 23,5| 16,8| 10,5 7,4 5,8 71| 98| 14,2 18,6 22,1 256| 253| 14,1] 25,8
Lowestvalue| 14,3| 9,1 3,8 -0,5 -2,5 -1,2| 18} 45| 13,1} 18,1 20,2y 17,6 10,6| 18,7
Mean value| 18,0 13,1 7,6 4,3 2,4 31| 6,4|106| 156| 20,1 22,2 21,7 12,1| 21,3
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Station 15T: Ano Theodoraki

Station Ano Theodoraki
County: Chalkidiki
Period: 1974-2004

Longtitude: 415.959,91
Latitude: 4.557.455,1(
Altitude (meters): 480,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 20,2 14,2 6,6 4,6 27| 57 7,3 91| 14,8 19,6| 22,9| 234| 12,6 20,7
2 | 1974-75 19,9 14,8 8,8 5,0 3,7] 3,0 87| 12,0f 16,8| 20,1| 22,5 215| 13,1| 195
3 | 1975-76 21,4 21,4 13,6 6,8 45| 4,0 2,3 58| 11,3} 15,5| 19,0f 21,3| 12,2 191
4 | 1976- 77 17,4 154| 10,0 4,6 41| 9,1 91| 11,6 17,5| 20,0 22,9 22,1 13,7| 18,8
5 | 1977-78 18, 13,7 10,0 3,5 30| 54 8,5 9,7| 15,3| 20,3| 22,2 21,5 12,6 19,2
6 | 1978-79 16,9 12,7 6,9 6,5 26| 6,5 9,0 99| 16,6 22,0 22,0f 21,6f 12,8| 194
7 | 1979- 80 19,2 12,6 9,1 6,1| 10,4 3,9 6,5| 10,2| 13,6 19,8 22,7 22,1| 13,0| 18,8
8 | 1980- 81 184 14,7| 10,4 5,0 0,6 3,0 94| 11,3] 14,8 215 21,4 21,8| 12,7| 212
9 | 1981- 82 19,8 16,3 6,7 6,0 43| 2,5 59| 10,0f 16,4| 21,9| 21,8 22,3 12,8| 19,8
10 | 1982- 83 214 154 8,5 5,6 44| 2,5 78| 13,4 17,4| 185| 225| 21,4| 1372 20
11 | 1983- 84 18,7 13,7 7.3 4,7 49| 4,3 5,6 8,8| 16,7| 19,8 22,1 20,8 12,3| 17,8
12 | 1984- 85 20,3 17,2 9,7 4,1 36| 0,2 6,1| 12,7| 18,4 20,2 23,3| 238 133| 23,6
13 | 1985- 86 19,5 124 9,0 7,2 46| 3,7 6,7| 13,8| 17,0 20,6| 21,8 23] 11,6 195
14 | 1986- 87 20,4 13,7 7.4 2,7 35| 54 25| 10,0f 14,5 25,3] 23,1 -
15 | 1987- 88 224 224 8,7 8,7 49| 44 6,5| 10,7| 16,0 20,1| 26,1| 24,9| 14,7| 21,7
16 | 1988- 89 19,7 13,8 4.4 3,7 27| 59| 10,0 145 157| 18,4 22,8| 23,4| 12,9| 20,7
17 | 1989- 90 19,3 13,3 8,1 4,7 34| 72| 11,3 12,2| 16,6 20,7 241 22,9| 13,7| 20,7
18 | 1990- 91 18,4 13,9 10,9 51 3, 7] 3.1 9,0| 10,0f 13,0| 215| 22,4 216 12,7| 19,3
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19 | 1991- 92 18,7 15,0 9,2 1,6 45| 4,0 8,1| 12,0f 155| 21,0| 22,2| 29,0| 13,4 274
20 | 1992-93| 21,0 16,1 9,6 3,9 3,3 6,4| 12,0 17,1 20,3| 23,5| 24,0 -
21 | 1993- 94 20, 175 6,2 7,4 6,4| 5,4 94| 12,3 -
22 | 1994-95 242 16,5 9,2 5,2 29| 7,6 74| 10,9| 16,5| 22,5| 24,6 21,8| 14,1| 21,7
23 | 1995- 96 1949 17,4 6,0 6,4 30| 34 3,2 10,3| 19,0 22,2| 24,0 23,7| 131 21
24 | 1996- 97 16,4 12,4| 11,0 7,3 6,0] 5,3 6,4 7,5 21,3| 236 22,3 -
25 | 1997- 98 19,3 12,7 9,1 5,7 52| 7,6 56| 13,5| 16,4| 22,0| 24,3| 26,5| 14,0| 21,3
26 | 1998- 99 18,1 15,3 8,4 _
27 | 1999- 00 159 9.2 6,8 04| 5,2 6,9 13,8| 18,1| 22,1| 24,8| 2572 -
28 | 2000- 01 20,1 14,5| 125 6,7 53| 11,7| 10,4 6,0] 21,2| 250| 26,0 -
29 | 2001- 02 20,2 17,3 8,6 0,5 41| 9,4 99| 10,8 17,2| 22,4| 24,0 23,4 14,0 235
30 | 2002- 03 17,9 14,9| 109 4,0 55| 0,7 6,4 98| 19,8| 23,0| 24,1 255| 135| 24,38
31| 2003- 04 18,9 14,2 11,2 5,9 2,3| 55 79| 11,9 150| 20,6 235 231 13,3| 21,2
32 | 2004- 05 19, 16,6 9,7 7,4 51| 3,4 76| 116\ 17,6| 20,7| 24,6| 235| 13,9| 21,2
Statistics and charts
Years| 30,5 Aver A
Number of
measurements 31| 32 32 31 29 31| 31| 31 29 29 30 30 25 25
Highest value| 24,2 22,4| 13,6 8,7| 10,4 94| 11,7145 19,8 23,0 26,1 29,0 14,7 27,4
Lowest value| 16,5| 12,4 4.4 0,5 0,4 0,2 2,3| 58 6,0 15,5| 19,0 23| 116 17,8
Mean value| 19,5| 15,2 9,0 5,3 4,0 47| 7,4 11,0 15,9 20,7| 23,2 22,5| 13,2| 20,9
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Station 16T: Metaxochori

Station Metaxochori
County: Kilkis
Period: 1974-2004

Longtitude: 411.631,53
Latitude: 4.546.402,98
Altitude (meters): 63,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 14,20 7,7 4,3 58| 83| 10,0| 11,6 16,7| 20,3| 28,5 23,7 - -
2 | 1974-75 257 15,9 115 6,1 71| 6,0 96| 13,1| 17,8| 22,0f 255| 22,7| 153| 19,7
3 | 1975-76 224 14,7 8,9 6,7| 16,0| 54 85| 13,1 16,7| 20,2| 22,3| 19,4| 145 17
4 | 1976- 77 17,3 175 , -
5 | 1977-78 , -
6 | 1978-79 , 71 10,8 99| 14,7 19,2 17,1| 195 - -
7 | 1979- 80 16,4 7.6 7,1 54 0,1| 56 77| 11,0 19,0 14,2 23,6 22,7 11,7| 235
8 | 1980- 81 19,3 15,7 12,0 6,4 0,3 12,4} 15,3| 19,5| 22,7 23,0 - -
9 | 1981- 82 19,2 17,8 9,3 7,1 6,0| 6,6 71| 11,1 16,5 22,1 22,4 22,8 14,0| 16,8
10 | 1982- 83 21,7 16,4 9,1 7,1 49 96| 14,7 19,0 19,5 23,0 21,9 - -
11 | 1983- 84 18,4 14,0 8,0 57 54| 5,2 70| 104| 17,6| 20,0 22,3]| 22,0 13,0| 17,1
12 | 1984- 85 20,7 17,0| 10,7 53 45| 2,5 6,1| 13,0 18,4 20,0 23,2 22,2| 13,6| 20,7
13 | 1985- 86 18, 115 9,9 16,2| 18,7| 23,4| 24,5| 26,6 - -
14 | 1986- 87 22,7 16,2| 10,5 50 7,8 58| 14,3| 18,7| 24,1} 27,8| 255 - -
15 | 1987- 88 25,94 16,3| 12,6 18,0 8,9 96| 14,6| 20,4| 250 30,1 20,2 - -
16 | 1988- 89 248 17,9 7,9 7,6 5,2 18,1 - -
17 | 1989- 90 2216 22,7 - -
18 | 1990- 91 12,9 10,7 5,9 49| 4,5 99| 115§ 17,7| 26,2| 26,5 - -
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19 | 1991- 92 10,6 1,7 35| 3,7 86| 12,6 155| 215| 22,5| 26,0 -
20 | 1992- 93 199 164 12,4 5.4 6,1| 4,4 96| 149 20,2| 24,7| 26,6| 27,2| 157 22,8
21 | 1993-94| 22,7 20,2 8,3 9,1 85| 83| 12,1| 16,6| 24,3| 254| 282 28,2 17,7 19,9

22 | 1994-95 26,6 17,9| 10,6 7,4 4.2 96| 14,8| 20,2| 265| 27,9| 242 -
23 | 1995-96| 21,1 16,9 7,8 7,6 45| 5,2 58| 13,4| 22,1| 258| 26,1 27,0 153 225
24 | 1996- 97 19,4 14,3| 12,6 8,2 78| 81| 11,1 10,5 22,3| 26,4| 27,2| 245| 16,1| 19,4
25 | 1997-98| 20, 13,2| 10,1 6,3 59| 9,3 79| 16,3| 18,7| 259| 28,7| 284| 159| 22,8

26 | 1998- 99 21,2 17,4 9,5 -

27 | 1999- 00 20p 24,8| 27,5| 26,5 -

28 | 2000- 01 21,0 143| 12,0 6,9 6,5| 13,1| 13,2| 18,2| 23,6| 26,8| 25,8 -

29 | 2001- 02 21,0 17,3 -0,2 43| 10,0 10,2| 12,4| 19,2 24,1 23,7| 235 -
30 | 2002- 03 19,3 17,0f 114 6,2 6,6 2,2 79| 125 21,1 254| 28,0| 28,9| 155| 26,7
31| 2003-04| 21,0 21,1 12,0 6,0 2,7] 5,3 98| 13,3| 17,3| 229| 26,8 26,6 154| 24,1
32 | 2004-05| 21, 17,9 9,1 6,6 39| 34 8,3| 13,4| 19,9| 23,7| 27,1 26,0| 151 23,7

Statistics and charts
Years | 25,6 Aver A
Number of

measurements 25| 27 26 23 24 22| 24| 26 27 28 28 27 14 14
Highest value| 26,6 21,1| 12,6 91| 18,0 10,0 13,1|16,6| 24,3| 26,5| 30,1 289 17,7| 26,7
Lowest value| 16,4| 7,6 7,1 -0,2 0,1 22| 58| 99| 14,7 14,2 17,1} 19,4} 11,7| 16,8
Meanvalue| 21,1 159| 10,1 6,0 5,9 6,1 9,0 13,1 18,7| 22,7 253| 24,4 149| 21,2
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Station 17T: Melanthio

Station Melanthio
County: Kilkis
Period: 1974-2004

Longtitude: 419.912,64
Latitude: 4.535.205,37
Altitude (meters): 490,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 20,0f 14,8 6,2 53 27| 57 7,6 9,1| 15,2| 19,6| 23,6 234 12,8| 20,9
2 | 1974-75 19,4 15,0 9,0 4,9 32| 31 94| 125| 17,0 206| 23,1 216| 133 20
3 | 1975-76 21,2 14,0 9,3 4,5 45| 3,0 59| 12,0f 16,3| 19,2 21,7 19,1} 12,6| 18,7
4 | 1976- 77 17,4 149 9,3 4,41 9,0 9,4 21| 18,0 20,9| 23,7| 231 -
5 | 1977-78 17,9 13,55| 11,0 7,8 54| 7,1 88| 106 14,1 20,2| 23,1 209| 13,4| 17,7
6 | 1978-79 16,2 12,8 6,7 6,2 29| 48 9,2 99| 16,8] 22,0| 21,9| 21,3| 12,6| 191
7 | 1979- 80 18, 12,3 9,1 6,2 06| 3,5 6,1 9,8| 13,9| 19,2 22,4} 22,3| 12,0 21,8
8 | 1980- 81 18,2 14,5 10,6 55 0,1| 3,0 94| 11,8| 14,3 22,1 21,8| 215| 12,7 22
9 | 1981- 82 19,2 15,9 5,8 57 33| 1,9 5,8 99| 16,6 21,6| 21,8| 22,2 12,5| 20,3
10 | 1982- 83 22,4 14,6 8,4 6,4 36| 2,0 82| 14,0| 16,2| 156| 20,3| 20,0 12,7| 20,6
11 | 1983- 84 18,14 13,0 6,7 4,7 43| 3,7 5,6 97| 17,1 19,2 22,3| 21,5| 12,2| 18,6
12 | 1984- 85 20,3 17,0 9,8 4,0 34| -0,5 6,2| 14,0 18,6 20,2 235| 236| 133| 24,1
13 | 1985- 86 19,4 134 9,2 7.4 41| 3,5 6,7| 14,4| 16,5 204 21,9 24,1| 135| 20,6
14 | 1986- 87 20,4 13,3 7,1 3,3 35| 55 22| 11,2y 151 21,3| 251| 224 125| 229
15 | 1987- 88 22, 12,7 8,7 5,0 54| 4,8 6,7| 11,8 17,1| 20,6| 26,5| 24,2| 13,8| 21,7
16 | 1988- 89 19,4 13,2 4,2 3.4 30| 70| 11,1} 15,2 156| 18,4 22,3| 23,3| 13,0| 20,3
17 | 1989- 90 19,3 135 7,6 4,6 34| 71| 12,6| 13,7| 17,6 21.6| 24,6| 22,6| 14,0 21,2
18 | 1990- 91 19, 14,6 11,2 51 31| 3,6 94| 10,9 14,4) 21,9| 22,5| 21,7 13,1| 194
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19 | 1991- 92 19,3 14,8 9,6 1,2 35| 41 76| 13,1| 155| 20,3| 21,8| 254| 13,0| 24,2
20 | 1992- 93 185§ 154 9,4 3.2 38| 1,9 6,6 125| 16,6| 21,1| 235| 24,0f 13,0| 22,1
21| 1993-94| 20,4 17,0 55 7,6 59| 4,5 9,2| 135 17,6| 20,9| 23,9| 24,1] 142 19,6
22 | 1994-95 229 143 7,7 4.4 2,7 6,3 11,4 16,4 21,4| 229| 215 -
23 | 1995- 96 17,4 13,1 55 5,8 20| 2,3 2,5 96| 18,1 21,3| 229| 22,5| 12,0| 20,9
24 | 1996- 97 15,9 11,9 9,0 6,0 471 4.4 5,5 6,3 17,5| 21,8| 22,8| 20,6| 12,2| 184
25 | 1997- 98 17,7 11,1 7,5 4,1 3,7| 6,0 38| 1255| 154| 21,3| 24,9 24,3 12,7 21,2
26 | 1998- 99 17,4 145 7,3
27 | 1999- 00 186 22,3| 24,2| 239 -
28 | 2000- 01 19,4 15,2 13,1 7,0 6,7| 12,5 12,4| 16,5| 21,3| 23,6| 23,7 -
29 | 2001- 02 19,7 16,6 87| -1,2 47|11,0f 11,2} 11,3| 17,5 22,8 20,9| 208| 13,7 24
30 | 2002- 03 16,4 14,3| 11,0 2,3 32| -1,2 43| 10,7| 17,2| 20,3| 20,7| 21,5 11,8] 22,7
31| 2003- 04 17,3 12,6 9,0 2,9 07| 4,5 6,6 10,4| 13,0 19,6 20,4| 21,1 11,5 20,4
32 | 2004- 05 17,2 151 7,9 6,2 39| 2,0 70| 10,6 15,8| 189| 24,6| 24,0 12,8| 22,6
Statistics and charts
Years| 30,3 Aver A
Number of
measurements 31| 31 31 29 29 29| 30| 30 31 31 31 31 27 27
Highest value| 22,9 17,0 13,1 7,8 59| 11,0| 12,6| 15,2 186| 22,8| 26,5| 254| 14,2| 24,2
Lowest value| 15,9| 11,1 4,2 -1,2 0,1 -1,2| 22 2,1 13,0f 15,6 20,3| 19,2} 11,5} 17,7
12,9
Mean value
19,0 14,2 8,4 4,8 3,4 43| 74| 11,2] 16,3 20,6| 22,9| 225 21,0
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Station 18T: Nea Chalkidona

Station Nea Chalkidona
County: Thessaloniki
Period: 1974-2004

Longtitude: 381.632,42
Latitude: 4.509.811,68
Altitude (meters): 29,50

Table with the mean monthly Temperature data (@s)af meteorological station

SIN g?g;jlr:)(l;r Sept | Oct Nov Dec Jan| Fell March April | May | June July | Aug | Aver A
1 -1974 23,8 18,2 8,0 7,0 7,5 9,9 17,6 22,5 -
2 | 1974-75 21,5 16,7| 104 6,4 46| 53| 10,6 14,3| 19,9| 22,9| 258| 24,1| 152 21,2
3 | 1975-76 23,71 15,6 9,6 5,5 50| 5,7 82| 14,0 18,2 21,7| 24,5| 21,7| 145 195
4 | 1976-77 19,4 16,9| 11,6 6,3 59| 9,8| 10,7 13,1| 19,7 23,4| 26,0 24,9| 15,7 20,1
5 | 1977-78 20,4 15,1 121 3,4 441 75| 11,0 12,3 17,6 23,1| 24,8 23,9 146| 21,4
6 | 1978-79 18,74 14,9 7,6 7,3 38| 74| 11,6| 10,2| 19,2 24,2 245| 23,8| 14,4 20,7
7 | 1979- 80 20, 150§ 11,5 7,2 28| 6,0 9,1| 12,8 16,6| 22,4| 251| 245| 144} 223
8 | 1980- 81 21,0 17,1 11,8 7,3 2,7 58| 12,2 135 17,6| 24,3| 24,4 23,9| 15,1 21,7
9 | 1981- 82 21,9 18,2 8,5 6,5 441 4,7 80| 11,8 18,4 23,8 24,5| 24,3| 146| 20,1
10 | 1982- 83 23,3 16,2 9,3 7,2 57| 46| 10,3 155 2055 21,4 254 23,5| 15,2 20,8
11 | 1983-84| 20,4 15,5 8,2 5,9 56| 6,5 8,3| 12,4| 18,8| 22,0 23,2| 22,8] 14,2 17,6
12 | 1984-85| 22, 18,9| 10,8 4,8 33| 1,0 8,4| 15,0 20,6| 22,8| 24,7| 24,8| 148 238
13 | 1985-86| 21, 15,0f 10,9 8,6 55| 5,2 8,6| 14,6 18,9| 22,9| 23,7| 256| 150| 204
14 | 1986- 87 20,3 155 9,3 3,6 31| 7,0 44] 125| 16,8| 23,0 26,5| 24,1| 13,8| 234
15 | 1987-88| 23,4 14,7| 10,3 6,7 6,2| 7,0 8,7| 12,8| 18,8| 23,4| 27,0| 256| 154 20,8
16 | 1988- 89 21,5 155 53 2,8 43| 8,0| 11,6 15,7| 17,9| 21,8| 24,6| 250| 145| 222
17 | 1989- 90 21,5 14,7 9,6 4,7 48| 8,7| 12,4 145 19,1| 23,5 26,1| 24,5| 15,3 21,4
18 | 1990- 91 20,8 16,5| 12,3 5,9 44| 44| 10,6| 11,2| 16,3| 23,4| 24,3| 23,8| 145 199

342




19 | 1991- 92 20,9 16,3| 11,2 2,4 54| 54| 105| 13,2 17,8| 23,4| 246| 26,9| 14,8| 24,5
20 | 1992-93| 21,3 17,3| 11,7 5,2 50| 4,8 8,6 13,8| 19,2| 24,1| 252| 258| 152 21
21 | 1993-94| 21,2 18,2 7,6 8,4 75| 6,6 99| 12,7 17,1} 20,7| 233| 23,6| 14,7 17
22 | 1994-95 23,4 16,4 10,3 6,0 45| 8,8 9,0| 13,5| 18,0 23,8| 259| 24,8] 153 214
23 | 1995-96| 20,7 16,0 7,2 7,6 40| 5,2 59| 11,7| 20,8| 24,2 24,5| 250| 144 21
24 | 1996- 97 18,7 111 6,7 6,6| 6,6 8,4 9,3| 20,2| 23,0| 26,0 24,7 - -
25 | 1997- 98 --
26 | 1998- 99 -
27 | 1999-00| 22,4 17,7| 10,3 7,0 2,3| 6,9 8,7| 16,4| 20,7| 24,9| 26,8| 26,6] 159| 245
28 | 2000- 01 227 16,1| 13,4 7,7 66| 83| 12,4| 12,8| 18,8| 235| 27,2| 26,6| 16,3| 20,6
29 | 2001- 02 22,1 19,4| 10,3 0,6 54| 11,6| 12,9| 12,9| 20,4| 26,0| 26,7| 254| 16,1| 26,1
30 | 2002- 03 19,2 224 254| 27,0 - -
31| 2003-04| 21,2 16,5| 12,6 6,4 3,2| 5,6 95| 13,8] 16,7| 23,3 - -
32 | 2004- 05 74 59| 49 96| 14,3| 20,0| 234| 26,4| 26,1 - -
Statistics and charts
Years| 28,5 Aver A
Number of
measurements 29| 27 28 29 28 29| 29| 28 29 30 28 28 25 25
Highest value| 23,8| 19,4 13,4 8.6 75| 11,6| 12,9| 16,4 20,8 26,0 27,2 27,0 16,3| 26,1
Lowest value| 18,7 14,7 5,3 0,6 2,3 10| 44| 93| 16,3| 20,7 23,2| 21,7 138| 17,0
Mean value| 21,3|16,4| 10,1 5,9 4,7 6,4 9,7|13,2| 18,7| 23,2 253| 24,8 150 21,3
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Station 19T: Chalastra

Station Chalastra
County: Thessaloniki
Period: 1974-2004

Longtitude: 393.266,17
Latitude: 4.535.543,33
Altitude (meters): 4,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A

1 -1974 -

2 | 1974-75 -

3 | 1975-76 -

4 | 1976- 77 3,1 12,4 19,3| 22,2 - -

5 | 1977-78 12,9 10,3 3,0 6,0 94| 10,7| 17,0 22,7 22,7 21,6 - -

6 | 1978-79 16,4 18,7 6,7 6,8 23| 54 93| 10,0f 18,1 23,3| 250 215| 13,6| 227
7 | 1979- 80 18,7 13,0 9,8 55 10,6 14,6| 22,0 239| 22,1 - -

8 | 1980- 81 19,4 15,8| 11,9 56| -04] 3,7 99| 10,2| 15,0| 22,2 21,8| 215| 13,1| 225
9 | 1981- 82 20,4 15,7 4,8 3,8 1,7 16 6,2| 10,7| 16,6f 22,0) 22,1| 232| 12,4 21,6
10 | 1982- 83 22,2 16,1 7,9 6,4 38| 1,8 76| 13,4 19,1| 20,9 24,7 23,0 139| 229
11 | 1983- 84 20, 14,7 8,6 5,0 47| 5,6 77| 114 19,2 234 250 24,4 141] 20,3
12 | 1984- 85 23,2 20,0| 12,6 7,1 52| 4,3] 10,0 15,7| 20,8 22,7 21,5| 24,4| 156| 20,1
13 | 1985- 86 21,3 15,0 11,9 8,7 6,2| 54 95| 15,6 20,0| 23,2| 24,0] 255| 155| 201
14 | 1986- 87 21,4 16,2 11,0 4,6 34| 8,0 51| 12,2 16,7| 22,9| 27,7| 252 145| 24,3
15 | 1987- 88 23,4 15,0 9,7 5,9 6,5| 6,8 87| 12,6 19,9| 24,7| 29,6| 29,0| 16,0 23,7
16 | 1988- 89 26,0 18,6 9,2 53 85| 115| 16,5| 20,6| 21,5| 255| 24,4 256| 17,8| 20,7
17 | 1989- 90 22,4 16,8| 10,2 6,5 6,5| 10,3| 15,5| 16,7| 19,2| 21,5| 25,2 18,7 158| 18,7
18 | 1990- 91 19,0 16,5| 15.6| 12,8 84| 52| 10,5| 13,3| 16,8| 23,9| 258| 254| 16,1| 20,6
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19 | 1991- 92 21,7 17,0] 11,6 2,8 52| 5,3 86| 13,6 18,6| 23,4| 24,0| 26,2| 148 234
20 | 1992-93| 21,2 174| 11,4 5,2 45| 4,6 85| 13,5| 19,5| 23,55| 23,3| 252| 14,8| 20,7
21 | 1993-94| 20,4 17,8 8,6 9,2 77| 66| 10,6 13,8 19,6 23,0 - -
22 | 1994-95 --
23 | 1995- 96 --
24 | 1996- 97 -
25 | 1997- 98 8% 75 -l -
26 | 1998- 99 74 26 5,1 18,3| 24,7| 26,9| 26,1 - -
27 | 1999-00| 21,4 17,7| 111 6,6 22| 7,2 9,2| 16,4| 20,6| 24,2| 26,3| 255| 157| 24,1
28 | 2000- 01 20, 154| 129 7,2 6,2| 75| 12,6| 12,4| 18,7| 23,1| 26,7| 26,9| 159| 20,7
29 | 2001- 02 21,3 17,6 8,0 -0,1 38| 89| 101 12,8 19,1 23,6| 257 23,6| 14,5| 258
30 | 2002- 03 11,6 25,9 27,2 - -
31 | 2003- 04 21,4 16,5| 12,8 7,3 41| 6,8 14,5| 15,6 -1 -
32 | 2004- 05 71 59| 41 8,0| 12,6 18,3| 22,7| 26,9| 26,4 - -
Statistics and charts
Years | 22,2 Aver A
Number of
measurements 20 21 23 23 22 22| 21| 23 24 23 22 22 17 17
Highest value| 26,0 20,0 15,6| 12,8 85| 11,5|16,5{ 20,6 215| 255| 29,6| 29,0 17,8 25,8
Lowest value| 16,5| 12,9 4.8 -0,1 -0,4 16| 51| 10,0 146| 209 =215 18,7 12,4 18,7
Mean value| 21,2 16,4| 10,2 5,9 4.8 6,1 9,6|13,3| 18,4 23,1 250| 245| 149| 21,9
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Station 20T: Dramas

Station Dramas
County: Dramas
Period: 1974-2004

Longtitude:

511.038,60

Latitude:

4.555.131,55

Altitude (meters):

101,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 22,4 16,3 8,1 5,2 43| 8,2 97| 12,3| 19,8| 23,7| 27,5| 26,7 154| 2372
2 | 1974-75 23,1 18,1} 10,0 4,9 40| 89| 13,0| 153 19,1} 23,3| 25,2| 23,4| 157| 21,2
3 | 1975-76 23,3 155 8,6 4,6 47| 4,6 83| 13,9| 18,3| 23,5| 24,3| 212| 14,2 19,7
4 | 1976- 77 19,24 17,3 11,7 4,9 45| 99| 10,5| 14,4 19,8 23,2| 255| 23,0| 153 21
5 | 1977-78 20, 12,8| 124 4,7 36| 81| 10,6| 12,7 17,5| 23,7| 26,3| 23,9| 14,7| 22,7
6 | 1978-79 19, 154 7,1 4,8 38| 68| 115| 12,4| 18,6| 24,6| 23,9| 22,9| 14,2| 20,8
7 | 1979- 80 19,4 14,0f 111 57 38| 68| 11,5| 12,0 17,3| 12,5| 24,3| 25,0 13,6 21,2
8 | 1980- 81 21, 16,0f 13,0 57 14| 3,7 93| 11,7| 15,6 22,7| 22,8 21,9| 13,7| 214
9 | 1981- 82 20, 15,4 6,3 6,0 27] 21 6,5| 10,0 17,0] 22,2 22,3 229| 12,8 20,8
10 | 1982- 83 21, 15,3 6,5 53 15| 3,3 6,8| 13,7| 185| 13,7 23,6| 21,5 12,6 22,1
11 | 1983- 84 18, 11,9 6,8 4,5 35| 4,6 71| 10,2 17,7 20,6 21,8 20,5| 12,3| 18,33
12 | 1984- 85 20, 15,0 8,9 3,6 39| 03 6,4 -l -

13 | 1985- 86 --

14 | 1986- 87 -

15 | 1987- 88 -

16 | 1988- 89 30 11| 12,4 158| 17,6|] 21,7 24,8| 25,3 - -

17 | 1989- 90 19,9 14,8 9,1 3,2 33| 7,5| 13,7| 14,7| 18,9| 23,5 26,8| 25,8 151| 23,6
18 | 1990- 91 20 159 12,4 7,3 44| 4,9 97| 13,1| 17,4| 24,2 251 251 13,5| 231
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19 | 1991- 92 242 17,1 114 3,3 45| 5,2 98| 14,4| 18,6| 23,8 251 28,1| 155 248
20 | 1992- 93 21,4 16,9 11,0 3.9 41| 3,6 8,6| 13,3 19,1 -1 -
21 | 1993-94 -
22 | 1994-95 -
23 | 1995- 96 8,( 6,6 441 5,1 56| 11,9| 21,3| 24,5| 25,8 254 - -
24 | 1996- 97 19,8 15,2| 10,8 8,5 85| 6,3 9,4| 10,7| 19,6| 22,6 24,4 22,8 149| 181
25 | 1997- 98 204 13,2 9,3 54 55| 81 8,0| 14,8| 19,7 23,6 27,2 28,0| 153 22,6
26 | 1998- 99 20,7 16,9| 10,7 4,2 274 - -
27 | 1999- 00 23, 18,8 10,8 6,8 26| 7,0 8,7| 16,9| 19,7 24,7 27,2 26,9| 16,1| 24,6
28 | 2000- 01 21,9 16,2 151 8,6 6,8| 9,2| 14,2 15,2 20,2 25,0 28,8 -1 -
29 | 2001- 02 52 98| 11,7 12,9| 19,1 24,1 23,7| 24,0 - -
30 | 2002- 03 20,2 26,0 11,0 6,0 25,2 25,3 - -
31 | 2003- 04 19,8 19,2| 13,2 5,7 48| 6,1| 11,4 12,8 17,1| 21,7 -l -
32 | 2004- 05 8,8 70| 6,0 12,3 16,4 19,2 219| 228| 254 - -
Statistics and charts
Years| 23,9 Aver A
Number of
measurements 23| 23 24 25 25 25| 25| 24 24 23 23 23 17 17
Highest value| 24,2 26,0 15,1 8.8 8,5 99| 14,2 16,9| 21,3| 25,0 28,8 281| 16,1| 24,8
Lowest value 20( 11,9 6,3 3,2 1,4 0,3| 5,6 10,0 15,6 125| 21,8 20,5 12,3| 18,1
Mean value| 20,0| 16,2| 10,1 5,5 4,2 59| 9,8|13,4| 18,6 22,4| 25,0| 245 14,6| 21,7
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Station 21T: Kato Nevrokopi

Station Kato Nevrokopi
County: Dramas
Period: 1974-2004

Longtitude: 488.696,34
Latitude: 4.577.334,59
Altitude (meters): 580,00

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 18,1 12,9 53 2,1 0,3| 4,8 7,9 8,7| 14,2y 17,7 205| 20,6 11,1} 20,3
2 | 1974-75 17,4 12,3 6,2 15 06| 05 76| 10,9| 16,5 16,9| 20,6 19,7 109| 20,1
3 | 1975-76 184 11,8 6,2 2,3 16| 19 55| 11,0f 15,5| 16,3| 19,2 16,8 10,5| 17,6
4 | 1976- 77 15,14 13,8 80| -1,0| -2,0| 7,8 90| 11,2} 16,2 19,5| 21,5 20,7 11,6 23,5
5 | 1977-78 15,2 10,8 9,6 10, -05| 64 82| 10,4 15,0 19,0f 21,0f 19,04 11,3] 21,5
6 | 1978-79 15, 10,7 3,0 3,7 13| 3,9 8,3 9,9| 15,2 19,6| 19,7 20,0 10,9| 18,7
7 | 1979- 80 17, 10,8 7,5 2,0 9,6|] 13,4| 18,8| 21,3| 211 -
8 | 1980- 81 16, 12,7 9,2 25 05| -0,9 91| 11,7| 14,6| 20,8 21,0f 204 115| 21,9
9 | 1981- 82 17,4 15,7 2,6 3,5 12| 1,3 6,3| 11,2| 155 19,9 19,3| 20,8| 11,3| 19,6
10 | 1982- 83 18,7 12,1 49 15 76| 13,9| 158 18,3 20,8| 194 -
11 | 1983- 84 17,2 11,3 5,0 2,4 12| 3,8 6,5| 105| 15,7 18,4| 19,4 19,4| 109| 18,2
12 | 1984- 85 17,2 149 8,8 0,4 31| 0,2 7,2 -
13 | 1985- 86 1,6 1,3 6,3| 12,1 151 185| 19,9| 21,9 -
14 | 1986- 87 17,7 11,0 49| -16| -0,6| 4,3 1,9 99| 13,6 18,7 22,9| 21,1| 10,3| 24,5
15 | 1987- 88 19,9 119 59 2,9 26| 3,3 55| 10,2| 15,6| 18,6 24,2 22,2 11,9| 21,6
16 | 1988- 89 17,7 115 19| -04| -80| 01 81| 12,3| 13,3| 16,5| 20,5| 20,7 95| 28,7
17 | 1989- 90 16,3 11,4 6,5 01| -68| 4.1 80| 106| 14,7 17,12} 20,6| 20,1| 102| 27,4
18 | 1990- 91 16, 12,2 9,0 25| -04] 11 7,8 91| 12,4 19,3 20,5| 20,2 10,9| 20,9
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19 | 1991- 92 157 12,8 7,0 -1,4 -0,8] -0,1 5,0 98| 13,7 17,6| 18,7| 21,6| 10,0 23
20 | 1992- 93 15,8 13,6 7,6 1,2 54| -1,1 50| 10,1 15,0 -
21 | 1993-94
22 | 1994-95
23 | 1995- 96 3,2 2,8 0,2| 2,6 2,5 91| 17,0 19,3| 21,2 21,3 -
24 | 1996- 97 10,8 8,2 6,1 40| 4,4 4,3 70| 16,2 19,6 20,6| 19,3 -
25 | 1997- 98 15,2 10,1 7,3 1,7 27| 4,2 45| 11,1} 15,2 20,0 23,4 235| 11,6 21,8
26 | 1998- 99 17, 13,9 6,0 -1,7 23,0 -
27 | 1999- 00 18,2 13,8 7,1 3,8 97] 11 52| 12,1 15,7 194 22,4 22,8| 11,0| 325
28 | 2000- 01 16,7 12,8 9,5 2,6 10,7 10,1 15,5| 18,8| 22,8 -
29 | 2001- 02 3,1 3,8 8,2| 10,0| 15,7 19,7 21,7 20,0 -
30 | 2002- 03 16,6 12,7 7,6 3,4 21,5 22,7 -
31 | 2003- 04 18,9 124 8,3 1,7 11| 2,9 6,6| 10,7 24,2| 29,4 -
32 | 2004- 05 4.8 20| 1,0 84| 12,8| 18,2 21,2 24,8 238 -
Statistics and charts
Years| 26,3 Aver A
Number of
measurements 25| 26 27 26 26 26| 27| 27 27 26 26 26 17 17
Highest value| 19,9 15,7 9,6 6,1 5,4 7,8|10,7| 13,9 24,2 29,4 24,8| 23,8 119| 325
Lowest value| 15,1| 10,1 19 -1,7 -9,7 1,1 19 70| 124 16,3| 18,7 16,8 95| 17,6
Mean value | 17,1} 12,3 6,5 1,8 0,3 25| 6,7|10,6| 155| 19,2 21,2 20,9 11,2 225
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Station 22T: Kalampaki

Station Kalampaki
County: Dramas
Period: 1974-2004

Longtitude: 515.257,51
Latitude: 4.544.037,94
Altitude (meters): 67,30

Table with the mean monthly Temperature data (@s)af meteorological station

S/IN ngzSIrs(l:;r Sept Oct Nov Dec Jan | Fely March April | May | June July | Aug | Aver A
1 -1974 215 15,1 7,2 4,4 36| 74 86| 11,2| 17,0 21,2| 23,6| 23,8 13,7| 20,2
2 | 1974-75 20,3 16,4 9,2 4,0 40| 43| 10,3| 13,5| 18,7| 22,0| 24,4 22,8| 14,2 204
3 | 1975-76 22,4 15,0 8,4 4,3 36| 42 71| 12,9| 17,7 21,2 23,4 210| 13,4| 19,8
4 | 1976- 77 19,2 16,1 11,3 4,6 51| 9,3 96| 12,7| 18,9| 22,5| 250| 23,9| 149| 204
5 | 1977-78 19,4 13,6 11,6 3,9 46| 80| 105| 13,0 17,8 22,6| 24,7 233| 14,4 20,8
6 | 1978-79 19,0 14,7 7,1 6,3 39| 66| 11,0| 12,2| 18,0 23,0 23,2| 23,1| 14,0] 19,3
7 | 1979- 80 20,3 13,9| 10,9 5,8 12,2 16,3| 21,5 24,2] 235 -
8 | 1980- 81 19, 16,2 11,2 5,8 19| 53| 11,04 13,04 16,6 23,4| 239| 233| 14,3 22
9 | 1981- 82 21,1 17,8 7,0 6,6 37| 3,8 80| 12,0f 18,1 22,8| 23,0| 23,8 14,0{ 201
10 | 1982- 83 21,9 16,2 8,0 6,8 3,7 3,7 91| 14,9| 20,3| 21,3| 24,1 22,3| 14,4 204
11 | 1983- 84 20, 14,0 7,9 55 49| 5,8 81| 21,6 186| 21,5| 23,0 22,1 14,4 181
12 | 1984- 85 21,1 17,3| 10,6 4,5 51| 0,9 76| 14,6| 20,1| 21,7\ 24,0| 24,7 144| 238
13 | 1985- 86 20,4 13,6| 10,8 6,8 55| 5,8 86| 154| 18,6| 22,4 24,4 259| 149| 204
14 | 1986- 87 22, 145 7,8 2,0 30| 7,6 58| 125§ 17,1 22,7| 26,3| 24,0 13,8| 24,3
15 | 1987- 88 23,0 14,4 10,6 6,1 59| 6,6 89| 13,1| 185| 22,8| 27,0 255| 152 211
16 | 1988- 89 21,3 144 5,8 4,9 27| 69| 11,4 159 17,5| 21,1| 24,4| 251 143| 224
17 | 1989- 90 21, 13,6 9,1 3,5 34| 75| 11,6| 13,9| 18,4 22,7| 250| 24,2| 145| 21,6
18 | 1990- 91 20,4 15,5| 12,0 6,8 33| 51 97| 12,6 16,5| 23,7| 245| 24.6| 146| 21,3
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19 | 1991- 92 20,8 16,7 11,2 2,3 36| 44 88| 13,7 17,1 22,8 23,9 26,7 14,3| 244
20 | 1992- 93 204 17,12 104 3,5 3,1| 3,2 8,4| 13,0| 184 -1 -
21 | 1993-94 -
22 | 1994-95 -
23 | 1995- 96 44 4.8 46| 4,9 54| 11,8] 20,9| 23,3| 24.6| 26,7 - -
24 | 1996- 97 19,5 14,4 10,8 7,8 53| 6,0 7,9 99| 19,3| 22,9| 24,8| 23,1| 14,3| 195
25 | 1997- 98 19,4 134 9,8 5,7 55| 7,7 75| 14,8| 18,3| 23,0 25,6| 26,1| 14,7 20,6
26 | 1998- 99 20, 15,7| 10,3 4.4 26,6 - -
27 | 1999- 00 21, 16,9| 10,1 7,5 22| 79 88| 16,4 20,2 244 27,0 255| 15,7| 248
28 | 2000- 01 21,2 156 12,8 6,1 74| 73| 13,1 13,5| 18,7| 235| 264 -1 -
29 | 2001- 02 3,8 95| 12,5| 13,1| 189| 24,2 257 23,9 - -
30 | 2002- 03 21, 16,2 11,7 59 26,00 26,2 - -
31 | 2003- 04 21,1 18,8 14,2 8,3 48| 6,8 11,4 125 17,0 20,6 - -
32 | 2004- 05 10,5 7,4 6,1\ 6,7| 10,9| 14,8| 199| 20,8| 24,7 24,0 - -
Statistics and charts
Years| 27,5 Aver A
Number of
measurements 27| 27 29 29 27 27| 27| 28 28 27 27 27 21 21
Highest value| 23,0 18,8| 14,2 8,3 7,4 95| 13,1| 21,6 20,9| 24,4 27,0| 26,7 15,7 24,8
Lowest value| 19,0| 13,4 4,6 2,0 1,9 09| 54| 99| 16,3| 20,6| 23,0 21,0f 13,4| 18,1
Mean value | 20,7 15,4 9,8 5,4 4,2 6,0 9,3|13,6| 18,3| 22,4 24,7 243| 145 21,2
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Chart with the Mean monthly Temperature duringfié4-2004 (Celcius)
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Station 23T: Arguroupoli

Station Arguroupoli
County: Dramas
Period: 1974-2004

Longtitude: 502.648,90
Latitude: 4.551.423,08
Altitude (meters): 74,00

Table with the mean monthly Temperature data (@s)af meteorological station

SIN

Hydrolo-
gical Year

Sept

Oct

Nov Dec

Jan

Feh

March April | May

June

July | Aug | Aver

-1974

1974- 75

1975- 76

1976- 77

1977- 78

1978- 79

1979- 80

1980- 81

1981- 82

10

1982- 83

11

1983- 84

12

1984- 85

13

1985- 86

14

1986- 87

15

1987- 88

16

1988- 89

17

1989- 90

18

1990- 91
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19 | 1991- 92 -
20 | 1992- 93 -
21 | 1993-94 -
22 | 1994-95 -
23 | 1995- 96 -
24 | 1996- 97 6,8 86| 17,8 23,5 21,4 216 - -
25 | 1997- 98 17,4 121 8,6 4,3 3,8| 6,0 6,0| 13,3| 17,2| 22,2 245| 24,7 13,3| 20,9
26 | 1998- 99 18,9 15,3 9,1 2,4 24,8 - -
27 | 1999- 00 204 15,7 8,7 5,6 0,0 5,6 70| 149| 18,9 22,8 24,8| 24,0| 140 2438
28 | 2000- 01 204 148 121 58| 6,7 12,3| 12,8 18,8| 22,7| 255 -1 -
29 | 2001- 02 24,72 26| 84| 10,8 125 18,7| 23,4 25,4| 234 - -
30 | 2002- 03 19,6 15,2| 10,5 4,3 26,5 254 - -
31 | 2003- 04 19,3 10,6 5,2 3,1| 5,2 9,3| 13,0 17,1| 22,3 - -
32 | 2004- 05 14,9 9,2 6,7 53| 4,6 79| 12,9| 19,0 17,8 21,4| 24,6 - -
Statistics and charts
Years| 6,7 Aver A
Number of
measurements 6 7 7 6 6 6 7 7 7 7 7 7 2 2
Highest value| 20,4|24,2| 12,1 6,7 5,8 8,4 12,3|14,9| 19,0 235| 26,5 254| 14,0| 24,8
Lowest value| 17,4| 12,1 8,6 24 0,0 46| 6,0 86| 17,1\ 17,8| 21,4 21,6 13,3| 20,9
Mean value | 19,3} 16,0 9,8 4.8 3,4 6,1 85|12,6| 18,2 22,1 24,2 24,1 13,7 22,9
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Chart with the Mean monthly Temperature duringfié4-2004 (Celcius)
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Station 24T: Leukogia

Station Leukogia
County: Dramas
Period: 1974-2004

Longtitude: 490.098,08
Latitude: 4.582.883,46
Altitude (meters): 621,40

Table with the mean monthly Temperature data (@s)af meteorological station

SIN

Hydrolo-
gical Year

Sept

Oct

Nov Dec

Jan

Feh

March April | May

June

July | Aug | Aver

-1974

1974- 75

1975- 76

1976- 77

1977- 78

1978- 79

1979- 80

1980- 81

1981- 82

10

1982- 83

11

1983- 84

12

1984- 85

13

1985- 86

14

1986- 87

15

1987- 88

16

1988- 89

17

1989- 90

18

1990- 91
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19 | 1991- 92 -
20 | 1992- 93 -
21 | 1993-94 -
22 | 1994-95 -
23 | 1995- 96 -
24 | 1996- 97 39 46| 14,3 184 19,8| 17,8 - -
25 | 1997- 98 145 9.3 5,8 0,7 25| 3,8 35| 11,4 14,4 19,0y 216| 22,3| 10,7| 21,6
26 | 1998- 99 159 12,7 6,2 -0,7 22,5 - -
27 | 1999- 00 17,6 13,2 6,5 -3,7 -6,2| 1,7 49| 12,0 16,0 19,3 22,1 209| 10,4| 28,3
28 | 2000- 01 17,20 121 2,6 30| 39| 10,3 10,0| 15,2 18,8 22,6 -1 -
29 | 2001- 02 1,7 4,7 8,3 9,6| 15,5 19,7 21,4| 19,8 - -
30 | 2002- 03 16,3 23,2 7,7 2,4 21, 215 - -
31 | 2003- 04 159 124 8,3 1,7 05| 2,8 6,3| 10,6] 13,1| 18,7 - -
32 | 2004- 05 7,2 3,8 0,7| -0,2 5,2 9,9| 15,5| 22,5| 255| 20,6 - -
Statistics and charts
Years| 6,6 Aver A
Number of
measurements 6 6 6 7 6 6 7 7 7 7 7 7 2 2
Highest value| 17,6 23,2 8,3 3.8 3,0 4,7] 10,3} 12,0| 16,0 22,5| 25,5 22,5| 10,7| 28,3
Lowest value| 14,5| 9,3 5,8 -3,7 -6,2 -0,2| 35| 46| 13,1 184| 19,8 17,8 104 21,6
Mean value | 16,2 13,8 7,0 1,0 0,4 28| 6,1 97| 149| 195 22,1 20,8| 10,5] 25,0

361




Chart with the Mean monthly Temperature duringfié4-2004 (Celcius)
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Station 25T: Prinos Thasou

Station Prinos Thasou
County: Kavalas
Period: 1974-2004

Longtitude: 548.325,84
Latitude: 4.510.168,57
Altitude (meters): 684,00

Table with the mean monthly Temperature data (@s)af meteorological station

SIN

Hydrolo-
gical Year

Sept

Oct

Nov Dec Jan

Feh

March April | May

June

July | Aug | Aver

-1974

1974- 75

1975- 76

1976- 77

1977- 78

1978- 79

1979- 80

1980- 81

1981- 82

10

1982- 83

11

1983- 84

12

1984- 85

13

1985- 86

14

1986- 87

15

1987- 88

16

1988- 89

17

1989- 90

18

1990- 91
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19 | 1991- 92 --
20 | 1992- 93 16,4 12,2 3,9 40| 4,2 7,7| 12,3| 156| 21,9| 23,6| 26,6 - -
21 | 1993-94| 20,4 17,3| 12,2 5,5 - -
22 | 1994-95 --
23 | 1995- 96 19p 21,7| 23,8| 23,8 - -
24 | 1996- 97 18,3 143| 114 8,5 6,7| 6,0 7,6 92| 18,4 21,8| 24,5| 231| 142 185
25 | 1997- 98 19, 13,3| 10,3 6,5 57| 7.1 59| 12,9| 17,0 22,0| 254| 255| 14,2| 19,8
26 | 1998- 99 19,9 15,7 10,5 51 25,1 - -
27 | 1999-00| 20,4 16,7| 105 8,0 26| 6,7 6,9 13,7| 17,7| 22,4| 252| 24,9| 14,7 22,6
28 | 2000- 01 20,7 156 12,7 7,8 68| 76| 11,7 124} 17,0| 21,7 26,2 26,1 155| 194
29 | 2001- 02 21,3 44| 85| 10,1 11,7| 17,2| 22,9| 258 23,8 - -
30 | 2002-03| 20,3 16,1| 11,6 5,6 25,1 - -
31 | 2003- 04 19,4 155| 114 6,6 43| 55 8,9 12,1 153| 21,2 - -
32 | 2004- 05 --
Statistics and charts
Years| 8,0 Aver A
Number of
measurements 9 9 9 9 7 7 7 7 8 8 7 9 4 4
Highest value| 21,3| 17,3| 12,7 8,5 6,8 85| 11,7 13,7| 19,0 22,9| 26,2 26,6 155| 22,6
Lowest value| 18,3| 13,3| 10,3 3.9 2,6 42] 59| 9,2| 153 21,2 23,6| 23,1 14,2| 18,5
Mean value| 20,0| 15,7 11,4 6,4 4,9 6,5| 84| 12,0 17,2 22,0 249| 249| 146| 201
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Chart with the Mean monthly Temperature duringfié4-2004 (Celcius)
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APPENDIX |

DIGITIZED GEOLOGICAL MAPS OF
STUDYING AREAS AT SCALE 1:500.000
AND 1:50.000. XRD CHARTS OF STUDYING
AREAS. GEOLOGICAL MAPS OF S6GG
CLASSIFICATION.
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SECTION 1

DIGITIZED GEOLOGICAL MAPS OF
STUDYING SITES AND NORTH GREECE IN
2 CLASSES AT SCALE 1:500.000
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Figure 1K — Diavolorema Watershed. Classification of geologytwo classes Ca and Si according to WFD, cell 52@ meters (modified map of Kanli
2009).
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Figure 2K — Arkoudorema Watershed. Classification of geologywo classes Ca and Si according to WFD, cell 5@ meters (modified map of Kanli
2009).
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Figure 3K — Trikomo Watershed. Classification of geology byt@lasses Ca and Si according to WFD, cell sizerd®@rs (modified map of Kanli 2009).
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Figure 4K — Eleftherochori Watershed. Classification of geglty two classes Ca and Si according to WFD, ¢edl 500 meters (modified map of Kanli
2009).
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Figure 5K — Mavrolakas Watershed (KAL). Classification of geg} by two classes Ca and Si according to WFD, sied 500 meters (modified map of
Kanli 2009).
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Figure 6K — Kipouristra Watershed (OL). Classification of gam} by two classes Ca and Si according to WFD,siedl 500 meters (modified map of Kanli
2009).
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Figure 7K — Karolakas Watershed (KAR). Classification of gegldy two classes Ca and Si according to WFD, sieé 500 meters (modified map of
Kanli 2009).
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Figure 8K — Megali Panagia Watershed (MPB). Classificatiog@flogy by two classes Ca and Si according to Wield size 500 meters (modified map of
Kanli 2009).
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Figure 9K — Skouries Watershed (MPC). Classification of ggglby two classes Ca and Si according to WFD,sied 500 meters (modified map of Kanli
2009).
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Figure 10K —Kokkinolakas lerissos Watershed (KOK). Classifimatof geology by two classes Ca and Si accordin/ ED, cell size 500 meters (modified
map of Kanli 2009).
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Figure 11K — EkKlisiastikoi Muli lerissos Watershed (EKM). Céafication of geology by two classes Ca and Si adiog to WFD, cell size 500 meters
(modified map of Kanli 2009).
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Figure 12K — Asprolakkas Watershed (ASPR). Classification aflggy by two classes Ca and Si according to WFD scee 500 meters (modified map of
Kanli 2009).
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Figure 13K —Megali Panagia Watershed (MPA). Classificatiogeblogy by two classes Ca and Si according to Wiel),size 500 meters (modified map
of Kanli 2009).
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Figure 14K — Skouries Watershed (MPD). Classification of geglby two classes Ca and Si according to WFD, de# 5§00 meters (modified map of
Kanli 2009).
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Figure 15K —Macedonia Watershed (MAC). Classification of gegldy two classes Ca and Si according to WFD, gsieé 500 meters (modified map of
Kanli 2009).
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SECTION 2

DIGITIZED GEOLOGICAL MAPS OF
STUDYING SITES AT NORTH GREECE IN
1-44 CLASSES AT SCALE 1:50.000
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Figure 1G28 — Diavolorema Watershed (DIA). Geological classifion in twenty eight main categories accordindGME geological mapping and the

corresponding coverage of each category at the tabit to it. Cell size 50 meters.
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Figure 2G28 —Arkoudorema Watershed (ARK). Geological classtfma in twenty eight main categories according &ME geological mapping and

Grimpylakos, cell size 50 meters.
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Figure 3G28a —Trikomo Watershed geological and Hydrographic mekwmap (TRIK). Geological classification in thirsjx categories according to IGME

geological mapping and Grimpylakos, cell size 5@arse
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Geological Coverage of Watershed in 36 categories
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Figure 3G28b —Table of Trikomo Watershed (TRIK) Geological ciéisation in thirty six categories according to I&Vigeological mapping and the

corresponding area coverage.
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Figure 4G28a —Eleftherochori Watershed, geological and Hydrogi@pletwork map (ELEF). Geological classificationfanty three categories according

to IGME geological mapping and Grimpylakos, cekes50 meters.
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Geological Coverage of Watershed in 43 categories verall 809,94 98,78
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Figure 4G28b —Table of Eleftherochori Watershed (ELEF) Geolopatassification in, forty three categories, aceogdto IGME geological mapping and

the corresponding area coverage.
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Figure 5G28 —Mavrolakas Watershed, geological and Hydrograptatwork map (KAL). Geological classification in émty eight main categories
according to IGME geological mapping and Grimpyiskcell size 50 meters.
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Figure 6G28— Kipouristra Watershed, geological and Hydrograpietwork map (OL). Geological classificationtimenty eight main categories according

to IGME geological mapping and Grimpylakos, celks50 meters.
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Figure 7G28 —Karolakas Watershed, geological and Hydrograpéteark map (KAR). Geological classification in g eight main categories according

to IGME geological mapping and Grimpylakos, celks50 meters.
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Figure 8G28 —Megali Panagia Watershed, geological and Hydrdgcapetwork map (MPB). Geological classificationtiventy eight main categories

according to IGME geological mapping and Grimpgskcell size 50 meters (Grimpylakos 2020)
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Figure 9G28 —Skouries Watershed, geological and Hydrographiworx map (MPC). Geological classification in twereight main categories according

to IGME geological mapping and Grimpylakos, celks50 meters.
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Figure 10G28 —Kokkinolakas lerissos Watershed, geological andirbigraphic network map (KOK). Geological classifion in twenty eight main

categories according to IGME geological mappind @nimpylakos, cell size 50 meters.
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Figure 11G28 —EkkKlisiastikoi Muli lerissos Watershed, geologiead Hydrographic network map (EKM). Geologicasdification in twenty eight main

categories according to IGME geological mappind @nimpylakos, cell size 50 meters.
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Figure 12G28a —Asprolakkas Watershed, geological and Hydrograpkiwvork map
according to IGME geological mapping and Grimpwyiskcell size 50 meters.

(ASPR). Geological classificationtirenty eight main categories
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Geological Coverage of Watershed in 28 categories
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Figure 12G28b —Table of Asprolakkas Watershed (ASPR). Geologitatsification in, nineteen categories, accordm¢@ME geological mapping, and

the corresponding area coverage.
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Figure 13G28 —Megali Panagia Watershed, geological and Hydrdgcapetwork map (MPA). Geological classificatiantiventy eight main categories
according to IGME geological mapping and Grimpyiskcell size 50 meters.
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Figure 14G28 —Skouries Watershed, geological and Hydrographiwark map (MPD). Geological classification in tvemright main categories according
to IGME geological mapping and Grimpylakos, cedes50 meters.
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Figure 15G28b —North Greece Watershed (MAC). Geological clasaiian in twenty eight main categories, accordindGME geological mapping, and

the corresponding area coverage.
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SECTION 3

XRD ANALYSIS OF RIVER BED
SEDIMENTS AT SAMPLING SITES OF
NORTHERN GREECE
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Chart 1a XRD — (DIAD1): Diavolorema XRD analysisgiokritos). Sample collected from right side otribed sediment on 23/06/2010.
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[Sample identification: DIAA3 9-Apr-20813 11:19
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Chart 1b XRD — (DIAA3): Diavolorema XRD analysisN®-AUTH). Sample collected from right side of riieed sediment on 26/05/2011.
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Chart 2a XRD (ARKK1) — Arkoudorema XRD analysis (Bakritos). Sample collected from center of therrived sediment on 23/06/2010.

406



14000 - M Mineral
@ Code [ARKA1
Q 39
29
12000 - - =
" 2
T 1
10000 - @ cl 1]
: 1
Tr 2
8000 - 2
Overall 100}
6000 - 4|
4000 - Q
"
2000 - \
T Q C i QM Q
@ ¢ t““ 1 A MM ©‘>_.\ QQ -y Q cC Q QQ Q Q
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Chart 2b XRD (ARKA1) — Arkoudorema XRD analysis (Bekritos). Sample collected from left of the riverd sediment on 23/06/2010.
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|[Sample identification: ARKK3 28-Mar—2013 9:56
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Chart 2c XRD (ARKK3) — Arkoudorema XRD analysis (GMAUTH). Sample collected from center of the ribed sediment on 26/05/2011.
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|Sample identif ication: TRIKA4 9—-fapr—2813 18:11
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Chart 3 XRD (TRIKA4) — Trikomo XRD analysis (GMO-AIUH). Sample collected from left side of the rivexdbsediment on 29/05/2010.
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|Sample identification: ELEFA4 27-Mar-2Z2813 11:42
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Chart 4 XRD (ELEFA4) — Eleftherochori XRD analy$isMO-AUTH). Sample collected from left side of rivieed sediment on 29/05/2010.
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Chart 5a XRD (KALA1) — Mavrolakas XRD analysis (Deknitos). Sample collected from left side of theeribed sediment on 02/6/2010.
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Chart 5b XRD (KALK3) — Mavrolakas XRD analysis (Dekrmitos). Sample collected from center of the rived sediment on 27/05/2010.
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Chart 5¢ XRD (KALA3) — Mavrolakas XRD analysis (Dehtitos). Sample collected from left side of theeri bed sediment on 27/05/2010.
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Chart 6 XRD (OLA1) — Kipouristra XRD analysis (Deknibos). Sample collected from left side of theeribed sediment 01/06/2010.
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lSample identification: KARKS 4-Apr—2013 11:43
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Chart 7 XRD (KARKS5) — Karolakas XRD analysis (GMQJAH). Sample collected from center of the river kediment on 10/01/2013.
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Chart 8a XRD (MPBA3) — Megali Panagia XRD analysgmple collected from left side of the river Isediment on 25/03/2011.
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Chart 8b XRD (MPBD3) — Megali Panagia XRD analyfemokritos). Sample collected from right siderofer bed sediment on 25/03/2011.
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Chart 9a XRD (MPCA1) — Skouries XRD analysis (Demokritos). Sample collected from left side of river bed sediment on 28/05/2010.
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Chart 9b XRD (MPCK1) — Skouries XRD analysis (Demits). Sample collected from center side of rived sediment on 28/05/2010.
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Chart 9c XRD (MPCD1) — Skouries XRD analysis (Denitok). Sample collected from right side of theeribed sediment on 28/05/2010.

420



16000 - Mineral MPCA2
Code
Q 62
M :
14000 - @ ' 7
Kf 8
C 2
12000 - T 3
cl 3
' 9|
10000 - Tr 4
2
Overall 100
8000 -
6000 -
4000 -
2000 -+
0 T T r 1
0 5 85

Chart 9d XRD (MPCAZ2) — Skouries XRD analysis (Demitois). Sample collected from left side of the ribed sediment on 21/09/2010.
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Chart 9e XRD (MPCK?2) — Skouries XRD analysis (Denitok). Sample collected from center of the rivedsediment on 21/09/2010.

422



10000 - =

Mineral
MPCD2
M Code ¢
9000 - (©®) Q 55
8
8000 - Kf 10
e 2
i 6
7000 - cl 3
ic 3|
6000 - Tr 9
3
Overall 100|
5000 -
4000 -
3000 -
2000 -
1000 -
0 T T ™
0 5 85

Chart 9f XRD (MPCD2) — Skouries XRD analysis (Demitas). Sample collected from right side of theeribed sediment on 21/09/2010.
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Chart 9g XRD (MPCD3) — Skouries XRD analysis (Denitok). Sample collected from right side of theeribed sediment on 25/03/2011.
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|Sample identification: KOKKS
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Chart 10 XRD (KOKK5) — Kokkinolakas XRD analysisN®-AUTH). Sample collected from center of the rivserd sediment on 10/01/2013.

20
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Chart 11 XRD — (EKMKS5) — EkKlisiastikoi Muli XRD atysis (GMO-AUTH). Sample collected from centerigkr bed sediment, 10/01/2013.
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[Sample identification: ASPKS 27-Mar—2013 13:29

4988
@ Mineral
[counts]1 Code ASPK5
3688 - 2 22
2
- Kf 3
5 0|
2588 - 2)
| cl 1]
15
1688 Tr 7
0l
7 Overall 100
908 - %
- _ C
Ci
488 - . @ Cl Q
@® - Q
Cl : N M
! gy o e
188 -
B T 1T j 1T 17 I LI I ¥ o5 X I T T T 7T I T T T 1 | | L L) I RN BOE E | i LI IT]"J T | 1117 'E T T T—[ T 5 F |
5] ia 28 38 48 ca 68 [®Z20
ASPES .RD

Chart 12 XRD (ASPK5) — Asprolakkas XRD analysis(GMOTH). Sample collected from center of the rivedisediment on 10/01/2013.

427



18000

16000

14000

12000

10000

8000

6000

4000

2000

Mineral
Code MPAA3

Q 63
5

Kf 6)
C 2
T 2
cl 5
M 12
Tr 3]
2

|Overall 100

85

Chart 13a XRD (MPAA3) — Megali Panagia XRD analy&emokritos). Sample collected from left side igér bed sediment on 25/03/2011.
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Chart 13b XRD (MPAD3) — Megali Panagia XRD analy@&mokritos). Sample collected from right sideigér bed sediment on 25/03/2011.
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|Sample identification: MPDKS 28-Mar—-26813 13:36
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Chart 14 XRD (MPDK5) — Skouries XRD analysis. Saenpbllected from center of the river bed sedimen2 &/05/2010.
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SECTION 4

GEOLOGICAL MAPS, WITH THE S6GG
GEOLOGICAL CLASSIFICATION, OF
STUDYING SITES AND NORTH GREECE IN

6 CLASSES AT SCALE 1:50.000
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Figure 1G6 — Diavolorema Watershed (DIA). Clasatiicn of geology in six classes according to Ca @incbncentration, cell size 50 meters (Grimpylakos
2017).
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Figure 2G6 — Arkoudorema Watershed (ARK). Clasatfan of geology in
(Grimpylakos 2017).

six classes according to Ca &adconcentration, cell size 50 meters
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Figure 3G6 — Trikomo Watershed (TRIK). Classifioatiof geology in six classes according to Ca ando&tentration, cell size 50 meters (Grimpylakos

2017).
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Figure 4G6 — Eleftherochori Watershed (ELEF). Gfasdion of geology in six classes according to &ad Si concentration, cell size 50 meters
(Grimpylakos 2017).
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Figure 5G6 — Mavrolakas Watershed (KAL). Classtfima of geology in six classes according to Ca 8hdoncentration, cell size 50 meters (Grimpylakos
2017).
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Figure 6G6 — Kipouristra Watershed (OL). Classtfima of geology in six classes according to Ca 8&ndoncentration, cell size 50 meters (Grimpylakos
2017).
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Figure 7G6 — Karolakas Watershed (KAR). Classiiisabf geology in six classes according to Ca ando8centration, cell size 50 meters (Grimpylakos
2017).

438



472000 473000 474000 475000 476000 477000 478000 479000
[] ] (] [l [l [l (] ]

=3 g - - - - - 7 S
g Classification of Geological Formations at Megali Panagia MPB Watershed by G6C50S % LS
2 2
3 : 3
= =3
8 8
& r
3 3
o °
8 8
& e
3 3
o Mavayiéa o
S Panagia ]
R S
3 3
o o
8 S
&7 g
3 3
Legend
° MPB_Watershed °
8- 1:30,000 13,54% Sediments LS
2 :30, =
3 86,71% [ Rich in SipoorinCa | 3
0 0,5 1 2 Km
Projection: Transverse Mercator Datum: Greek Geodetic Reference System 1987 Units: Meter Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community
472000 473000 474000 475000 476000 477000 478000 479000

Figure 8G6 — Megali Panagia Watershed (MPB). Cliaasion of geology in six classes according to &al Si concentration, cell size 50 meters
(Grimpylakos 2017).
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Figure 9G6 — Skouries Watershed (MPC). Classificatf geology in six classes according to Ca andoB8centration, cell size 50 meters (Grimpylakos
2017).
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Figure 10G6 — Kokkinolakas lerissos Watershed (KQ®lassification of geology in six classes accaygdio Ca and Si concentration, cell size 50 meters
(Grimpylakos 2017).
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Figure 13G6 — Megali Panagia Watershed (MPA). @iaation of geology in six classes according to &@ad Si concentration, cell size 50 meters
(Grimpylakos 2017).
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Figure 14G6 — Skouries Watershed (MPD). Classificabf geology in six classes according to Ca andoBcentration, cell size 50 meters (Grimpylakos
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Figure 15G6a — Macedonia Watershed (MAC). Clas#ifim of geology in six classes according to Ca &ndconcentration, cell size 50 meters
(Grimpylakos 2017).
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Figure 15G6b — Macedonia Watershed (MAC). Clas#ifin of geology in six classes according to Ca@f@d SiQ estimated concentration, cell size 50
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SECTION 1

DIGITIZED HYDROGRAPHIC NETWORK
DERIVED FROM TOPOGRAPHIC MAPS AT
SCALE 1:50.000
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Figure IHNT — Diavolorema’s watershed and hydrolgi@petwork digitized on topographic maps of sdak0.000.
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Figure 2HNT — Arkoudorema’s watershed and hydradgiapetwork digitized on topographic maps of sdak.000.
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Figure 3HNT — Trikomo’s watershed and hydrograptatwork digitized on topographic maps of scale 180.
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Figure 4HNT — Eleftherochori watershed and hydrpbi@anetwork digitized on topographic maps of sda9.000.
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Figure 6HNT — Kipouristra watershed and hydrogrepidtwork digitized on topographic maps of sca¥100.
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Figure 7THNT — Karolakas watershed and hydrograpbieork digitized on topographic maps of scale 160.
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Figure 8HNT — Megali Panagia Watershed (MPB) andrbgraphic network digitized on topographic mapsazle 1:50.000.
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Figure 9HNT — Skouries Watershed (MPC) and hydngigianetwork digitized on topographic maps of sda&0.000.
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Figure 10HNT — Kokkinolakas lerissos Watershed (K@HKd hydrographic network digitized on topographaps of scale 1:50.000.
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Figure 12HNT — Asprolakkas Watershed (ASPR) anddwyéphic network digitized on topographic mapsazle 1:50.000.
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Figure 13HNT — Megali Panagia Watershed (MPA) aydrbgraphic network digitized on topographic mapsaale 1:50.000.
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Figure 14HNT — Skouries Watershed (MPD) and hydrphic network digitized on topographic maps of edab0.000.
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SECTION 2

DIGITIZED HYDROGRAPHIC NETWORK

DERIVED FROM DEM (ASTER 28,3X28,3M

CELL SIZE) SUBTRACTING 1ST AND 2ND
CLASS
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SECTION 3

HYDROMORPHOLOGICAL PARAMETERS
OF EACH SAMPLING SITE OF NORTHERN
GREECE
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Diavolorema

Hydromorphological Using Aster
Parameter
Catchment Size (kfh 165,6¢
Total river length (km) 642,9:
Perimeter (km) 71,7¢
Mean Elevation (m) 1129,7
Min Elevation (m) 36
Max Elevation (m) 192¢
Drainage density 3,8¢
Order by Strahler 6
Order by Shreve 3018¢
Hypsometry Index 0,4¢

P (mm) 686,99
P-E (mm) 378,37

Giandotti flood Qm 1 year 3,3¢
Giandotti flood Qm 10 year 3,6C
Giandotti flood Qm 50 year 14,8¢
Giandotti flood Qm 100 year 16,8¢ ; 04 0.6

Surface Runoff (hi) 53,3¢ Relative area (a/A)
Categorization 2

Sediment Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural Sand to
name Gravelly Sand

Hypsometric curve - Diavolorema

Geomorph | Morphometric

Meteo

Relative Height (h/H)

Sediment | Hydrological

ological

Table 1 (DIA) — Diavolorema Hydromorphological paeters and Hypsometric curve.
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Arkoudorema

Hydromorphological
Parameter

Using Aster

Catchment Size (k?)

274,5¢

Total river length (krr

1036,5:

Perimeter (knr

86,4¢

Mean Elevation (n

1032,0i

Min Elevation (m

15¢

Max Elevation (m

171¢

Geomorp | Morphometric

Drainage densi

3,71

Order by Strahle

6

Order by Shrev

4874¢

Hypsometry Inde

0,5¢

o
@
3
o
=

P (mm)

665,52

P-E (mm)

333,09

Giandotti flood Qm 1 ye;

4,3¢

Giandotti flood Qm 10 ye

4,6¢

Giandotti flood Qm 50 ye

18,2¢

Giandotti flood Qm 100 ye

21,9¢

Surface Runoff (hi¥)

82,7(

Categorizatio

2

Sediment | Hydrological

ological

Sediment

Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural

Sand to
name Gravelly Sand

Relative Height (h/H)

Hypsometric curve - Arkoudorema

0.4 0.6

Relative area (a/A)

Table 2 (ARK) — Arkoudorema Hydromorphological paeiers and Hypsometric curve.
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Trikomo

Hydromorphological
Parameter

Using Aster

Catchment Size (k?)

483,7¢

Total river length (krr

1370,0(

Perimeter (knr

117,9(

Mean Elevation (n

1219,5(

Min Elevation m)

57¢

Max Elevation (m

222¢

Geomorp | Morphometric

Drainage densi

2,8¢

Order by Strahle

7

Order by Shrev

8246:

Hypsometry Inde

0,3¢

Meteo

P (mm)

819,44

P-E (mm)

497,39

Giandotti flood Qm 1 ye;

8,4¢

Giandotti flood Qm 1 yeal

9,0¢

Giandotti flood Qm 50 ye

37,34

Giandotti flood Qm 100 ye

42,4¢

Surface Runoff (hi¥)

216,6:

Categorizatio

3

Sediment | Hydrological

ological

Sediment

Moderately Sorted Medium Sand

Name Very Fine Gravelly Very Coarse San

Textural

Sand to

name Gravelly Sand

Table 3 (TRIK) — Trikomo Hydromorphological paramet and Hypsometric curve.

= = =
[R*] E [=7]

Relative Height (h/H)

Hypsometric curve - Trikomo

.

o

0,4 0,6
Relative area (a/A)
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Eleftherochori

Hydromorphological
Parameter

Using Aster

Catchment Size (k?)

819,9¢

Total river length (krr

2467,3t

Perimeter (knr

158,1(

Mean Elevation (n

1025,6!

Min Elevation (m

45t

Max Elevation (m

222¢

Geomorp | Morphometric

Drainage densi

3,01

Order by Strahle

8

Order by Shrev

14675(

Hypsometry Inde

0,32

Meteo

P (mm)

794,01

P-E (mm)

470,95

Giandti flood Qm 1 yee

5,1

Giandotti flood Qm 10 ye

5,52

Giandotti flood Qm 50 ye

22,7¢

Giandotti flood Qm 100 ye

25,8¢

Surface Runoff (hi¥)

129,08

Categorizatio

3

Sediment | Hydrological

ological

Sediment Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural

Sand to

name Gravelly Sand

Table 4 (ELEF) — Eleftherochori Hydromorphologiparameters and Hypsometric curve.

Relative Height (h/H)

Hypsometric curve - Eleftherochori

G

0.4 06

Relative area (a/A)
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Mavrolakas

Hydromorphological
Parameter

Using Aster

Catchment Size (k?)

36,3¢

Total river length (km

162,4¢

Perimeter (knr

26,15

Mean Elevation (n

341,9¢

Hypsometric curve - Mavrolakas

Min Elevation (m

13

Max Elevation (m

79¢

Drainage densi

4,47

Order by Strahle

5

Order by Shrev

6202

o
7]

Geomorp | Morphometric

Hypsometry Inde

0,4z

P (mm)

642,99

Meteo

P-E (mm)

221,25

=
e

Giandotti flood Qm 1 ye;

0,8¢

Giandotti flood Qm 10 ye

0,9t

o
[R]

.y

Giandotti flood Qm 50 ye

3,9

Giandotti flood Qm 100 ye

4,47

Relative Height (h/H)

o

Surface Runoff (hi¥)

6,92

o

Categorizatio

1

0.4 0.6 0.8

Relative area (a/A)

Sediment Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural Sand to
name Gravelly Sand

Sediment | Hydrological

ological

Table 5 (KAL) — Mavrolakas Hydromorphological parters and Hypsometric curve.

485



Kipouristra

Hydromorphological
Parameter

Using Aster

Catchment Size (k?)

3,21

Total river length (krr

13,2¢

Perimeter (knr

8,8

Mean Elevation (n

480,7¢

Min Elevation (m

22¢

Max Elevation (m

734

Geomorp | Morphometric

Drainage densi

4,1

Order by Strahle

4

Order by Shrev

59t

Hypsometry Indx

0,5C

Meteo

P (mm)

645,33

P-E (mm)

221,68

Giandotti flood Qm 1 ye;

0,1¢

Giandotti flood Qm 10 ye

0,1¢

Giandotti flood Qm 50 ye

0,8(

Giandotti flood Qm 100 ye

0,91

Surface Runoff (hi¥)

0,6¢

Categorizatio

1

Sediment | Hydrological

ological

Sediment Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural

Sand to

name Gravelly Sand

Table 6 (OLA) — Kipouristra Hydromorphological paraters and Hypsometric curve.

Relative Height (h/H)

Hypsometric curve - Kipouristra

BN

0,4 0,6
Relative area (a/A)
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Karolakas

Hydromorphological
Parameter

Using Aster

Catchment Size (k?)

37,1¢

Total river length (krr

169,1¢

Perimeter (knr

34,3

Mean Elevation (n

511,9:

Min Elevation (m

97

Max Elevation (m

89¢

Geomorp | Morphometric

Drainage densi

4,5t

Order by Strahle

5

Order by Shrev

6721

Hypsometry Inde

0,52

Meteo

P (mm)

642,23

P-E (mm)

227,09

Giandotti flood Qm 1 ye;

0,92

Giandotti flood Qm 10 ye

0,9¢

Giandotti flood Qm 50 ye

4,0¢

Giandotti flood Qm 100 ye

4,62

Surface Runoff (m®)

7,9¢

Categorizatio

1

Sediment | Hydrological

ological

Sediment Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural

Sand to

name Gravelly Sand

Table 7 (KAR) — Karolakas Hydromorphological paréeng and Hypsometric curve.

Relative Height (h/H)

Hypsometric curve - Karolakas

B N

0,4 0,6
Relative area (a/A)
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Megali Panagia [

Hydromorphological
Parameter

Using Aster

Catchment Size (k?)

36,3¢

Total river length (krr

162,4¢

Perimeter (knr

26,15

Mean Elevation (n

341,9¢

Min Elevation (m

13

Max Elevation (m

79¢

Geomorp | Morphometric

Drainagedensity

4,47

Order by Strahle

5

Order by Shrev

6202

Hypsometry Inde

0,4z

o
@
3
o
=

P (mm)

642,99

P-E (mm)

221,25

Giandotti flood Qm 1 ye;

0,8¢

Giandotti flood Qm 10 ye

0,9t

Giandotti flood Qm 50 ye

3,9

Giandotti food Qm 100 ye:

4,47

Surface Runoff (hi¥)

6,92

Categorizatio

1

Sediment | Hydrological

ological

Sediment

Moderately Sorted Medium Sand

Name Very Fine Gravelly Very Coarse San

Textural

Sand to

name Gravelly Sand

Relative Height (h/H)

Hypsometric curve - Megali Panagia B

0,4 0,6
Relative area (a/A)

Table 8 (MPB) — Megali Panagia Hydromorphologicalgmeters and Hypsometric curve.
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Megali Panagia MPC

Hydromorphological Using Aster
Parameter
Catchment Size (k?) 2,3¢
lﬁ;‘;}";’;ﬁee{ éi,r;gth (k 1?8% Hypsometric curve - Megali Panagia C
Mean Elevation (n 635,3:
Min Elevation (m 54€
Max Elevation (m 731
Drainage densi 6,41
Order by Strahle 4
Order by Shrev 461
Hypsometry Inde 0,4¢

P (mm) 655,33
P-E (mm) 253,56

Giandotti flood Qm 1 ye; 0,24
Giandotti flood Qm 10 ye 0,2t
Giandotti flood Qm 50 ye 1,0t
Giandotti flood Qm 100 ye 1,1¢
Surface Runoff (hi¥) 0,57
Categorizatio 1
Sediment Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural Sand to
name Gravelly Sand

Geomorp | Morphometric

’*\\‘\

Meteo

Relative Height (h/H)

0,4 0,6
Relative area (a/A)

Sediment | Hydrological

ological

Table 9 (MPC) — Skouries Hydromorphological pararsand Hypsometric curve.
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Kokkinolakas

Hydromorphological
Parameter

Using Aster

Catchment Size (k?)

24,65

Total river length (krr

84,04

Perimeter (knr

28,9¢

Mean Elevation (n

25€,2€

Min Elevation (m

8

Max Elevation (m

821

Geomorp | Morphometric

Drainage densi

3,41

Order by Strahle

4

Order by Shrev

466¢

Hypsometry Inde

0,31

o
@
3
o
=

P (mm)

630,99

P-E (mm)

212,34

Giandotti flood Qm 1 ye;

0,64

Giardotti flood Qm 10 ye:

0,6¢

Giandotti flood Qm 50 ye

2,81

Giandotti flood Qm 100 ye

3,1¢

Surface Runoff (hi¥)

4,92

Categorizatio

1

Sediment | Hydrological

ological

Sediment Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural

Sand to

narre Gravelly Sand

Table 10 (KOK) — Kokkinolakas Hydromorphologicarpaeters and Hypsometric curve.

Relative Height (h/H)

Hypsometric curve - Kokkinolakas

T

0.4

Relative area (a/A)

06
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Ekklisiastikoi Muloi
Hydromorphological Using Aster
Parameter
Catchment Size (k?) 18,8¢

Total river length (ki 82,2t . .. o, .
Perimeter (kng ( 481 Hypsometric curve - Eklisisastikoi Muloi

Mean Elevation (n 397,8¢ 1 &
Min Elevation (m 8C \
0,8

Max Elevation (m 86¢

Drainage densi 4,3¢ ;
Order by Strahl 5 \_\‘
Order by Shrev 339¢

Hypsometry Inde 0,4C ‘N\

P (mm) 636,66
P-E (mm) 219,55
Giandotti flood Qm 1 ye; 0,5¢
Giandotti flood Qm 10 ye 0,5¢
Giandotti flood Qm 50 ye 2,44
Giandotti flood Qm 100 ye 2,7¢€
Surface Runoff (hF) 3,9¢ , 04 06

Categorizatio 1 :
Sediment Moderately Sorted Medium Sand Relative area (a/A)

Name Very Fine Gravelly Very Coarse San

Textural Sand to
name Gravelly Sand

Geomorp | Morphometric

Meteo

Relative Height (h/H)

Sediment | Hydrological

ological

Table 11- (EKM) — Ekklisiastikoi Muli Hydromorphaiacal parameters and Hypsometric curve.
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Asprolakkas

Hydromorphological
Parameter

Using Aster

Catchment Sizekm?)

90,8¢

Total river length (krr

390,5¢

Perimeter (knr

43,9¢

Mean Elevation (n

381,8.

Min Elevation (m

2

Max Elevation (m

892

Geomorp | Morphometric

Drainage densi

4,3(

Order by Strahle

6

Order by Shrev

1692¢

Hypsometry Inde

0,42

Meteo

P (mm)

635,18

P-E (mm)

219,31

Giandotti flood Qm 1 ye;

1,6¢

Giandotti flood Qm 10 ye

1,7¢

Giandotti flood Qm 50 ye

7,3¢

Giandotti flood Qm 100 ye

8,4(

Surface Runoff (hi¥)

18,7¢

Categorizatio

2

Sediment | Hydrological

ological

Sediment

Moderately Sorted Medium Sand

Name Very Fine Gravelly Very Coarse San

Textural

Sand to

name Gravelly Sand

Relative Height (h/H)

Hypsometric curve - Asprolakkas

\\\

0.4 06

Relative area (a/A)

Table 12 (ASP) — Asprolakkas Hydromorphologicalpaeters and Hypsometric curve.
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Megali Panagia MPA

Hydromorphological Using Aster
Parameter
Catchment Size (k?) 4,3¢
Total river length (kr 20,7¢ .
Perimeter (krrg ( 8,7¢ Hypsometric curve - MPA
Mean Elevation (n 646,5¢
Min Elevation (m 54k
Max Elevation (m 74C
Drainage densi 4,7:
Order by Strahle 4
Order byShrewv 87z
Hypsometry Inde 0,52

P (mm) 637,75
P-E (mm) 234,74

Giandotti flood Qm 1 ye; 0,37
Giandotti flood Qm 10 ye 0,3¢
Giandotti flood Qm 50 ye 1,62
Giandotti flood Qm 100 ye 1,85
Surface Runoff (hf) 0,98 ' 0.4 0.6

Categorizatio 1 Relative area (a/A)

Sediment Moderately Sorted Medium Sand
Name Very Fine Gravelly Very Coarse San

Textural Sand to
name Gravelly Sand

Geomorp | Morphometric

\

Meteo

Relative Height (h/H)

Sediment | Hydrological

ological

Table 13 (MPA) — Megali Panagia Hydromorphologigatameters and Hypsometric curve.
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Megali Panagia MPLC

Hydromorphological
Parameter

Using Aster

Catchment Size (k?) 5,92

Total river length (krr 29,7¢

Perimeter (knr

12,5¢

Mean Elevation (n 664,1(

Min Elevation (m 482

Max Elevation (m 88t

Geomorp | Morphometric

Drainage ensity 5,02

Order by Strahle 4

Order by Shrev 917

Hypsometry Inde 0,4t

Meteo

P (mm)

652,21

P-E (mm)

246,24

Giandotti flood Qm 1 ye; 0,3¢

Giandotti flood Qm 10 ye 0,37

Giandotti flood Qm 50 ye 1,51

Giandotti flcod Qm 100 ye: 1,71

Surface Runoff (hF) 1,3¢

Categorizatio

1

Sediment | Hydrological

ological

Sediment
Name

Moderately Sorted Medium Sand
Very Fine Gravelly Very Coarse San

Textural
name

Sand to

Gravelly Sand

Table 14 (MPD) — Skouries Hydromorphological parserssand Hypsometric curve.

Relative Height (h/H)

Hypsometric curve - MPD

\

0,4 0,6
Relative area (a/A)
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SECTION 4

SEDIMENTOLOGICAL ANALYSIS OF
EACH SAMPLING SITE OF NORTHERN
GREECE, AT DIFFERENT FLOWING
CONDITIONS
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SAMPLE STATISTICS

ANALYST & DATE: GRIMPYLAKOS, 25-12-2012
TEXTURAL GROUP: Sand

SIEVING ERROR: 0,2%
SAMPLE IDENTITY: DIAA3

SAMPLE TYPE: Unimodal, Moderately Sorted
SEDIMENT NAME: Moderately Sorted Medium Sand

um [0] GRAIN SIZE DISTRIBUTION

MODE 1:| 302,55 1,747 GRAVEL: 0,0% COARSE SAND: 10,9%
MODE 2: SAND: 98,8% MEDIUM SAND: 51,4%
MODE 3: MUD: 1,2% FINE SAND: 29,5%

Dyo:| 137,4 0,909 V FINE SAND: 6,3%

MEDIAN or Dsp:| 291,9 1,776 V COARSE SILT: 0,2%

Dgo:| 532,4 2,863 COARSE SILT: 0,2%

(Dgo / D1g):| 3,874 3,149 MEDIUM SILT: 0,2%

(Dgo - D1g):| 395,0 1,954 FINE SILT: 0,2%

(D75 / Dgs):| 1,981 1,758 V FINE SILT: 0,2%

(D7s - D2s):)|  201,0 0,986 CLAY: 0,2%

V COARSE GRAVEL: 0,0%
COARSE GRAVEL: 0,0%
MEDIUM GRAVEL: 0,0%

FINE GRAVEL: 0,0%
V FINE GRAVEL: 0,0%
V COARSE SAND: 0,7%

METHOD OF MOMENTS FOLK & WARD METHOD

Sample Identity: DIAA3
Analyst: Grimpylakos
Date: 25/12/2012

Initial sample weight:
125,77 g

SAMPLE TYPE:

Unimodal, Moderately Sorted
SEDIMENT NAME:

Moderately Sorted Medium Sand
TEXTURAL GROUP: Sand

Arithmetic  Geometric Logarithmic | Geometric Logarithmic Description
pm pm () pm ?
MEAN (X): 326,6 274,2 1,866 286,4 1,804 Medium Sand
SORTING (o): 176,0 1,904 0,929 1,708 0,772 Moderately Sorted
SKEWNESS (Sk): 1,666 -2,008 2,008 -0,104 0,104 Fine Skewed
KURTOSIS (K): 8,711 12,33 12,33 1,133 1,133 Leptokurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (@)
50 3,0 1,0 -1,0 -3,0 -5,0 -7,0
30,0
25,0 1
20,0 A 1
S
=
2 15,0 A
[
=
n
12}
<
© 10,0 1
5,0 1
0,0 T T T T
100 1000 10000 100000

Particle Diameter (um)

Class
Aperture Weight
(microns) | Retained
(g or %)
90000
63000
45000
31500
22400
16000
11200
8000
5600
4000
2800
2000
1400 0,073
1000 0,788
710 2,71
500 10,932
355 27,73
250 36,75
180 24,99
125 12,076
90 4,309
63 3,614
1,487

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

iff G, grave_l, g, gravelly
T 80% (g), slightly gravelly
= S, sand; s, sandy
S M, mud; m, muddy
&
®)
5 msG
& 30% -
&
qfos% gM ng\A
rrace o/ @sM | @mS @S\ o,
i{MJ’/ - _SM — mS_ \.S —
1:9 1:1 9:1e
MUD SAND : MUD RATIO SAND
SAND
S, sand, s, sandy
o 90% Z, silt; z, silty
> M, mud; m, muddy
J):‘ C, clay; ¢, clayey
&
£ s50%
&
O
&
Q sC sM sZ
10%, ——
L€ [ M TS
CLAY 2:1 1:2 SILT

Sphericity: 6,3 Roundness: 4,18
Ratio: 1,51

Figure 1SDIAA3 — Diavolorema Sedimentological as&yLeft side High Flow 25/03/2011.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SAMPLE STATISTICS
SAMPLE IDENTITY: DIAA4 ANALYST & DATE: GRIMPYLAKOS, 25-12-2012

SAMPLE TYPE: Unimodal, Moderately Sorted TEXTURAL GROUP: Slightly Grawelly Sand
SEDIMENT NAME: Slightly Very Fine Grawvelly Medium Sand

SIEVING ERROR: 0,1%

um [0] GRAIN SIZE DISTRIBUTION
MODE 1:| 427,5 1,247 GRAVEL: 1,1% COARSE SAND: 34,5%
MODE 2: SAND: 98,6% MEDIUM SAND: 46,9%
MODE 3: MUD: 0,3% FINE SAND: 10,1%

Dw:| 2253 0,176

MEDIAN or Ds:| 447,6 1,160
Dyo:| 8854 2,150

(Do / Dio):| 3929 12,24

(Do - Dio):| 660,0 1,974

(D75 / Dgg):| 1,977 2,472

(D75 - Dgs)| 31,0 0,983

V FINE SAND: 1,8%

V COARSE SILT: 0,1%
COARSE SILT: 0,1%
MEDIUM SILT: 0,1%
FINE SILT: 0,1%

V FINE SILT: 0,1%
CLAY: 0,1%

V COARSE GRAVEL: 0,0%
COARSE GRAVEL: 0,0%
MEDIUM GRAVEL: 0,0%

FINE GRAVEL: 0,4%
V FINE GRAVEL: 0,7%
V COARSE SAND: 5,2%

METHOD OF MOMENTS FOLK & WARD METHOD

Sample Identity: DIAA4
Analyst: Grimpylakos
Date: 25/12/2012

Initial sample weight:
114,00 g

SAMPLE TYPE:

Unimodal, Moderately Sorted

SEDIMENT NAME:

Slightly Very Fine Gravelly Medium Sand
TEXTURAL GROUP: Slightly Gravelly Sand

Arithmetic Geometric Logarithmic | Geometric Logarithmic Description
um pm @ ym @
MEAN (X): 550,4 444,6 1,169 443,7 1,172 Medium Sand
SORTING (o): 515,0 1,858 0,894 1,695 0,761 Moderately Sorted
SKEWNESS (Sk): 7,533 -0,658 0,658 -0,011 0,011 Symmetrical
KURTOSIS (K): 83,78 10,15 10,15 1,104 1,104 Mesokurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (@)
5,0 3,0 1,0 -1,0 -3,0 -5,0 -7,0
30,0
25,0 A
20,0 A
g —
=
2 15,0 1
(D
B
123
1%}
<
© 10,0 {
50 A
0,0 T T = T
100 1000 10000 100000

Particle Diameter (um)

Class
Aperture Weight
(microns) | Retained
(g or %)
90000
63000
45000
31500
22400
16000
11200
8000
5600 0,414
4000 0
2800 0,475
2000 0,334
1400 1,754
1000 4,174
710 11,912
500 27,38
355 32,45
250 20,959
180 8,292
125 3,244
90 1,167
63 0,913
0,394

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

_@’ G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“0 M, mud; m, muddy
o
iy msG
‘-330% .
&
&us% gM ng\g\s\
rrace/on/_ @M | @mS @Sy o,
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand, s, sandy
I 90% Z, silt; z, silty
S M, mud; m, muddy
"?‘ C, clay; ¢, clayey
&
£ s0%
&
()
&
Q sC sM sZ
10%, ——
L€ | M TS
CLAY 2:1 12 SILT

Sphericity: 5,88 Roundness: 3,98
Ratio: 1,48

Figure 1SDIAA4 — Diavolorema Sedimentological asayLeft side Medium-High Flow 26/05/2011.
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SIEVING ERROR: 0.2% SAMPLE STATISTICS Sample Ide'ntity: DIAD1 SAMPLE TYPE:
SAMPLE IDENTITY: DIAD1 ANALYST & DATE: GRIMPYLAKOS, 24-11-2010 Analyst: Grimpylakos Unimodal, Moderately Sorted
SAWPLE TYPE: Unimodal, Moderately Sorted TEXTURAL GROUP: Slightly Gravelly Sand Date: 24/11/2010 SEDIMENT NAME:
SEDIMEMNT MAME: Slightly Very Fine Gravelly Coarse Sand Inltlal Sample Welght Sllghtly Very F|ne Grave”y Coarse Sand
um ) GRAIN SIZE DISTRIBUTION 138,24 g TEXTURAL GROUP: Slightly Gravelly Sand
MODE 1] 8550 0,247 GRAVEL: 0,1%  COARSE SAND: 42.4%
MODE 2: SAND: 98,6%  MEDIUM SAND: 28,9%
MODE 3: MUD: 0,2% FINE SAND: 6,4%
Dig: 275.0 -0,324 V FINE SAND: 0,3% Class FOLK'S CLASSI FICATION SYSTEM
|MEDIAN orD.;| 6358 0,653 V COARSE GRAVEL: 0,0% W COARSE SILT: 0,0% Aperture Weight GRAVEL
Dog| 12514 1,863 COARSE GRAVEL: 0,0% COARSE SILT: 0,0% Retained
(Dsp/Dyg)| 45851 5757 MEDIUM GRAVEL: 0,0% MEDIUM SILT: 0,0% .
(D::-D:;}; 9765 2,186 FINE GRAVEL: 0,0% FINE SILT: 0,0% (mICI’OI‘]S) (g or %) ib’ G, gravel; g, gravelly
(Dys/Dssk| 2,344 1768 V FINE GRAVEL: 0,1% V FINE SILT: 0,0% 90000 T 80% (g), slightly gravelly
(Dys-Dyg)| 5448 1,229 W COARSE SAND: 21,6% CLAY: 0,0% X S, sand; s, sandy
63000 &) M, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 C‘)"
Arithmetic  Geometric Logarithmic | Geometric Logarithmic Description
um um [] um [] 31500 A
MEAN(X:| 716,23 5042 0,727 17,6 0,695 Coarse Sand 22400 :,Z? 30% =
SORTING (a)| 3785 1,826 0,869 1787 0,838 Moderately Sorted O \
SKEWNESS (Sk)| 0,770 -1,148 1,148 0,114 0114 Fine Skewed 16000 qt?f gM gm$S S
KURTOSIS (X)| 3,266 8,544 B.544 0,881 0,881 Platykurtic 11200 o \Q °
(g)sM (@mS \(@s
GRAIN SIZE DISTRIBUTION 8000 TRACE, h;"fal/ gM g — \\g 3\?01%
Particle Diameter (f) 5600 MUEj"""g’ T 1 91 'S‘AND
5,0 20 1.0 10 30 S50 7,0 4000 SAND : MUD RATIO
_ 2800 SAND
20,0 | S, sand; s, sandy
2000 0.17 Q9 90% Z, silt; z, silty
| | 1400 5,507 S M, mud; m, muddy
1000 24,336 5 s clay; . choey
Y 710 29,97 &
=
-1 500 28,51
£ $s0%
£ .l — 355 24,433 (‘j’
i 250 15,379 &f}' c N <7
° 180 7,138 :
50 4 125 1,753 ]0%/ A
90 0,335 /€ ] M TR
—‘ 63 0,058 CLAY 2:1 1:2 SILT
o0 T ' ' 0,336
100 e 10000 100000 Sphericity: 4.52 Roundness: 3.46
article Diameter (um) R tlo 1 31
atio: 1,

Figure 1SDIAD1 — Diavolorema Sedimentological aseyRight side Medium Flow 23/06/2010
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0,2%

SAMPLE IDENTITY: DIAK3
SAMPLE TYPE: Unimodal, Moderately Sorted

SAMPLE STATISTICS
AMNALYST & DATE: GRIMPYLAKOS, 27-12-2012

SEDIMENT MAME: Very Fine Gravelly Very Coarse Sand

TEXTURAL GROUP: Gravelly Sand

Sample Identity: DIAKS
Analyst: Grimpylakos
Date: 27/12/2012

Initial sample weight:

SAMPLE TYPE:

Unimodal, Moderately Sorted
SEDIMENT NAME:

Very Fine Gravelly Very Coarse Sand

um [ 1 GRAIN SIZE DISTRIBUTION 111379 TEXTURAL GROUP: Gravelly Sand
MODE 1. 1700,0 -0.743 GRAVEL: 17.9%  COARSE SAND: 13,9%
MODE 2: SAND: 82,0%  MEDIUM SAND: 3,1% :
MODE 3: MUD: 0,1% FINE SAND: 1,1% Class FOLK'S CLASSIFICATION SYSTEM
Dyy| 7544 1360 V FINE SAND: 0,4% Aperture Weight GRAVEL _
MEDIAN or Dsy| 14486  -0536 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,0% Retained
Dog| 25674 0407 COARSE GRAVEL: 0,0% COARSE SILT: 0,0% . 0
{Deg/Dogk| 3403 0,299 MEDIUM GRAVEL: 0,0% MEDIUM SILT: 0,0% (microns) (g or %) v G, gravel: g, gravelly
(Deg-Dygk| 18130 1,767 FINE GRAVEL: 1,4% FINE SILT: 0,0% 90000 ?.'\80% (g), slightly gravelly
(DssiDus)| 1725 0,124 V FINE GRAVEL: 16,5% V FINE SILT: 0,0% & s, sand: s, sandy
(Dws-Dack| 7828 0786 V COARSE SAND: 63,5% CLAY: 0,0% 63000 &) M, mud: m, muddy
45000 &
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric Logarithmic | Geometric Logarithmic Description 31500 é‘K -
um um [ pm ) 22400 & 30%
MEAN(X)| 15864 13718 0,456 14742 0500  Very Coarse Sand Q(_J \
SORTING (a)| 7883 1,751 0,803 1,627 0,703 Moderately Sorted 16000 & gM gmsS
SKEWNESS (Sk)| 1,394 -1536 1536 -0,109 0,109 Fine Skewed 11200 5% \95
KURTOSIS (K)| 6,169 10,33 10,33 1,376 1,376 Leptokurtic
8000 TRACE,/’/?_“'/ (@sM_| @mS \@s\ 4 5
GRAIN SIZE DISTRIBUTION 5600 MUD 8 i 97 SAND
Particle Diameter (f) 4000 1,566 SAND : MUD RATIO
5.0 30 10 10 30 v e 2800 6,494 SAND
35,0 1 ' S, sand: s, sandy
] 2000 11,868 90% Z, silt; z, silty
. 1400 39,52 £y M, mud; ‘m, muddy
' | 1000 31,05 (,?- C, clay; ¢, clayey
250 4 710 11,629 64
500 3,83
g é\ 50%,
g 2001 355 2,14 (‘j/
w1501 180 0,83 3
e 125 0,415 y.
J 10%, —
10,0 90 0,33 / I M \ e T
co | 63 0,16 CLAY 2:1 12 SILT
R 0,063
00 : : , Sphericity: 5,84 Roundness: 4,18
100 1000 10000 100000 Ratio: 1,40

Particle Diameter (um)

Figure 1SDIAK3 — Diavolorema Sedimentological asay Center High Flow 25/03/2011

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SIEVING ERROR: 0,1% SAMPLE STATISTICS Sample Ident|ty DIAK4 SAMPLE TYPE:
SAMPLE IDENTITY: DIAKA ANALYST & DATE: GRIMPYLAKOS, 25-12-2012 | | Analyst: Grimpylakos Trimodal, Poorly Sorted
SAMPLE TYPE: Trimodal, Poorly Sorted TEXTURAL GROUP; Gravelly Sand Date: 25/12/2012 SEDIMENT NAME:
SEDIMENT NAME: Very Fine Gravelly Very Coarse Sand Initial sample weight: Very Fine Gravelly Very Coarse Sand
um [} GRAIN SIZE DISTRIBUTION 105,78 g TEXTURAL GROUP: Gravelly Sand
MODE 1] 12000 -0,243 GRAVEL 28,3%  COARSE SAND: 27,6%
MODE 2| 96000 -3,243 SAND: 714%  MEDIUM SAND: 10,4%
MODE 3| 34000 -1,743 MUD: 0,3% FINE SAND: 3,1% '
£2| 3000 478 NESHD: 3% ] Ciss ] | FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Ds;| 11845  -0,244 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,0% p 9 GRAVEL
Dy| 69003 1,369 COARSE GRAVEL: 0,0% COARSE SILT: 0,0% Retained
(Dey/Digy| 1783 -0,491 MEDIUM GRAVEL: 84% MEDIUM SILT: 0,0% microns or %
(Do Doy| 65132 4,156 FINE GRAVEL: 6,56% FINE SILT: 0,0% ( )L @ ) & G, gravel. g, gravelly
(DwefDa)| 3634 0,459 V FINE GRAVEL: 13,3% V FINE SILT: 0,0% 90000 T 80% (g), slightly gravelly
(Dr-Dgy| 17556 1,862 V COARSE SAND: 29,2% CLAY: 0.0% 63000 & i! 5:1':‘%-. ;S?S;dy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 c‘)"
Arithmetic  Geometric Logarithmic | Geometric Logarithmic Description 31500 AL
prm pm ) pm 9 < s
WEANGE)| 22686 12951 0374 | 13261 0407  Ven Coarse Sand 22400 (v 30% \
SORTING (a):| 26483 2,876 1,524 2325 1498 Poorly Sorted ¥
SKEWNESS (k)| 1,381 0,105 0,105 0161  -0,161 Coarse Skewed 16000 Y gMm gms \gS
KURTOSIS (E):| 5375 4015 4015 1128 17128 Leptokurtic 11200 5%
8000 8,902 TRACE, 9";/ (@sM | (@m5 \(\9’5\ 0.01%
GRAIN SIZE DISTRIBUTION 5600 4.026 /M/ sM .mS__\S\
Particle Diameter (f) : MUD 1:9 SAND ° N]‘UID RATIO 9:1 SAND
50 3,0 1,0 -1,0 -3,0 -5.0 -7.0 4000 2'938 '
160 ' ' ' ' ' 2800 7,884 SAND
] S, sand; s, sandy
14,0 4 2000 6,212 9 90% Z, silt; z, silty
— 1400 15,017 S M, mud; m, muddy
120 1 | 1000 15,857 5 s clay; . choey
710 16,089 &
10,0 -
= 500 13,046 é’\ 50%
. — 355 6,917 &S
] _ 250 4,127 &
2 ’ q sM sZ
% oo | 180 2,184 ¥
(%]
125 1,143
40 10%4 i
90 0,509 / € | M T
204 63 0,56 CLAY 2:1 12 SILT
0,3
0.0 ' ' ' Sphericity: 6,32 Roundness: 4,44
100 1000 10000 100000 .
Particle Diameter(um) Rat|0 1!42

Figure 1SDIAK4 — Diavolorema Sedimentological as&éy Center Medium- High Flow 26/05/2011
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.9% SAMPLE STATISTICS Sample Identity: ARKA1 | SAMPLE TYPE:
SAMPLE IDENTITY: ARKAT ANALYST & DATE: GRIMPYLAKOS, 23-12-2012 Analyst: Grimpylakos Unimodal, Moderately Sorted
SAMPLE TYPE: Unimodal, Moderately Sotted  TEXTURAL GROUP: Slightly Gravelly Sand Date: 23/12/2012 SEDIMENT NAME:
SEDIMENT MAME: Slightly Very Fine Gravelly Medium Sand |n|t|al Sample Welght S|Ight|y Very Fine Gravelly Medium Sand
um ¢ GRAIN SIZE DISTRIBUTION 102,60 g TEXTURAL GROUP: Slightly Gravelly Sand
MODE 1| 4275 1247 GRAVEL: 0.9%  COARSE SAND: 29.9%
MODE 2: SAND: 98.6%  MEDIUM SAND: 46.8%
MODE 3: MUD: 0.6% FINE SAND: 14.1%
Dl 1983 0487 V FINE SAND: 2.3% Class FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dsp:| 4175 1.260 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.1% Aperture Weight GRAVEL
De:| 8783  2.334 COARSE GRAVEL: 0.0% COARSE SILT: 0.1% Retained
Do/ Dig):| 4430 1247 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 0.1% :
(D-,;-D-;}: 630.0 2147 FINE GRAVEL: 0.2% FINE SILT: 0.1% (microns) (g or %) _§Z}" G, gravel; g, gravelly
(Drs/Dz=)| 2121 2510 V FINE GRAVEL: 0.6% V FINE SILT: 0.1% 90000 T 80% (g), slightly gravelly
(Drs-Das)| 3212 1.085 V COARSE SAND: 5.4% CLAY: 0.1% 63000 él— :1 sanc;; s, sand;d
, Mmud; m, mu Y
METHOD OF MOMENTS FOLK & WARD METHOD 45000 6‘\
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
Jm pm [] pm ] 31500 ék
MEAN (x}| &112 4113 1.282 4158 1.266 Medium Sand 22400 Q"}’ 30%
SORTING (c):|  401.1 1.933 0.951 1.774 0.827 Moderately Sorted & \
SKEWNESS (5%);|  4.761 A1.017 1.017 -0.015 0.015 Symmetrical 16000 Y gM gms \gS
KURTOSIS (K)|  41.80 9.797 9.797 1.094 1.094 Mesokurtic 11200 5%
8000 TRACE ow/_(@)sM (@ms \‘\9’5\0.01%
GRAIN SIZE DISTRIBUTION 5600 p MJ," 75M ) mSV \ S \
icle Di MUD 1:9 11 I SAND
5.0 3.0 1.0 Pamﬂe.umameterm 2.0 5.0 7.0 4000 0.252 SAND : MUD RATIO
2800 0.218 SAND
| ] S, sand; s, sandy
20 2000 0.41 9 90% Z, silt; 2z, silty
1400 1.478 S M, mud; m, muddy
200 1000 4.058 3 o O G Cy
] 710 9.903 &
g 500 20.512 A
= _ 50%,
g 355 26.6 g
= 250 20.992 &
@ . ) sM sZ
£ 100 180 10.036 3G
125 4.29 ]0%/ o
59 90 1.386 y ] M TR
63 0.973 CLAY 2:1 1.2 SILT
0o 0.561
100 1000 10000 100000 Spherlmty: 6,34 Roundness: 3,50
Particle Diameter (pm) Ratio: 1,81

Figure 2SARKAL - — Arkoudorema Sedimentological analysis. Le&dlim - Low Flow 23/06/2010
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.



SIEVING ERROR: 0.3% SAMPLE STATISTICS Sample |dent|ty ARKA3 SAM PLE TYPE:
SAMPLE IDENTITY: ARKA3 ANALYST & DATE: GRIMPYLAKOS, 25-12-2012 Analyst: Grimpylakos Unimodal, Poorly Sorted
SAMPLE TYPE: Unimodal, Poarly Sorted TEXTURAL GROUP: Slightly Gravelly Sand Date: 25/12/2012 SEDIMENT NAME:
SEDIMENT NAME: Slightly Very Fine Gravelly Medium Sand Initial sample weight: Slightly Very Fine Gravelly Medium Sand
um b GRAIN SIZE DISTRIBUTION 101,14 g TEXTURAL GROUP: Slightly Gravelly Sand
MODE 1:| 4276 1247 GRAVEL: 04%  COARSE SAND: 24.2%
MODE 2: SAND: 97.3%  MEDIUM SAND: 43.9%
MODE 3: MUD: 2.2% FINE SAND: 17.9% !
Dl 1292 0362 V FINE SAND. 7 2% Class FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dsg:| 3713 1.429 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.4% Aperture Weight GRAVEL
Deo:| 778.0 2953 COARSE GRAVEL: 0.0% COARSE SILT: 0.4% Retained
(Do /Di)| 6024 8154 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 0.4% ;
(D-,; D ;}_ 646.9 2591 FINE GRAVEL: 0.2% FINE SILT: 0.4% (microns) (g or %) _i?/ G, gravel; g, gravelly
(D7s/ Dzs):| 2316 2368 V FINE GRAVEL: 0.3% V FINE SILT: 0.4% 90000 T 80% (g), slightly gravelly
(D7s - Das)r| 3075 1212 V COARSE SAND: 4.2% CLAY: 0.4% Q- S, sand; s, sandy
63000 © M, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 éﬂ
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
um pum [ um 4 31500 $\
MEAN (X} 2407 3285 1,606 3509 1511 Medium Sand 30%
SORTING (o):|  352.7 2.371 1.246 2,017 1.012 Poorly Sorted 22400 QQ_’}" \
SKEWNESS (sk):|  4.444 1715 1716 0.174 0.174 Fine Skewed 16000 “i" gM gmsS
KURTOSIS (K):|  43.85 8.959 8.959 1.214 1.214 Leptokurtic 11200 5% \95
v/ (g)sM (gmS \@)s
GRAIN SIZE DISTRIBUTION 8000 TRACE, h;]f’/ 3M — 3 \\\ ; o
Particle Diameter (¢) 5600 MU[S]Jg = T 3T SAND
5.0 30 10 10 30 50 7.0 4000 0.155 SAND : MUD RATIO
250 1 _ 2800 0.059 SAND
S, sand; s, sandy
2000 0.221 o 90% Z, silt; 2z, silty
20.0 1400 1269 e M, mud; m, muddv
] 1000 2908 "? , clay; ¢, clayey
. — 710 7.365 &
F 150
z 500 16.999 é'\ 50%
g ] 355 24,585 (’j’
2 100 250 19.688 &
q sM sZ
° 180 11.18 36
125 6.847 y.
0 A 10%, —
> 90 3.398 77 ¢C | N R
63 3.821 CLAY 2:1 12 SILT
0.0 T T T T 2.249
100 0 10000 100000 Sphericity: 5,70 Roundness: 4,44
article Diameter (um) .
Ratio: 1,28

Figure 2SARKA3 - — Arkoudorema Sedimentological analysis. Laegtlow 25/03/2011
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.2% SAMPLE STATISTICS Sample_ |dent|ty ARKK3 SAMPLE TYPE:
SAMPLE IDENTITY: ARKK3 ANALYST & DATE: GRIMPYLAKOS, 26-12-2012 Analyst: Grimpylakos Unimodal, Poorly Sorted
SAMPLE TYPE: Unimodal, Poorly Sorted TEXTURAL GROUP: Slightly Gravelly Sand Date: 25/12/2012 SEDIMENT NAME:
SEDIMENT NAME: Slightly Very Fine Gravelly Medium Sand Initial sample weight: Slightly Very Fine Gravelly Medium Sand
um b GRAIN SIZE DISTRIBUTION 106,07 g TEXTURAL GROUP: Slightly Gravelly Sand
MODE 1:| 4275 1247 GRAVEL: 0.8%  COARSE SAND: 32.4%
MODE 2: SAND: 98.0%  MEDIUM SAND: 38.1%
MODE 3: MUD: 1.2% FINE SAND: 12.9% '
Dy| 1598  0.008 V FINE SAND: 5.6% Apert Vslasﬁt FOLK'S CLASSIFICATION SYSTEM
MEDIAN o Dsy:| 4425 1176 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.2% perture elg GRAVEL
Deo:| 9944  2.646 COARSE GRAVEL: 0.0% COARSE SILT: 0.2% Retained
(Dso/Dyo)| 6223 3246 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 0.2% i 0
(D-,;-D-;}: 8346 2638 FINE GRAVEL: 0.1% FINE SILT: 0.2% (microns) (g or %) _@' G, gravel; g, gravelly
(D= /Dz)| 2407 3230 V FINE GRAVEL: 0.7% V FINE SILT: 0.2% 90000 X 80% (g), slightly gravelly
(Drs-Dzs)| 3942 1.267 V COARSE SAND: 9.0% CLAY: 0.2% 63000 (f}‘ :1 5;’;%{ Srhsir?:;dy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 6"
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 i
um pm [) um [] <
VEAN (T} 5455 1116 1281 4310 1274 Medium Sand 22400 éf’ 30% \
SORTING (o)|  417.6 2.263 1178 2.069 1.049 Poorly Sorted Lo
SKEWNESS (k)| 2.973 1.399 1.399 0107 0407 Fine Skewed 16000 Y gM gms \gS
KURTOSIS (x):|  20.88 5.296 8.296 1.190 1.190 Leptokurtic 11200 5%
8000 rrace 0w/ @sM_| @mS \@s\ g1
GRAIN SIZE DISTRIBUTION 5600 /M/  sM . mS 5N
rcle D1 1:9 i1 91
5.0 2.0 10 Partlfl‘]eIUDlameterm 30 5.0 7.0 4000 0.113 o SAND : MUD RATIO SAND
2800 0.265 SAND
] S, sand; s, sandy
20.0 4 | 2000 0.453 9 90% Z, silt; z, silty
1400 2.956 S M, mud; m, muddy
1000 6.581 3 o O G Cy
] L
o | sl |8 sl
- | ' S 50% .
= 355 23 (3/
= 100 250 17.268 &
H] : q sM sZ
8 180 8.616 36
125 5.056 10% / ke
01 90 2.931 /A C | M TR
63 2.978 CLAY 2:1 1:2 SILT
o0 1.267
00 1000 10000 100000 Sphericity: 5,70 Roundness: 4,44
Particle Diameter (um) Rat|0 1,28

Figure 2SARKKS - — Arkoudorema Sedimentologicallgsia. Center High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SEVING ERROR. 0.3% SAMPLE STATISTICS Sample_ Identity: ARKA4 | SAMPLE TYPE:
SAMPLE IDENTITY: ARKA4 AMALYST & DATE: GRIMPYLAKOS, 25-12-2012 Analyst: Grimpylakos Unimodal, Moderately Sorted
SAMPLE TYPE: Unimodal, Moderately Sorted TEXTURAL GROUP: Slightly Gravelly Sand Date: 25/12/2012 SEDIMENT NAME )
SEDIMENT NAME: Slightly Very Fine Gravelly Medium Sand Initial sample Weight; Slightly Very Fine Gravelly Medium Sand
um b GRAIN SIZE DISTRIBUTION 11547 g TEXTURAL GROUP: Slightly Gravelly Sand
MODE 1:| 4275 1247 GRAVEL: 03%  COARSE SAND: 20.1%
MODE 2: SAND: 97.9%  MEDIUM SAND: 47.8%
MODE 3: MUD: 1.9% FINE SAND: 20.2% Class '
= P | FINE SA1D 202 | s FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dsy:| 3458 1532 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.3% P g GRAVEL
Dex:| 707.0 2860 COARSE GRAVEL: 0.0% COARSE SILT: 0.3% Retained
(Deo/Dyg)| 5134 5118 MEUIUM GRAVEL: U.0% MEDIUM SILI- U.3% microns or % ~
(D-,; ; D-;}: 5693  2.360 FINE GRAVEL: 0.0% FINE SILT: 0.3% ( ) @ ) NG G, 9"3"'9'.'- hg:i gravelll\.l*
(Drs/Dz)| 2139 2.074 V FINE GRAVEL: 0.3% V FINE SILT: 0.3% 90000 o 80% . ig)r;ds- '2 Szn%r:"’e Y
(Drs-Das)| 2623  1.097 V COARSE SAND: 3.6% CLAY: 0.3% 63000 “U M, mud: m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 o
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 A
pm pm [] pm [] g 30%
MEAN (X)| 4121 316.6 1.650 336.2 1564 Medium Sand 22400 Q(:J \
SORIING (g): 29349 2220 1.157 1.924 0.944 Woderately Sorted
SKEWNESS (s):|  2.793 1.763 1.763 -0.102 0.102 Fine Skewed ﬁggg i gM gmS gs
KURTOSIS (£):|  17.97 9.571 9.571 1.261 1.261 Leptokurtic 5%
8000 TRACE, aw/ ()M (@)mS \‘\9’5\ 0.01%
GRAIN SIZE DISTRIBUTION 5600 /M/ _ sM _mS__\ Se\
MUD 1:9 1:1 91 SAND
Particle Diameter () 4000 SAND : MUD RATIO
5.0 3.0 10 1.0 3.0 5.0 70
250 ] ' ' ' ' ' 2800 0.09 SAND
) — S, sand; s, sandy
— 2000 0.213 o 90% Z, silt; z, silty
1400 1.212 > M, mud; m, muddy
200 1000 2.938 By fr CHY;.C, CeY
710 6.867 )
£ 150 | 500 16.246 é‘\ 50%
g — — 355 27.978 C‘;’
2 -
z
: 250 27.058 & sC <M 7
g %97 180 15.042
125 8.166 10% y: DEN
50 90 3.626 / € | M TR
63 3.577 CLAY .1 4 SILT
2.143 o
00 . . . . Sphericity: 5,92 Roundness: 4
100 1000 10000 100000 .
Particle Diameter (um) Ratlo' 1148

Figure 2SARKA4 - — Arkoudorema Sedimentologicallgsia. Left Medium-High Flow 26/05/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.6% SAMPLE STATISTICS Sample. Identlty ARKK4 SAMPLE TYPE:
SAMPLE IDENTITY: ARKKA ANALYST & DATE: GRIMPYLAKOS, 27-12-2012 Analyst: Grimpylakos Unimodal, Poorly Sorted
SAMPLE TYPE: Unimodal, Poorly Sorted TEXTURAL GROUP: Slightly Gravelly Sand Date: 27/12/2012 SEDIMENT NAME:
SEDIMENT NAME: Slightly Very Fine Gravelly Medium Sand Initial sample weight: Slightly Very Fine Gravelly Medium Sand
um b GRAIN SIZE DISTRIBUTION 117,67 g TEXTURAL GROUP: Slightly Gravelly Sand
MODE 1:| 4275 1247 GRAVEL: 0.4%  COARSE SAND: 216%
MODE 2: SAND: 93.9%  MEDIUM SAND: 32.0%
woes| WD ST FINE SAND: 212% Class || FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dsy:| 314.5  1.669 V COARSE GRAVEL: 0.0%  V COARSE SILT: 1.0% Aperture Weight GRAVEL
Dey/| 8364 3635 COARSE GRAVEL: 0.0% COARSE SILT: 1.0% Retained
(Dso/ Dyg):| 1039 14.11 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 1.0% microns or %
(D-,;-D-;}: 7560 3.377 FINE GRAVEL: 0.0% FINE SILT- 1.0% ( ) ¢ 6) _§-\/ G, gravel; g, gravelly
(D7s/Dzs)| 3518 3.008 V FINE GRAVEL: 0.4% V FINE SILT: 1.0% 90000 T 80% (g), s_hghtly gravelly
(Drs-Dz)| 3826 1815 V COARSE SAND: 6.7% CLAY: 1.0% 63000 (f}' :‘I 5:1';%. 5;;‘5‘::3;’dy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 é‘
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 A
pm pm [] pm $ s 30%
MEAN (%)r| 4059 256.0 1.966 2836 1818 Medium Sand 22400 (jf \
SORTING (o):|  351.1 3.135 1.649 2.565 1.359 Poorly Sorted Q&
SKEWNESS (sk):| 2.153 -1.401 1.401 -0.199 0.199 Fine Skewed 16000 d gM gms gs
KURTOSIS (k)] 11.11 5.533 5.533 1.047 1.047 Mesokurtic 11200 5%
8000 reacefon/ @M @mS N5\ g g
GRAIN SIZE DISTRIBUTION 5600 M/ sM _mS_\Se\
. . MUD 1:9 1:1 9:1 SAND
5.0 30 1.0 Pam?l’ﬁﬂmameter“} -3.0 -5.0 -7.0 4000 SAND : MUD RATIO
| ' ' ' ' 2800 0.09 SAND
1807 ] 2000 0 32 S, S&nd. S, sandv
160 4 : o 90% Z, silt; z, silty
) ] 1400 1.7 > M, mud; m, muddy
140 — 1000 4.96 & it
710 8.885 &
120 4
3 o 500 16.433 é’\ 50%
g 1001 355 20.164 &
3 s0] - 250 17.255 & c [ .z
8 ool 180 11.977
' 125 12.882 1o%Z B
40 - 90 8.4 / C [ M \ z \
20 | 63 7.227 | | CLAY <l 12 SILT
6.738
0.0 . . ; AT .
0 1000 10000 100000 Spherlmty. 5,72 Roundness: 3.96
Particle Diameter {um) Ratio: 1,44

Figure 2SARKK4 - — Arkoudorema Sedimentologicallgsia. Center Medium-High Flow 26/05/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR. 0.6% SAMPLE STATISTICS Sample_ Ide.ntity: TRIKA4 SA'MPLE TYPE:
SAMPLE IDENTITY: TRIKA4 ANALYST & DATE: GRIMPYLAKOS, 27-12-2012 Analyst: Grimpylakos Unimodal, Moderately Sorted
SAMPLE TYPE: Unimodal, Moderately Sorted TEXTURAL GROUP: Sand Date: 27/12/2012 SEDIMENT NAME:
SEDIMENT NAME: Moderately Sorted Medium Sand Initial sample weight: Moderately Sorted Medium Sand
um b GRAIN SIZE DISTRIBUTION 11651 g TEXTURAL GROUP: Sand
MODE 1:| 3025  1.747 GRAVEL: 0.0% _ COARSE SAND: 4.1%
MODE 2: SAND: 98.0%  MEDIUM SAND: 53.0%
MODE 3: MUD: 2.0% FINE SAND: 34.0% '
Dy| 1299 1151 V FINE SAND: 6.8% C"'?‘Sﬁ FOLK'S CLASSIFICATION SYSTE_M
MEDIAN or Dsy:| 269.3  1.893 V COARSE GRAVEL: 00%  V COARSE SILT- 0.3% Aperture Weight GRAVEL
Dao| 4504 2945 COARSE GRAVEL: 0.0% COARSE SILT: 0.3% Retained
(Dso/Dio):| 3469 2559 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 0.3% i 0
(D-,;-D-;}: 3206 1794 FINE GRAVEL: 0.0% FINE SILT: 0.3% (microns) (g or %) _@' G, gravel; g, gravelly
(Drs/Das)y| 1.800 1558 V FINE GRAVEL: 0.0% V FINE SILT: 0.3% 90000 T 80% (g), slightly gravelly
(Drs-Das)| 1851 0.848 V COARSE SAND: 0.1% CLAY: 0.3% 63000 @' zq Sancéi s, 53"d;d
, mua, m, mu Y
METHOD OF MOMENTS FOLK & WARD METHOD 45000 6“
Arithmetic  Geometric Logarithmic | Geometric Logarithmic Description
pum pum [] pm [} 31500 é\
MEAN (T)| 2842 2413 2.051 2657 1.951 Medium Sand 22400 & 30% \
SORTING (o):|  128.7 1.951 0.964 1,635 0.709 Moderately Sorted P
SKEWNESS (sk):|  0.986 2.767 2767 0209 0.209 Fine Skewed 16000 d gM gms as
KURTOSIS (X):|  6.956 14.77 14.77 1.184 1.184 Leptokurtic 11200 5%
8000 racefow/_(@sM | (@mS N
GRAIN SIZE DISTRIBUTION /M/ sM mS S \
. 5600 MUD 18 i1 91 SAND
5.0 30 10 Pamﬂeﬂmame‘erm 30 50 70 4000 SAND : MUD RATIO
35.0 . . . : :
2800 SAND
] S, sand; s, sandy
30,0 4 2000 9 90%, Z, silt; z, silty
1400 0.012 > M, mud; m, muddy
20 ] 1000 0.065 &5 frs CI0Y3 G RNy
W 710 0.452 & S / ms| 28
% 20.0 1 | 500 4.253 é\ 50%
5 355 22.247 &
3 1501 250 39.07 & «c N .z
8 180 26.68
107 125 12.603 . 1B,
N 90 4.477 L € | M TR
o 63 3.411 CLAY <l 12 SILT
0.0 T —l_i T T 2.355 . .
100 1000 10000 100000 Sphericity: 3,84 Roundness: 3.26
Particle Diameter (um) Rat|0 1,18

Figure 3STRIKA4 - —Trikomo Sedimentological analysis. Left Medium — Higlow 29/05/2011
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 1.0% SAMPLE STATISTICS Sample Identity: ELEFA4 | SAMPLE TYPE:
SAMPLE IDENTITY: ELEFA4 ANALYST & DATE: GRIMPYLAKOS, 27-12-2012 | | Analyst: Grimpylakos Unimodal, Moderately Sorted
SAMPLE TYPE: Unimodal, Moderately Sorted TEXTURAL GROUP: Slightly Gravelly Sand Date: 27/12/2012 SEDIMENT NAME:
SEDIMENT NAME: Slightly Very Fine Gravelly Medium Sand Inltlal Sample Welght S|Ight|y Very Fine Gravelly Medium Sand
um b GRAIN SIZE DISTRIBUTION 113.14 g TEXTURAL GROUP: Slightly Gravelly Sand
MODE 1| 4215 1247 GRAVEL: 02%  COARSE SAND: 184%
MODE 2: SAND: 97.3%  MEDIUM SAND: 48.9%
MODE 3: MUD: 2.4% FINE SAND: 23.6%
Di| 1387 0654 V FINE SAND: 5.3% Class FOLK'S CLASSIFICATION SYSTE_M
MEDIAN or Dzy:| 3264 1615 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.4% Aperture Weight GRAVEL
De| 6353  2.850 COARSE GRAVEL: 0.0% COARSE SILT: 0.4% Retained
(Dso/ Dyg)| 4581  4.386 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 0.4% .
(D-,;-D ;} 4966  2.196 FINE GRAVEL: 0.0% FINE SILT: 0.4% (microns) | (g or %) 32?' G, gravel; g, gravelly
(D= /Das)| 2122 1.981 V FINE GRAVEL: 0.1% V FINE SILT: 0.4% 90000 T 80% (g), slightly gravelly
(D75 - Das):| 2457 1.085 WV COARSE SAND: 1.2% CLAY: 0.4% 63000 (3' S, santil: s, 5and;'d
M, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 6‘\
Arithmetic  Geometric Logarithmic | Geometric Logarithmic Description iy
pm pm [] pm [] 31500 e
MEAN (Xk| 376.0 294 5 1764 3189 1.649 Medium Sand 22400 (:q 30%
SORTING (a):|  308.6 2224 1.153 1.814 0.859 Moderately Sorted @ \
SKEWNESS (sk):| 13.82 2168 2188 0143 0143 Fine Skewed 16000 & gM gms g5
KURTOSIS (£):| 378.2 11.36 11.36 1.145 1.145 Leptokurtic 11200 5%
8000 0.051 TRACE, av/_(@)sM (@m5 \‘\9’5\ 0.01%
GRAIN SIZE DISTRIBUTION /M/ sM . mS__\ Ss\
Particle Diameter () 5600 0 MUD 1:9 1:1 91 SAND
5.0 3.0 1.0 1.0 3.0 5.0 7.0 4000 0.023 SAND : MUD RATIO
260 | 2800 0.032 SAND
1 | S, sand; s, sandy
2000 0.119 o 90% Z, silt; z, silty
200 | 1400 0.341 Y-? El TUd‘ ml, muddy
' 1000 1.045 = I G Y
| 710 4.506 &
Z 150 500 16.058 é‘\ 50%
= ] 355 27.251 (‘j’
= -
% 100 250 27.56 & sC <M 7
8 180 17.495
125 8.916 10% y: ol
50 - 90 3.081 /€ | M RS
L 63 2.837 CLAY <l 12 SILT
2.75
o0 ' ' ' ' Sphericity: 4,28 Roundness: 4.66
100 1000 10000 100000 .
Particle Diameter (um) Rat|0: 0,92

Figure 4SELERA4 - — Eeleftherochori Sedimentological analysidt Medium-High Flow 29/05/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 1.9%

SAMPLE IDENTITY: KALA1
SAMPLE TYPE: Polymodal, Poorly Sorted

SAMPLE STATISTICS

SEDIMENT MAME: Sandy Medium Gravel

AMNALYST & DATE: GRIMPYLAKOS, 23-12-2012
TEXTURAL GROUP: Sandy Gravel

Sample Identity: KALAL

Analyst: Grimpylakos
Date: 23/12/2012
Initial sample weight:
113.14 g

SAMPLE TYPE:

Polymodal, Poorly Sorted

SEDIMENT NAME: Sandy Medium Gravel
TEXTURAL GROUP: Sandy Gravel

pm [] GRAIN SIZE DISTRIBUTION
MODE 1:| 9600.0 -3.243 GRAVEL: 58.6%  COARSE SAMD: 14.9%
MODE 2:| 34000 -1.743 SAND: 41.4% MEDIUM SAND: 12.8%
MODE 3:| 605.0 0.747 MUD: 0.1% FINE SAND: 2.1%
Dy:| 4027 -341 W FINE SAND: 0.2%
MEDIAN or Dsg:| 31595 -1.660 V COARSE GRAVEL: 0.0% V COARSE SILT: 0.0%
Dgpo| 106332 1.312 COARSE GRAVEL: 0.0% COARSE SILT: 0.0%
(Dsg / Dyg):| 26.40 -0.385 MEDIUM GRAVEL: 23.7% MEDIUM SILT: 0.0%
(Dgg - Dyg):| 1023056 4723 FINE GRAVEL: 18.3% FINE SILT: 0.0%
(D7 / Dzg):| 1023 -0.143 V FINE GRAVEL: 16.5% WV FINE SILT: 0.0%
(D5 - Dzg):| 68969  3.355 V COARSE SAND: 11.4% CLAY: 0.0%
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm pm [] pm []
MEAM (X)| 45005 2404.4 -1.266 2483.0 -1.312 Very Fine Gravel
SORTING (g):| 41385 3521 1.816 3.629 1.859 Poorly Sorted
SKEWMESS (5k): 0.795 -0.398 0.398 -0.252 0.252 Fine Skewed
KURTOSIS (K): 2433 2.106 2.106 0.656 0.656 Very Platykurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (#)
5.0 30 10 10 20 50 70
18.0 . . . . .
16.0 ]
14.0 4
12.0
g
= 100 A
£ |
kS -
= 80 — 1
o
o
=
Y g0
4.0 1
2.0 4
0.0 T T T T
100 1000 10000 100000

Particle Diameter (um}

Class
Aperture Weight
Retained
(microns) | (g or %)
90000
63000
45000
31500
22400
16000
11200 8.281
8000 17.895
5600 11.211
4000 9.049
2800 13.276
2000 4,971
1400 6.606
1000 5.948
710 6.556
500 9.863
355 9.073
250 5.099
180 1.79
125 0.493
90 0.14
63 0.098
0.082

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

‘gf G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“b M, mud; m, muddy
o
A
‘27;30%
& \
Q@S% gM gmS as
rraceon/_@sM | (@mS \@s\ g o
z,.lMJf ,SM — mS \\ S b3
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand; s, sandy
9 90% Z, silt; z, silty
> M, mud; m, muddy
(,?‘ C, clay; c, clayey
&
£ 5o
&
O
&
Q sC sM sZ
10%4
/€ | M RS
CLAY 2:1 1:2 SILT

Sphericity: 5.28 Roundness: 2.68
Ratio: 1.97

Figure 5SKALA1- — Mavrolakkas Sedimentological ays#. Left Medium-Low Flow 02/06/2010.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SIEVING ERROR: 0.2%
SAMPLE IDENTITY: KALK1

SAMPLE TYPE: Bimodal, Poorly Sorted

SEDIMENT NAME: Medium Gravel

SAMPLE STATISTICS

ANALYST & DATE: GRIMPYLAKOS, 21-12-2012

TEXTURAL GROUP: Gravel

Sample Identity: KALK1

Analyst: Grimpylakos
Date: 21/12/2012
Initial sample weight:
131.07 g

SAMPLE TYPE:

Bimodal, Poorly Sorted

SEDIMENT NAME: Medium Gravel
TEXTURAL GROUP: Gravel

pum [] GRAIN SIZE DISTRIBUTION
MODE 1:[ 9600.0 -3.243 GRAVEL: 81.5%  COARSE SAMD: 4.7%
MODE 2:{ 3400.0 -1.743 SAND: 18.4% MEDIUM SAND: 4.0%
MODE 3: MUD: 0.0% FINE SAND: 0.4%
Dyp:| 1089.7  -3.723 V FINE SAMD: 0.1%
MEDIAN or Dsg:| 79702 -2.995 V COARSE GRAVEL: 0.0% V COARSE SILT: 0.0%
Dsg:| 13207.0  -0.084 COARSE GRAVEL: 0.0% COARSE SILT: 0.0%
(Do / Dyg):| 12,46 0.022 MEDIUM GRAVEL: 49.9% MEDIUM SILT: 0.0%
(Dgg - Dyg):| 121473 3640 FINE GRAVEL: 19.9% FINE SILT: 0.0%
(D7 / Dzg):|  3.251 0.498 V FINE GRAVEL: 11.7% WV FINE SILT: 0.0%
(Drs-Dzs):| 72377 1701 V COARSE SAND: 9.3% CLAY: 0.0%
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm pm [] pm []
MEAM (X)y| 73117 51533 -2.365 5376.2 -2.427 Fine Gravel
SORTING (g):| 43472 2.742 1.455 2.689 1427 Poorly Sorted
SKEWNESS (sx):| -0.088 -1.333 1.333 -0.619 0.619 Very Fine Skewed
KURTOSIS (K): 1.803 4.143 4.143 1.145 1.145 Leptokurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (#)
5.0 30 1.0 -1.0 -3.0 -5.0 -7.0
30.0 4
25.0
g 20.0
Eﬂ -
2 150 -
@
3]
10.0 4
5.0 4
0.0 T T T T
100 1000 10000 100000

Particle Diameter (um}

Class
Aperture Weight
Retained
(microns) (g or %)
90000
63000
45000
31500
22400
16000
11200 24.31
8000 40.88
5600 17.801
4000 8.28
2800 11.107
2000 4,235
1400 6.09
1000 6.01
710 3.32
500 2.8
355 3.73
250 1.46
180 0.1
125 0.44
90 0.14
63 0.03
0.02

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

‘gf G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“b M, mud; m, muddy
o
A
‘27;30%
& \
Q@S% gM gmS as
rraceon/_@sM | (@mS \@s\ g o
z,.lMJf ,SM — mS \\ S b3
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand; s, sandy
9 90% Z, silt; z, silty
> M, mud; m, muddy
(,?‘ C, clay; c, clayey
&
£ 5o
&
O
&
Q sC sM sZ
10%4
/€ | M RS
CLAY 2:1 1:2 SILT

Sphericity: 5.10 Roundness: 2.58
Ratio: 1.98

Figure 5SKALK1- — Mavrolakkas Sedimentological as#. Center Medium-Low Flow 02/06/2010.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SIEVING ERROR: 0.0%
SAMPLE IDENTITY: KALD1

SAMPLE STATISTICS

SAMPLE TYPE: Bimodal, Poorly Sorted

SEDIMENT NAME: Medium Gravel

ANALYST & DATE: GRIMPYLAKOS, 24-12-2012

TEXTURAL GROUP: Gravel

Sample Identity: KALD1
Analyst: Grimpylakos
Date: 24/12/2012

Initial sample weight:
176.62 g

SAMPLE TYPE:

Bimodal, Poorly Sorted

SEDIMENT NAME: Medium Gravel
TEXTURAL GROUP: Gravel

pm [] GRAIN SIZE DISTRIBUTION
MODE 1:| 13600.0 -3.743 GRAVEL: 82.8%  COARSE SAMD: 5.5%
MODE 2:| 34000 -1.743 SAND: 17.1% MEDIUM SAND: 1.3%
MODE 3: MUD: 0.1% FINE SAND: 0.5%
Dyp:| 1209.0  -3.871 WV FINE SAND: 0.1%
MEDIAN or Dsg:| 89729 -3.166 V COARSE GRAVEL: 0.0% V COARSE SILT: 0.0%
Dsgr| 146287 -0.274 COARSE GRAVEL: 0.0% COARSE SILT: 0.0%
(Dsg / Dyg):| 12,10 0.071 MEDIUM GRAVEL: 55.3% MEDIUM SILT: 0.0%
(Dgg - Dyg):| 134187 3597 FINE GRAVEL: 15.0% FINE SILT: 0.0%
(D7s / Dzs):| 3.868 0.469 V FINE GRAVEL: 12.5% WV FINE SILT: 0.0%
(Drs - Das)| 94823 1.951 V COARSE SAND: 9.7% CLAY: 0.0%
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm pm [] pm []
MEAM (X):| 8367.0 58837 -2.557 6123.2 -2.614 Fine Gravel
SORTING (g):| 49767 27H4 1.451 2597 1.377 Poorly Sorted
SKEWMESS (sk)| -0.253 -1.342 1.342 -0.605 0.605 Very Fine Skewed
KURTOSIS (K): 1.467 4.808 4.808 0.900 0.900 Mesokurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (§)
5.0 30 1.0 -1.0 -3.0 -5.0 -7.0
40.0 . . . . .
35.0 A
30.0 4
25.0
g
E
2 200
@
=
@
= 15.0
=]
10.0
5.0 1
0.0 T T T T
100 1000 10000 100000

Particle Diameter (um}

Class
Aperture Weight
Retained
(microns) | (g or %)
90000
63000
45000
31500
22400
16000
11200 70.29
8000 27.32
5600 14.82
4000 11.678
2800 15.604
2000 6.538
1400 9.228
1000 7.906
710 6.138
500 3.646
355 1.404
250 0.832
180 0.525
125 0.283
90 0.128
63 0.116
0.126

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

‘gf G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“b M, mud; m, muddy
o
A
‘27;30%
& \
Q@S% gM gms$S as
rraceon/_@sM | (@mS \@s\ g o
/M/ _ sM mS_\S\
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand; s, sandy
9 90% Z, silt; z, silty
> M, mud; m, muddy
(,?‘ C, clay; c, clayey
&
£ 5o
&
O
&
Q sC sM sZ
10%4 e
y [ M T
CLAY 2:1 1:2 SILT

Sphericity: 5.64 Roundness: 3.50
Ratio: 1.61

Figure 5SKALD1- — Mavrolakkas Sedimentological as&d. Right Medium-Low Flow 02/06/2010.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SIEVING ERROR: 0.1%
SAMPLE IDENTITY: KALA3

SAMPLE TYPE: Bimodal, Poorly Sorted
SEDIMENT NAME: Very Fine Gravelly Coarse Sand

SAMPLE STATISTICS

AMALYST & DATE: GRIMPYLAKOS, 23-12-2012
TEXTURAL GROUP: Gravelly Sand

Sample Identity: KALA3
Analyst: Grimpylakos
Date: 23/12/2012

Initial sample weight:

SAMPLE TYPE:

Bimodal, Poorly Sorted

SEDIMENT NAME: Very Fine Gravelly Coarse
Sand

TEXTURAL GROUP: Gravely Sand

um i GRAIN SIZE DISTRIBUTION 120.60 g
MODE 1.| 6050  0.747 GRAVEL: 113%  COARSE SAND: 33.8%
MODE 2:| 34000 -1743 SAND: 88.5%  MEDIUM SAND: 27.7%
| 22 a2 MO N SAND: 1.0% Class
10 E -1 :1.0% .
MEDIAN or Dsy:| 6096  0.714 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.0% Aperture Welght
Dex:| 23333 2076 COARSE GRAVEL: 0.0% COARSE SILT: 0.0% Retained
(Dep/ Dyg)| 9836 -15698 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 0.0% (microns) (g or %)
(Dep - Dyg)| 20961 3298 FINE GRAVEL: 3.5% FINE SILT: 0.0%
(D7s / Das)| 2.908  -11.363 W FINE GRAVEL: 7.8% W FINE SILT: 0.0% 90000
(Drs-Dask| 7153 1540 V COARSE SAND: 16.0% CLAY: 0.0% 63000
METHOD OF MOMENTS FOLK & WARD METHOD 45000
Arithmetic Geometric Logarithmic | Geometric Logarithmic Description
pm pm [] pm [] 31500
MEAN (%} 10319 6679 0.562 6531 0615 Coarse Sand 22400
SORTING ():| 1198.1 2394 1.260 2.381 1.252 Poarly Sorted
SKEWNESS (st):| 2.838 0.328 -0.328 0.164 -0.164 Coarse Skewed 16000
KURTOSIS (k)| 11.97 3.754 3.754 1.130 1.130 Leptokurtic 11200
8000
GRAIN SIZE DISTRIBUTION 5600 21
Particle Diameter (#) -
5.0 30 10 10 30 50 70 4000 2.14
20.0 . . . . .
- 2800 5.9
18.0 7 2000 3.51
16.0 - — 1400 8.3
140 1000 10.97
710 16.99
120 4
g 500 23.68
= |
£ 100 1 355 19.89
g —
g 2.0 250 135
© 5o 180 8.76
' 125 3.3
401 90 0.77
2.0 A 63 0.46
0.0 : . . 0.15
100 1000 10000 100000

Particle Diameter (pum)

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

‘gf G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“b M, mud; m, muddy
o
A
‘27;30%
& \
Q@S% gM gms$S as
rraceon/_@sM | (@mS \@s\ g o
/M/ _ sM mS_\S\
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand; s, sandy
9 90% Z, silt; z, silty
= M, mud; m, muddy
(,?‘ , clay; ¢, clayey
&
£ 5o
&
O
&
Q sC sM sZ
10%4
/€ | M RS
CLAY 2:1 1:2 SILT

Sphericity: 5.28 Roundness: 2.68
Ratio: 1.97

Figure 5SKALA3- — Mavrolakkas Sedimentological ays#. Left High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.1%
SAMPLE IDENTITY: KALK3

SAMPLE TYPE: Unimodal, Moderately Well Sorted
SEDIMENT NAME: Slightly Very Fine Gravelly Coarse Sand

SAMPLE STATISTICS

ANALYST & DATE: GRIMPYLAKOS, 20-12-2012

TEXTURAL GROUP: Slightly Gravelly Sand

Sample Identity: KALK3
Analyst: Grimpylakos
Date: 20/12/2012

Initial sample weight:

SAMPLE TYPE:

Unimodal, Moderately Well Sorted

SEDIMENT NAME: Slightly Very Fine Gravelly
Coarse Sand

TEXTURAL GROUP: Slightly Gravelly Sand

um b GRAIN SIZE DISTRIBUTION 11763 g
MODE 1:| 6050 0747 GRAVEL: 0.4% COARSE SAND: 65 7%
MODE 2: SAND: 996%  MEDIUM SAND: 15.1%
MODE 3: MUD: 0.0% FINE SAND: 0.3% Class
Dy:| 4271  -0.289 V FINE SAND: 0.2% A Weiah
MEDIAN of Dey:| 7187 0477 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.0% perture eg t
Dep:| 12220 1227 COARSE GRAVEL: 0.0% COARSE SILT: 0.0% Retained
(Dsg / Do):| 2.861 4244 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 0.0% (microns) (g or %)
(Dsg-Dig)e| 7949 1517 FINE GRAVEL: 0.0% FINE SILT: 0.0%
(D7 /D2s)| 1.695  9.006 W FINE GRAVEL: 0.4% V FINE SILT: 0.0% 90000
(D7s-D2s)| 3839  0.761 W COARSE SAND: 18.3% CLAY: 0.0% 63000
METHOD OF MOMENTS FOLK & WARD METHOD 45000
Arithmetic Geometric  Logarithmic | Geometric Logarithmic Description
wm pm (] pm (] 31500
MEAN (%) 7885 7183 0477 7272 0.460 Coarse Sand 22400
SORTING (c):| 3240 1.494 0579 1.471 0557  Moderately Well Sorted
SKEWNESS (s):| 1414 0376 0.376 0017 -0.017 Symmetrical 16000
KURTOSIS (£):|  7.008 6.115 6.115 1.015 1.015 Mesokurtic 11200
8000
GRAIN SIZE DISTRIBUTION 5600
Particle Diameter (§)
50 3.0 1.0 -1.0 -3.0 -5.0 7.0 4000
- 2800 0.043
300 1 2000 0.454
1400 4.262
25.0 7 1000 17.291
710 38.04
g 2004 500 39.12
=
g‘ 355 14.188
15.0 -
F 250 3.498
“ 100 180 0.3
' 125 0.072
5o | 90 0.166
—L 63 0.036
0.0 . , , 0.016
100 1000 10000 100000

Particle Diameter (um)

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

‘gf G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“b M, mud; m, muddy
o
A
‘27;30%
& \
Q@S% gM gms$S as
rraceon/_@sM | @mS \@s\ o
& MJ”" ,SM - - mS, \\ S \.
9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand; s, sandy
9 90% Z, silt; z, silty
> M, mud; m, muddy
(,?‘ C, clay; c, clayey
&
£ 5o
&
O
&
Q sC sM sZ
10%4
/€ | M RS
CLAY 2:1 1:2 SILT

Sphericity: 4.78 Roundness: 2.66
Ratio: 1.80

Figure 5SKALK3- — Mavrolakkas Sedimentological ays&é. Center High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SAMPLE TYPE:

Unimodal, Moderately Sorted

SEDIMENT NAME: Fine Gravelly Medium Sand
TEXTURAL GROUP: Gravelly Sand

SIEVING ERROR: 0.2% SAMPLE STATISTICS Sample Ide_ntlty: KALD3
SAMPLE IDENTITY: KALD3 ANALYST & DATE: GRIMPYLAKOS, 21-12-2012 Analyst: Grimpylakos
SAMPLE TYPE: Unimodal, Moderately Sarted TEXTURAL GROUP: Gravelly Sand Date: 21/12/2012
SEDIMENT NAME: Fine Gravelly Medium Sand |n|t|a| Sample Welght
pm [} GRAIN SIZE DISTRIBUTION 123.38 g
MODE 1:| 4275 1247 GRAVEL: 56%  COARSE SAND: 32.2%
MODE 2: SAND: 942%  MEDIUM SAND: 44.1%
MODE 3: MUD: 0.1% FINE SAND: 9.5%
Di:| 2446  -0.305 V FINE SAND: 0.8% C"'?‘SS
MEDIAN or Dsg:| 4708 1.087 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.0% Aperture Weight
De:| 12357 2031 COARSE GRAVEL: 0.0% COARSE SILT: 0.0% Retained
(Dep/ Dy):| 5051  -6653 MEDIUM GRAVEL: 0.0% MEDIUM SILT: 0.0% ; 0
(Des-Do)| 991.0 2337 FINE GRAVEL: 3.1% FINE SILT: 0.0% (microns) (g or %)
(Drs/Das)| 2127 3470 V FINE GRAVEL: 2.5% V FINE SILT: 0.0% 90000
(Drs-Das)| 3742 1.089 V COARSE SAND: 7.6% CLAY: 0.0%
63000
METHOD OF MOMENTS FOLK & WARD METHOD 45000
Avithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm wum [] pm L] 31500
MEAN ()| 7934 5243 0.932 1942 1017 Medium Sand 22400
SORTING (a):| 11537 2145 1.101 1.988 0.991 Moderately Sortad
SKEWNESS (k)| 4.189 0.948 -0.948 0.217 0217 Coarse Skewed 16000
KURTOSIS (£):|  21.02 6.462 6.462 1.391 1.391 Leptokurtic 11200
GRAIN SIZE DISTRIBUTION 8000
Particle Diameter (§) 5600 3342
50 30 1.0 -1.0 -3.0 -5.0 -7.o 4000 0513
250 4 — 2800 1.965
2000 1.12
1400 3.036
20.0 A -
1000 6.304
- ] 710 14.123
= 1501 500 25.52
g 355 32.22
2 100 4 ] 250 22.104
L)
180 8.942
125 2.75
5.0 4
90 0.666
63 0.37
0.0 ; . . 0.176

100

1000 10000 100000
Particle Diameter (um)

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

G, gravel; g, gravelly

™y ’
(g), slightly gravelly
Q?. 80% S, sand; s, 5andyv
“b M, mud; m, muddy
®)
A
‘27;30%
& \
Q@S% gM gms$S as
rrace o/ @sM | (@mS \@S\ o
z'flMJf ,SM — mS \\ S b3
: : 9:1
MUD ’ SAND : NIIU]D RATIO SAND
SAND
S, sand; s, sandy
9 90% Z, silt; z, silty
= M, mud; m, muddy
(,?‘ C, clay; c, clayey
&
£ 50%
&
O
&
Q sC sM sZ
10%4 e
y [ M TS
CLAY 2:1 1.2 SILT

Sphericity: 5.64 Roundness: 3.20
Ratio: 1.76

Figure 5SKALD3- — Mavrolakkas Sedimentological as&. Right High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.0% SAMPLE STATISTICS
SAMPLE IDENTITY: OLA1

SAMPLE TYPE: Trimodal, Poorly Sorted
SEDIMENT NAME: Sandy Very Fine Gravel

AMNALYST & DATE: GRIMPYLAKOS, 23-12-2012
TEXTURAL GROUP: Sandy Gravel

Sample Identity: OLAL
Analyst: Grimpylakos
Date: 23/12/2012
Initial sample weight:

SAMPLE TYPE:

Trimodal, Poorly Sorted

SEDIMENT NAME: Sandy Very Fine Gravel
TEXTURAL GROUP: Sandy Gravel

um b GRAIN SIZE DISTRIBUTION 109.98 g
MODE 1| 34000 -1.743 GRAVEL: 56.9%  COARSE SAND: 12.8%
MODE 2| 96000 -3.243 SAND: 42.9%  MEDIUM SAND: 6.6%
MODE 3:| 17000  -0.743 MUD: 0.2% FINE SAND: 1.6%
Dio| 536 -3311 V FINE SAND: 0.4% Class FOLK'S CLASSIFICATION SYSTEM
MEDIAN or De:| 27727 14T V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.0% Aperture Weight GRAVEL
Deo:| 99265  0.898 COARSE GRAVEL: 0.0% COARSE SILT: 0.0% Retained
(Deo/Dyg)| 1850 -0.271 MEDIUM GRAVEL: 17.7% MEDIUM SILT: 0.0% . 0
(Dsg-Dyg):| 9389.9  4.209 FINE GRAVEL: 14.5% FINE SILT: 0.0% (microns) (g or %) <& G, gravel; g, gravelly
(Drs/Dys)| 4634 0075 V FINE GRAVEL: 24 8% V FINE SILT: 0.0% 90000 ?‘}80 (g), slightly gravelly
(Dss-Das)| 41138 2212 V COARSE SAND- 21 5% CLAY: 0.0% o 80% S, sand: s, sandy
63000 &) M, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 &
Arnthmetic  Geometric Logarthmic | Geometric Logarithmic Description o
MEAN (X} 39':11?3 235:":21 1242 25’5?114 1 grs Very Fine Gravel 31500 \é
x) .. . -1 K -1 ery rine lorave
SORTING (o):| 3698.0 3.002 1.586 3.086 1.626 Poorly Sorted 22400 (:Q 30% \
SKEWNESS (sk)| 1.233 0.557 0.557 0125 0.125 Fine Skewed 16000 & gM gms
KURTOSIS (X):| 3.528 3.652 3.652 0.927 0.927 Mesokurtic Q gs
11200 6.28 5% / @)sM T \ )S\
GRAIN SIZE DISTRIBUTION 8000 13.148 TRACE N:'“;,‘ gh: 9 $S ‘\9 3 0.01%
Particle Diameter (#) 5600 6.167 MUEJ Jg — T - 9\] S\;AND
50 30 1.0 -1.0 -3.0 -5.0 -7.0 g Y :
18,0 ; ‘ . , ! 4000 9.773 SAND : MUD RATIO
= 2800 19.387 SAND
16.0
S, sand; s, sandy
2000 7.851 o 90% Z, silt; z, silty
1407 1400 13.477 > M, mud; m, muddy
0 _ 1000 10.128 &5 fr CHY;.C, CeY
- 710 7.56 &
£ ] | B 500 6.511 Ssox
2 a0 355 4.546 &
2 - -
2
8 50 250 2.666 of" sC <M 7
T 180 1.276
407 125 0.534 10% Y
- 90 0.229 L € | M TR
63 0.228 | | CLAY <l 12 SILT
0.0 T T T
100 1000 10000 100000 0.207

Particle Diameter (um)

Sphericity: 5.88 Roundness: 2.98
Ratio: 1.97

Figure 6SOLAL- — Kipouristra Sedimentological asedy Left Medium-Low Flow 01/06/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.4% SAMPLE STATISTICS Sample_ Ide.ntity: OLK1 SAMPLE TYPE:
SAMPLE IDENTITY- OLK1 ANALYST & DATE: GRIMPYLAKOS, 21-12-2012 Analyst: Grimpylakos Trimodal, Poorly Sorted
SAMPLE TYPE: Trimodal, Poorly Sorted TEXTURAL GROUP: Sandy Gravel Date: 21/12/2012 SEDIMENT NAME: Sandy Coarse Gravel
SEDIMENT NAME. Sandy Coarse Gravel Initial sample weight: TEXTURAL GROUP: Sandy Gravel
um ¢ GRAIN SIZE DISTRIBUTION 114.66 g
MODE 1:| 192000 4.243 GRAVEL: 77.7%  COARSE SAND: 5.6%
MODE 2:| 3400.0  -1.743 SAND: 22.2%  MEDIUM SAND: 2.2%
N 0681 4% T AN D 0 Class FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dsg:| 9776.6  -3.289 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0.0% Aperture Weight GRAVEL
Deo:| 200369  -0.095 COARSE GRAVEL: 30.2% COARSE SILT: 0.0% Retained
(Dso/ Dyo):| 1876 0.022 MEDIUM GRAVEL: 24.4% MEDIUM SILT: 0.0% :
(D-,z— D ;}; 18968.8  4.230 FINE GRAVEL: 9.6% FINE SILT: 0.0% (mlcrons) (g or %) ‘g}’ G, gravel; g, gravelly
(Drs/Dzs):| 6.946  0.315 V FINE GRAVEL: 13.6% V FINE SILT: 0.0% 90000 T 80% (g), slightly gravelly
(D7s - Dzz):| 145107 2.796 V COARSE SAND: 13.5% CLAY: 0.0% Q@ S, sand; s, sandy
63000 O M, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 6‘\
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm pm [] pm ] 31500 é‘\ s
MEAN (T)| 10039.7 60293 2692 64664 2693 Fine Gravel 22400 < 30%
SORTING (o):|  7318.9 3349 1.744 3.196 1,676 Poorly Sorted Q(;J \
SKEWNESS (sk):| 0.065 -0.941 0.941 -0.521 0521 Very Fine Skewed 16000 34.48 q‘f.v gM gmS S
KURTOSIS (k):|  1.378 3329 3329 0.735 0.735 Platykurtic 11200 19.08 5% 9
' w/ (@sM | (@mS \@s\
GRAIN SIZE DISTRIBUTION 8000 8.82 TRACEA™ ,r/ M mS_\S (\).0}%
& A — - - - - i S 1
Particle Diameter () 5600 6.26 MUD 1:9 1:1 91 SAND
5.0 30 10 10 30 50 7.0 4000 4.551 SAND : MUD RATIO
300 — 2800 10.355 SAND
S, sand; s, sandy
2000 5.238 o 90% Z, silt; z, silty
25.0 - 1400 8.428 > M, mud; m, muddy
1000 6.975 By fr CHY;.C, CeY
200 | 710 3.758 &
g
= 500 2.595 é\ 50%
2 1501 ] 355 1.635 (‘j’
a -
g 250 0.871 of" sC <M 7
10.0 - 180 0.517
125 0.268 10% Y DEN
50 90 0.157 . [ M T
63 0.175 | | CLAY <l 12 SILT
0.0 . . . . 0.083 o
100 o e bametor gy 100000 Sphericity: 6.04 Roundness: 3.12
article Lhameter (pum -
Ratio: 1.94

Figure 6SOLK1- — Kipouristra Sedimentological aseédy Center Medium-Low Flow 01/06/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.



SIEVING ERROR: 0.3%
SAMPLE IDENTITY: OLD1

SAMPLE TYPE: Bimodal, Very Poorly Sorted
SEDIMENT NAME: Sandy Coarse Gravel

SAMPLE STATISTICS

AMALYST & DATE: GRIMPYLAKOS, 29-12-2012

TEXTURAL GROUP: Sandy Gravel

Sample Identity: OLD1
Analyst: Grimpylakos
Date: 29/12/2012
Initial sample weight:

SAMPLE TYPE:

Bimodal, Very Poorly Sorted

SEDIMENT NAME: Sandy Coarse Gravel
TEXTURAL GROUP: Sandy Gravel

pum [] GRAIN SIZE DISTRIBUTION
MODE 1:{ 26950.0 -4.731 GRAVEL: 77.7%  COARSE SAMD: 5.0%
MODE 2:[ 13600.0 -3.743 SAND: 20.7% MEDIUM SAND: 4.7%
MODE 3: MUD: 1.7% FINE SAND: 3.7%
Dyp:| 3633 -4.856 V FINE SAMND: 2.1%
MEDIAN or Dsg:| 1355567 -3.761 V COARSE GRAVEL: 0.0% V COARSE SILT: 0.3%
Dspo| 289699  1.461 COARSE GRAVEL: 40.7% COARSE SILT: 0.3%
(Do / Dyg):| T79.75 -0.301 MEDIUM GRAVEL: 28.2% MEDIUM SILT: 0.3%
(Dsg - Dyg):| 286066  6.317 FINE GRAVEL: 3.9% FINE SILT: 0.3%
(Dre / Dze):| 8.046 0.357 V FINE GRAVEL: 4.8% WV FINE SILT: 0.3%
(Dre - Dze):| 223749  3.008 V COARSE SAND: 5.1% CLAY: 0.3%
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm pm L] pm L]
MEAM (X)| 149975 67894 -2.763 6796.0 -2.765 Fine Gravel
SORTING (g):| 10832.4 6.236 2.641 5.275 2.399 Very Poorly Sorted
SKEWNESS (sx)| -0.077 -1.681 1.581 -0.643 0.643 Very Fine Skewed
KURTOSIS (K): 1.400 5.014 5.014 1.025 1.025 Mesokurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (§)
5.0 30 1.0 -1.0 -3.0 -5.0 -7.0
40.0 1 ]
35.0
30.0 4
F 250
E
=
@
£ 200 -
o
=
o 150
10.0
N Wﬁj
0.0 T T T T
100 1000 10000 100000

Particle Diameter (um}

197.23 g
Class FOLK'S CLASSIFICATION SYSTEM
Aperture Weight GRAVEL '
Retained
(microns) (g or %) ‘g}" G, gravel; g, gravelly
(g), slightl ]
90000 Q?. 80% S, sgnds: IE:‘ 5:ngdr:ve :
63000 &) M, mud; m, muddy
45000 &
31500 $
22400 80.08 (v 30% \
16000 0 cifi' gM gms \ o
11200 39.28 5%
8000 16.143 TRACE, av/_(@)sM (@m5 \‘\9’5\ 0.01%
[ - MJ”" ,SM - - mS, \ S \
5600 4.266 MUD 1.9 11 91 SAND
4000 3.472 SAND : MUD RATIO
2800 6.592 SAND
S, sand; s, sandy
2000 2.888 9 90% 2, silt; z, silty
1400 5.597 > M, mud; m, muddy
1000 4526 & fro CHIY € CIRYEY
710 4.656 &
500 5.149 ik
50%
355 4.672 S
&
250 4,582 & «c 7
180 4.129
125 3.137 . H R
90 1.817 y I M T
63 2.367 | | CLAY &) 4 SILT
3.322

Sphericity: 5.74 Roundness: 3.76
Ratio: 1.53

Figure 6SOLD1- — Kipouristra Sedimentological as@ayRight Medium-Low Flow 01/06/2010.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SIEVING ERROR. 0.1% SAMPLE STATISTICS Sample_ Ide.ntity: MPBA3 | SAMPLE TYPE:
SAMPLE IDENTITY: MPBA3 ANALYST & DATE: GRIMPYLAKOS, 2122012 | | Analyst: Grimpylakos Trimodal, Poorly Sorted _
SAMPLE TYPE: Trimodal, Poorly Sorted TEXTURAL GROUP: Sandy Gravel Date: 22/12/2012 SEDIMENT NAME: Sandy Fine Gravel
SEDIMENT NAME: Sandy Fine Gravel Initial sample weight: TEXTURAL GROUP: Sandy Gravel
um b GRAIN SIZE DISTRIBUTION 113.58 g
MODE 1/ 12000 -0.243 GRAVEL 520%  COARSE SAND: 18.8%
MODE 2| 34000 -1743 SAND: 47,9%  MEDIUM SAND: 6.2%
MODE 3| 96000 -3.243 MUD: 0,2% FINE SAND: 1,4% Class '
Dig| 5343  -3.366 V FINE SAND: 0,6% Apert Weiaht FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dg:| 22434 1,166 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,0% perture €9 GRAVEL
Ds| 103084 0,904 COARSE GRAVEL: 0,0% COARSE SILT: 0,0% Retained
(Dso/Dyo):| 1929 0269 MEDIUM GRAVEL: 17.0%  MEDIUM SILT: 0,0% microns or %
(Dan-Dig)| 97740 4270 FINE GRAVEL: 18.5% FINE SILT: 0,0% ( ). @ ) _§27' G, gravel; g, gravelly
(Drs/Da)| 6363 -0,041 V FINE GRAVEL: 16.4% V FINE SILT 0,0% 90000 T 80% (g), slightly gravelly
(Drs-Das)| 49829 2,670 V COARSE SAND: 20,9% CLAY: 0.0% 63000 (‘}' :,1 53"% B 53"d;d
, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 Q“‘
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 %
wm wm L] wm ¢ - 5
MEAN ()| 39883  2249.0 1,169 23315 .22 Very Fine Gravel 22400 Cy 30% \
SORTING (s):|  3937.9 3,159 1,659 3174 1,666 Paorly Sarted P
SKEWNESS (Sk)| 1,189 0,362 0,362 0019 0,019 Symmetrical 16000 I gM gms \A
KURTOSIS (£)|  3.333 3112 3112 0.774 0774 Platykurtic 11200 8,74 5%
8000 10,59 rrace /@M | (@mS \@s\ ; .
GRAIN SIZE DISTRIBUTION /M/  sM mS _ \ S\
5600 10,67 MUD T8 T 97 CAND
Particle Di 1 .
50 30 10 ° Ic—f.[] ameter @ -3,0 -5,0 -7,0 4000 10132 SAND : MUD RATIO
120 2800 12,16 SAND
_ 2000 6,49 S, sand; s, sandy
100 | I Q9 90% Z, silt; z, silty
' — - 1400 11,63 > M, mud; m, muddy
| 1000 12,07 c,Y C, clay; ¢, clayey
80 1 [ 710 11,48 &
s — 500 0,88 & cox
£ oo a 355 4,98 S
: 250 2,09 &
S 4o 180 1,01 Q sC sM sZ
125 0,54 ]0%/
2,0 - 90 0,3 // / M \ _i \
63 0,35 CLAY 2:1 1:2 SILT
0,0 : : . 0,21 N
100 1000 10000 100000 Sphericity: 5.86 Roundness: 3
Particle Diameter {um) Rat|0 195

Figure 8SMPBAS3- — Megali Panagia Sedimentologicallgsis. Left High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR. 0.2% SAMPLE STATISTICS Sample_ Ide.ntity: MPBK3 SAMPLE TYPE:
SAMPLE IDENTITY: MPBK3 ANALYST & DATE: GRIMPYLAKDS, 21122012 | | Analyst: Grimpylakos Trimodal, Poorly Sorted
SAMPLE TYPE: Trimodal, Poorly Sorted TEXTURAL GROUP: Gravel Date: 21/12/2012 SEDIMENT NAME: Medium Gravel
SEDIMENT NAME: Medium Gravel Initial sample weight: TEXTURAL GROUP: Gravel
um b GRAIN SIZE DISTRIBUTION 107,76 g
MODE 1. 96000 -3.243 GRAVEL: 62,5%  COARSE SAND: 4.0%
MODE 2| 3400,0 -1,743 SAND: 17.5%  MEDIUM SAND: 0,9%
R I WD 00k ENESAD 12 Class | | FOLK'S CLASSIFICATION SYSTEM
100 B s ST . =
MEDIAN or Dey:| 50356 2,332 V COARSE GRAVEL: 0,0%  V COARSE SILT: 0,0% Aperture Welght GRAVEL
Dep:| 99609 -0.517 COARSE GRAVEL: 0,0% COARSE SILT: 0,0% Retained
(Dso /Dyo)| 6959 0,156 MEDIUM GRAVEL: 28,7% MEDIUM SILT: 0,0% i 0
(D-,;-D-:}: 85296 2799 FINE GRAVEL: 28,3% FINE SILT: 0,0% (microns) (g or %) _§0' G, gravel; g, gravelly
(Drs/Dag)| 2,951 0490 V FINE GRAVEL: 25 5% V FINE SILT: 0.0% 90000 T 80% (g), slightly gravelly
(Drs-Dask| 55237 1,561 V COARSE SAND: 12,3% CLAY: 0,0% 63000 é— i' sancllj. s, 5and;'d
, mud; m, muddy
~ METHOD OF MOMENTS - FOLK & WARD METHOD 45000 0“
Ant:lrr:ehc Geoummetnc Logar;’thmm Geo;nr:tnc Logar;’thmm Description 31500 ék )
MEAN (%] 54952 42777 -2,097 44396 2,150 Fine Gravel 22400 (‘j’ 30%
SORTING (g):| 3135.2 2,187 1129 2,140 1,098 Poorly Sorted o \
SKEWNESS (sk)| 0,090 4113 1,113 0307 0307  Very Fine Skewed 16000 & gM gms \ S
KURTOSIS (k)| 1571 4817 4817 0,901 0,901 Mesokurtic 11200 5% g\ \
ow/ (@sM | (@mS \@s ;
GRAIN SIZE DISTRIBUTION 8000 30,86 TRACOM/ — sM mSs_\S R
Particle Diameter {f) 5600 1941 MUD 19 1 97 SAND
50 a0 1,0 -1,0 3,0 5,0 7,0 4000 11,07 SAND : MUD RATIO
30,0 , , , , ,
' — 2800 19,92 SAND
S, sand, s, sandy
250 2000 7,47 Q 90% Z, silt; z, SI][Y
' 1400 8,58 S M, mud; m, muddy
1000 4,68 o?‘ C, clay; ¢, clayey
2001 710 2,63 64
g — — 500 1,64 A,
£ 50%,
g w0 355 07 S
o —y | A SV
§ 100 - 180 0,13 5
125 0,08
10%4 ikl
6o ] 90 0,03 /€ | M
63 0,04 CLAY 2:1 1:2 SILT
00 T T T T 0’03
100 1000 10000 100000 Sphericity: 5.56 Roundness: 3,14
Particle Diameter (um) Rat|0 177

Figure 8SMPBK3- — Megali Panagia Sedimentologicallgsis. Center High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0,8%
SAMPLE IDENTITY: MPBD3

SAMPLE STATISTICS

SAMPLE TYPE: Bimodal, Moderately Well Sorted

SEDIMENT NAME: Coarse Gravel

ANALYST & DATE: GRIMPYLAKDS, 24-12-2012

TEXTURAL GROUP: Gravel

Sample Identity: MPBD3
Analyst: Grimpylakos
Date: 24/12/2012

Initial sample weight:

SAMPLE TYPE:

Bimodal, Moderately Well Sorted
SEDIMENT NAME: Coarse Gravel
TEXTURAL GROUP: Gravel

um 4 GRAIN SIZE DISTRIBUTION 1945¢g
MODE 1:| 192000 4,243 GRAVEL: 98.4%  COARSE SAND: 0.4%
MODE 2:| 9600.0 -3.243 SAND: 15%  MEDIUM SAND: 0,2%
MODE 3: MUD: 0,1% FINE SAND: 0,2% Class
Di:| 80156 4417 V FINE SAND: 0,1% ;
MEDIAN or Dep:| 176643 4,143 V COARSE GRAVEL: 0,0%  V COARSE SILT: 0,0% Aperture Welght
Dey:| 213608  -3,003 COARSE GRAVEL: 70,8%  COARSE SILT: 0,0% Retained
(Dso/Dyg)| 2665 0,680 MEDIUM GRAVEL: 19,2% MEDIUM SILT: 0,0% microns or %
(Deo-Dig)| 133453 1414 FINE GRAVEL: 5.7% FINE SILT: 0,0% ( ) @ )
(D72 /Dz)| 1616 0,839 V FINE GRAVEL: 2,7% V FINE SILT: 0,0% 90000
(Dss-Dz)| 75856 0,693 V COARSE SAND: 0,7% CLAY: 0,0% 63000
METHOD OF MOMENTS FOLK & WARD METHOD 45000
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
um um ' um ' 31500
MEAN ()| 16128.6 142850  3.836 160624 3,912 Medium Gravel 22400
SORTING (a)]|  5151.7 1,841 0,880 1,543 0.626  Moderately Well Sorted
SKEWNESS (sk):|  1.375 4120 4120 0,660 0,660 Very Fine Skewed 16000 136,68
KURTOSIS (K):| 3530 30,38 30,38 1,311 1,311 Leptokurtic 11200 10.928
1
GRAIN SIZE DISTRIBUTION 8000 26,21
Particle Diameter (f) 5600 7’987
50 30 1.0 10 30 50 7.0 4000 2,918
7007 — 2800 4,222
2000 0,998
60,0 A
1400 0,794
500 | 1000 0,48
710 0,325
< 400 500 0,366
§ 355 0,238
8 007 250 0,179
° 180 0,169
20,0
125 0,148
100 | 90 0,092
63 0,121
0.0 . . . . 0,108
100 1000 10000 100000

Particle Diameter (pm)

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

_@' G, gravel; g, gravelly
T 80% (g), slightly gravelly
él' S, sand; s, sandy
i M, mud; m, muddy
®)
A
3 30% v
& \
qus% gM gmsS \A
rrace/om/_(@)sM__| (@mS \@S\ 0.01%
UM/ sM__ | ms_\S\
- 9:1
MUD 1:9 SAND : N|1U1D RATIO SAND
SAND
S, sand; s, sandy
Q9 90%, Z, silt; z, silty
= M, mud; m, muddy
(’"T C, clay; c, clayey
&
O cS/mS zS
$ 50%, 4
&
&
Q sC sM sZ
10%4 il
€ | M TR
CLAY 2:1 12 SILT

Sphericity: 5.36 Roundness: 3,14
Ratio: 1.71

Figure 8SMPBD3- — Megali Panagia Sedimentologioalysis. Right High Flow 25/03/2011.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SIEVING ERROR: 0.4%

SAMPLE IDENTITY: MPCA1
SAMPLE TYPE: Trimodal, Very Poorly Sorted

SAMPLE STATISTICS

AMALYST & DATE: GRIMPYLAKODS, 29-12-2012
TEXTURAL GROUP: Muddy Sandy Gravel

SEDIMENT NAME: Very Coarse Silty Sandy Medium Gravel

Sample Identity: MPCAL
Analyst: Grimpylakos
Date: 29/12/2012

Initial sample weight:

SAMPLE TYPE:

Trimodal, Very Poorly Sorted

SEDIMENT NAME: Very Coarse Silty Sandy
Medium Gravel

TEXTURAL GROUP: Muddy Sandy Gravel

um ) GRAIN SIZE DISTRIBUTION 158.04 g
MODE 1| 192000 4,243 GRAVEL: 71.2%  COARSE SAND: 59%
MODE 2:| 3400,0  -1,743 SAND: 253%  MEDIUM SAND: 4,7%
MODE 3| 1700,0 -0.743 MUD: 3,5% FINE SAND: 4,1% Class
Di:| 2225 4247 V FINE SAND: 3.2% :
MEDIAN or Dsy:| 87646 3,132 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,6% Aperture Weight
Deo:| 189885 2,168 COARSE GRAVEL: 20.4% COARSE SILT: 0,6% Retained
(Do /Dyg):| 8534 0,510 MEDIUM GRAVEL: 33,8% MEDIUM SILT: 0.6% ; 0
(Dsy - Dio):| 187660 6415 FINE GRAVEL: 7,9% FINE SILT: 0,6% (microns) (g or %)
(Drs/Dz)| 1016 0,136 V FINE GRAVEL: 9.1% V FINE SILT: 0,6% 90000
(Drs-Dz)| 131938 3.345 V COARSE SAND: 7.5% CLAY: 0,6% 63000
METHOD OF MOMENTS FOLK & WARD METHOD 45000
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pum pm ] pm ] 31500
MEAN ()| 88324 3678.8 1,879 43239 2112 Fine Gravel 22400
SORTING (s):| 7028.9 6,761 2757 5,494 2458 Very Poorly Sorted
SKEWNESS (sk):|  0.190 1,505 1,505 0,651 0,651 Very Fine Skewed 16000 32,07
KURTOSIS (k):| 1,598 4,809 4,809 0.976 0976 Mesokurtic 11200 2019
1
GRAIN SIZE DISTRIBUTION 8000 23,99
Particle Diameter (f) 5600 7'48
5.0 3:0 1:0 —1‘.0 _3.'0 _5.'0 -7.0 4000 5'02
2800 9,82
20,0 - 2000 4.5
— 1400 6,57
] 1000 5,25
1809 710 4,71
=
pot 500 4,61
5
2 ., 355 3,795
g 250 3,534
o
180 3,375
50 4 125 3,004
90 1,927
63 3,113
0.0 . t T T 5,526
100 1000 10000 100000

Particle Diameter (um}

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

G, gravel; g, gravelly

o ’
(g), slight} I
QY 80% S, sgnds. I%, 5:ngdr\:'we d
“0 M, mud; m, muddy
o
A
3 30% v
& \
q‘ys% gM gms \gg\
rrace/on/_@sM_ | @mS \@s\ ; o,
: . 9:1
MUD 1:9 SAND : N|1UID RATIO SAND
SAND
S, sand, s, sandy
I 90% Z, silt; z, silty
> &\ M, mud; m, muddy
‘g‘ f C, clay; ¢, clayey
&
O cS/mS\ zS
$son/f—fF
&
()
&
Q sC sM sZ
10%4 ikl
L€ | M TS
CLAY 2:1 1:2 SILT

Sphericity: 5.40 Roundness: 4.34
Ratio: 1.24

Figure 9SMPCA1- — Skouries Sedimentological analyseft Medium-Low Flow 28/05/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.3% SAMPLE STATISTICS Sample_ |dent|ty MPCK1 SAMPLE TYPE:
SAMPLE IDENTITY: MPCK1 ANALYST & DATE: GRIMPYLAKOS, 22122012 | | Analyst: Grimpylakos Unimodal, Poorly Sorted _
SAMPLE TYPE: Unimodal, Poorly Sorted TEXTURAL GROUP: Gravel Date: 22/12/2012 SEDIMENT NAME: Medium Gravel
SEDIMENT NAME: Medium Gravel Initial sample weight: TEXTURAL GROUP: Gravel
um 8 GRAIN SIZE DISTRIBUTION 118.55¢g
MODE 1:| 136000 -3.743 GRAVEL: 82.7%  COARSE SAND: 3,9%
MODE 2: SAND: 15.7%  MEDIUM SAND: 2,5%
MODE 3: MUD: 1,6% FINE SAND: 2,0% Class '
Dic| 7474 -3.908 V FINE SAND: 1,7% Apert Weight FOLK'S CLASSIFICATION SYSTE_M
MEDIAN or Dsy:| 116273  -3.539 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,3% perture €9 GRAVEL
Deo:| 150104 0420 COARSE GRAVEL: 0,0% COARSE SILT: 0,3% Retained
(Dso/ Dy):| 20,08 0,108 MEDIUM GRAVEL: 64,2% MEDIUM SILT: 0,3% ' 0
(D-,; D ;}; 142630 4,328 FINE GRAVEL: 9,6% FINE SILT: 0,3% (microns) (g or %) _§0’ G, gravel; g, gravelly
(D7s/Dag)| 3.614 0508 V FINE GRAVEL: 8,8% V FINE SILT: 0,3% 90000 T 80% (g), slightly gravelly
(Drs-Dzs)| 98652 1,853 V COARSE SAND: 5.6% CLAY: 0,3% 63000 @' i' Sanc('ji s, 5&"d;d
, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 Q“
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 £
um um 8 um 8 S s
MEAN (X}| 9368.6 5652,6 -2,499 66258  -2.728 Fine Gravel 22400 (‘}’ 30%
SORTING (o):| 52615 4,358 2124 3,224 1,689 Paorly Sorted o \
SKEWNESS (sk):| -0,668 2,290 2,290 0,830 0,830 Very Fine Skewed 16000 & gM gms \gS
KURTOSIS (£):|  1.729 8,680 8,680 1,348 1,348 Leptokurtic 11200 66,01 5%
8000 9,81 TRACE,/’/?_“'/ (@sM_| @mS \@s\ 4 5
GRAIN SIZE DISTRIBUTION 5600 6.04 /M/__sM__ | mS_\S\
Particle Diameter (f) ! MUD 19 1:1 9.1 SAND
5.0 30 10 10 30 50 70 4000 55 SAND : MUD RATIO
' ' ' B 2800 7,74 SAND
S, sand, s, sandy
5007 2000 2,64 I 90% Z, silt; z, silty
1400 3,75 S M, mud; m, muddy
oo | 1000 2,89 ‘3‘ C, clay; ¢, clayey
' 710 2,31 &
g 500 2,24 A
_ 50%,
5 0 355 1,66 (3?
S
250 1.29 ég sC | sM sZ
T 200 1 180 1,24
125 1,13 10%L
100 90 0,82 / C | M TR
63 1,21 CLAY 2:1 12 SILT
00 1,88
100 1000 10000 100000 Sphericity: 5.56 Roundness: 2.84
Particle Diameter (um} Rat|0 196

Figure 9SMPCK1- — Skouries Sedimentological analySenter Medium-Low Flow 28/05/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0,3%

SAMPLE IDENTITY: MPCD1

SAMPLE STATISTICS
AMALYST & DATE: GRIMPYLAKDS, 25-12-2012

SAMPLE TYPE: Trimodal, Very Poorly Sorted TEXTURAL GROUP: Muddy Sandy Gravel
SEDIMENT NAME: Coarse Silty Sandy Medium Gravel

Sample Identity: MPCD1

Analyst: Grimpylakos
Date: 29/12/2012
Initial sample weight:

SAMPLE TYPE:

Trimodal, Very Poorly Sorted

SEDIMENT NAME: Coarse Silty Sandy Medium
Gravel

pm b GRAIN SIZE DISTRIBUTION 101.95¢ TEXTURAL GROUP: Muddy Sandy Gravel
MODE 1| 9600,0 -3.243 GRAVEL: 62.1%  COARSE SAND: 5,0%
MODE 2:| 3400,0 -1743 SAND: 334%  MEDIUM SAND: 51%
e wous | mewe iy CTass | | FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dsy:| 37240 1,897 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,8% Aperture Weight GRAVEL
Deg:| 11907.0 2,838 COARSE GRAVEL: 0,0% COARSE SILT: 0,8% Retained
(Dso/Dyg):| 8611 0,794 MEDIUM GRAVEL: 32,2% MEDIUM SILT: 0,8% ; 0
(D-,;-D-:}: 17671 6411 FINE GRAVEL: 15.7% FINE SILT: 0,8% (microns) (g or %) _§0’ G, gravel; g, gravelly
D75/ Dzs):| 10,86 0,084 V FINE GRAVEL: 14,2% V FINE SILT: 0.8% 90000 T 80% (g), slightly gravelly
(Drs-Das)| 81968 3441 V COARSE SAND: 10,7% CLAY: 0,8% 63000 (3: i' san% s, 5and;d
, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 0“-
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 'y
um um b um b 31500 E, .
MEAN ()| 51797 20814 1,058 23429 1228 Very Fine Gravel 22400 & 30%
SORTING (s):| 46070 6,550 271 5,332 2415 Very Poorly Sorted Q(_J \
SKEWNESS (sk):| 0528 1,346 1,346 0,455 0,455 Very Fine Skewed 16000 éf’ gM gms |
KURTOSIS (K):| 1,912 4354 4354 0.917 0917 Mesokurtic 11200 12276 5% \g
o/ (@sM | (@mS \@s\
GRAIN SIZE DISTRIBUTION 8000 20,519 L ¥ f/ M mSs_\S ?'OW’
Cl— - - - - —esedt—
Particle Diameter () 5600 7,939 MUD 19 1:1 91 SAND
5.0 30 10 10 3.0 50 7.0 4000 7,978 SAND : MUD RATIO
2800 10,645 SAND
_ ] S, sand: s, sandy
200 2000 3,746 Q9 90% Z, silt; z, silty
1400 5,81 S M, mud; m, muddy
1000 5,055 o?‘ C, clay; ¢, clayey
15,0 1 710 4,262 é‘
g 500 3,884
x - £ 50%
s o 355 2,805 ("j"
g " 250 2,335 ‘{:y c BN -
5 180 2,545 $
125 2,494 y.
501 10%, —
90 1,795 /4 C | M TR
63 2,97 CLAY 2:1 12 SILT
0,0 ' , : : 4,634
100 1000 10000 100000

Particle Diameter (um}

Sphericity: 4.58 Roundness: 3.64
Ratio: 1.26

Figure 9SMPCD1- — Skouries Sedimentological anglyRight Medium-Low Flow 28/05/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR. 0.0% SAMPLE STATISTICS Sample _Iden.tity: MPCAKD1 SAMPLE TYPE:
SAMPLE IDENTITY: MPCDKA1 ANALYST & DATE: GRIMPYLAKOS, 25-12-2012 Analyst: Grimpylakos Bimodal, Poorly Sorted _
SAMPLE TYPE: Bimodal, Poorly Sorted TEXTURAL GROUP: Sandy Gravel D_ate: 25/12/2012_ SEDIMENT NAME: Sandy Very Fine Gravel
SEDIMENT NAME: Sandy Very Fine Gravel Initial sample weight: TEXTURAL GROUP: Sandy Gravel
um 4 GRAIN SIZE DISTRIBUTION 112.39¢
MODE 1:| 3400.0 -1.743 GRAVEL: 68.7%  COARSE SAND: 7.0%
MODE 2:| 17000  -0,743 SAND: 31.2%  MEDIUM SAND: 0.4%
MODE 3: MUD: 0,1% FINE SAND: 0,1% '
on| 1008 2ot V FINE SAND: 0 1% Class FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dsy:| 30600 1,614 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,0% Aperture Weight GRAVEL
Dey:| 76377 0125 COARSE GRAVEL: 0,0% COARSE SILT: 0,0% Retained
(Dso/ Dyo):| 6910 0,043 MEDIUM GRAVEL: 8,1% MEDIUM SILT: 0,0% .
(D-j.n Z)_ 64469 2789 FINE GRAVEL: 22.7% FINE SILT: 0.0% (microns) (g or %) _§G’ G, gravel; g, gravelly
(D7s/Dg):| 2766 0,348 V FINE GRAVEL: 38,0% V FINE SILT: 0,0% 90000 T 80% (g), slightly gravelly
(D7s-Das):| 30366 1468 V COARSE SAND: 23.5% CLAY: 0,0% =3 S, sand; s, sandy
63000 O M, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 0‘«
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm pum [] pnm [] 31500 $~ 2
MEAN (T)| 36763 28558 1514 29771 1674 Very Fine Gravel 22400 < 30%
SORTING (o):| 24702 2,093 1,065 2,096 1,068 Poorly Sorted Q(_J \
SKEWNESS (sk):|  1.045 -0,851 0,851 -0.070 0,070 Symmetrical 16000 éu gM gmsS S
KURTOSIS (X):| 3,285 7.087 7,087 0,960 0,960 Mesokurtic 11200 - \9
(g)sM (gimS \@s
GRAIN SIZE DISTRIBUTION 8000 9,073 TRACE, Ni'“}/ 2M 9 - \€ S\(\).O}%
Particle Diameter (f) 5600 121995 Muﬁ ]Jg T 11 R SAND
5.0 3:0 1:0 —1‘.0 _3.'0 _5.'0 -7.0 4000 12'479 SAND : MUD RATIO
25,01 — 2800 28,84 SAND
S, sand, s, sandy
2000 13'883 Q 90% Z, silt; z, silty
200 4 1400 16,672 S M, mud; m, muddy
1000 9,751 o?‘ C, clay; ¢, clayey
_ 710 6,018 c‘)‘
= 150
z _ 500 1,893
£ $sox
2 — 355 0,312 (‘j’
2 100+ ] 250 0,108 &
Q
° 180 0,077 Ny
125 0,061 y.
0 1 10%, ——
> 90 0,075 77 ¢ | M 1
63 0,061 CLAY 2:1 1:2 SILT
0,0 T f T T 0,119
100 1000 10000 100000 R .
partcle Diameter (um) Sphericity: 4.7 Roundness: 3
Ratio: 1.57

Figure 9SMPCAKD1- — Skouries Sedimentological asislyleft Center Right River bed sediment MediumvLiElow 28/05/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0,8%
SAMPLE IDENTITY: MPCA2

SAMPLE TYPE: Polymodal, Very Poorly Sorted

SAMPLE STATISTICS

AMALYST & DATE: GRIMPYLAKOS, 27-12-2012
TEXTURAL GROUP: Muddy Sandy Gravel

SEDIMENT NAME: Medium Silty Sandy Medium Gravel

Sample Identity: MPCA2

Analyst: Grimpylakos
Date: 27/12/2012
Initial sample weight:

SAMPLE TYPE:

Polymodal, Very Poorly Sorted

SEDIMENT NAME: Medium Silty Sandy Medium
Gravel

TEXTURAL GROUP: Muddy Sandy Gravel

um [) GRAIN SIZE DISTRIBUTION 106.39 g
MODE 1:| 13600,0 -3,743 GRAVEL: 39.8%  COARSE SAND: 13,9%
MODE 2:| 1200,0 0,243 SAND: 52.9%  MEDIUM SAND: 10,6%
MODE 3:| 6050 0,747 MUD: 7,2% FINE SAND: 8,3%
Di:| 8152  -3.705 V FINE SAND- 6,3% C"'?‘SS
MEDIAN or Dsg:| 11929 -0,254 V COARSE GRAVEL: 0.0%  V COARSE SILT: 12% Aperture Weight
Dsy| 130417 3617 COARSE GRAVEL: 0,0% COARSE SILT: 1.2% Retained
[Dso/ Dyg)| 1600 -0.976 MEDIUM GRAVEL: 24.0% MEDIUM SILT: 1,2% ; o
[Dso - Dig):| 129602  7.322 FINE GRAVEL: 6.5% FINE SILT: 1.2% (microns) | (g or %)
(Drs/ Das)| 2202  -0.,601 V FINE GRAVEL: 9,3% V FINE SILT: 1,2% 90000
(Drz-Dzs)| 6587.9 4,461 V COARSE SAND: 13.9% CLAY: 12%
63000
METHOD OF MOMENTS FOLK & WARD METHOD 45000
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
m pum [] pnm [] 31500
MEAN (Z}| 40034 1053.7 0,075 13010 -0.380 Very Coarse Sand 22400
SORTING (s)| 50577 7.902 2982 7.559 2918 Very Poorly Sorted
SKEWNESS (sk):|  1.088 -0,698 0,698 -0,073 0,073 Symmetrical 16000
KURTOSIS (k):| 2,502 2993 2993 0,834 0,834 Platykurtic 11200 18.42
1)
GRAIN SIZE DISTRIBUTION 8000 6,939
Particle Diameter (f) 5600 2!5
50 3:0 1:0 —1‘.0 _3.'0 _5.'0 -7,0 4000 4’37
12,0 - _ 2800 5,527
oo ] 2000 4,304
1400 7,165
14,0
1000 7,489
_ 120 710 7,211
=
= 100 4 500 7,498
£
g 355 5,893
8.0 4
g 250 5,254
3]
6.0 4 180 4,854
125 3,914
4.0 4 ]
90 2,559
2,01
63 4,05
00 . . . . 7,631
100 1000 10000 100000

Particle Diameter (um}

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

_§C’ G, gravel; g, gravelly
(g), slightly gravelly
X 80% 9
(3: S, sand; s, sandy

M, mud; m, muddy

A
S 30%
& X
& gM gms \;\
5%

@mS \@s\ ¢ o1
mS_ \S\

97 SAND

SAND : N|1UID RATIO
SAND

S, sand, s, sandy

I 90% Z, silt; z, silty
S M, mud; m, muddy
‘g‘ C, clay; ¢, clayey
&
£ 50%
&
()
&
Q sC sM sZ
10%4 il
/€ | M

CLAY 201 1:2 SILT

Sphericity: 3.96 Roundness: 2.82
Ratio: 1.40

Figure 9SMPCAZ2- — Skouries Sedimentological analyseft Low Flow 21/09/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.5% SAMPLE STATISTICS Sample |dent|ty MPCK?2 SAMPLE TYPE:
SAMPLE IDENTITY: MPCK2 ANALYST & DATE: GRIMPYLAKOS, 22-12-2012 Analyst: Grimpylakos Trimodal, Poorly Sorted _
SAMPLE TYPE: Trimodal, Poorly Sorted TEXTURAL GROUP: Sandy Gravel Date: 22/12/2012 SEDIMENT NAME: Sandy Very Fine Gravel
SEDIMENT NAME: Sandy Very Fine Gravel Initial sample weight: TEXTURAL GROUP: Sandy Gravel
um 8 GRAIN SIZE DISTRIBUTION 107.51 ¢
WMODE 1:| 96000  -3.243 GRAVEL: 59.0%  COARSE SAND: 11.5%
MODE 2:| 34000 -1.743 SAND: 39,1%  MEDIUM SAND: 55%
woes| oo 27t o s Class | | FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dso:| 29706 1,571 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,3% Aperture Weight GRAVEL
Dey:| 94368 1409 COARSE GRAVEL: 0,0% COARSE SILT: 0,3% Retained
(Dso/Do)| 2607 0438 MEDIUM GRAVEL: 19,6% MEDIUM SILT: 0,3% ; 0
(D-,;-D-:}: 90604 4,648 FINE GRAVEL: 17,8% FINE SILT: 0,3% (microns) (g or %) _§C’ G, gravel; g, gravelly
(D75 { Dzs):| 6,394 0,019 V FINE GRAVEL: 21,6% V FINE SILT: 0,3% 90000 T 80% (g), slightly gravelly
(D7s-Dps)| 5589.2 2,677 V COARSE SAND: 16,7% CLAY: 0,3% 63000 é— S, sanc(lj. s, Sand;d
M, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 0“-
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 'y
pm um [) um []
MEAN (%} 39743 21403 1,098 28056 1,325 Very Fine Gravel 22400 (‘-:330% v
SORTING ()|  3366.5 4108 2,038 3,623 1857 Poorly Sorted P \
SKEWNESS (sk):| 0,622 1466 1,466 0,301 0,301 Very Fine Skewed 16000 éf’ gM gms |
KURTOSIS (k):|  1.934 5,992 5,992 0,923 0,923 Mesokurtic 11200 \g
o/ @sM__| (@mS_\@s\
GRAIN SIZE DISTRIBUTION 8000 21,01 TRACEALS M S \S 0.01%
L SN . B 1 T W T
Particle Diameter (1) 5600 10,84 MU[S 1.9 101 9:1 SAND
5.0 30 10 10 3.0 50 7.0 4000 8,25 SAND : MUD RATIO
2800 16,04 SAND
200 1 ] S, sand; s, sandy
2000 7,01 90% Z, silt; z, silty
1400 10,04 § M, mud; m, muddy
ol 1000 7.86 o?‘ C, clay; ¢, clayey
' o 710 6,65 é
g 500 5,68 é\ 50%
§ 100 355 3,48 (‘j"
I s | ool | F /o N
S u 180 1,83 s
50 125 1,5 ]0%/ Tk
90 0,96 /€ | & TR
63 1,46 CLAY 2:1 1:2 SILT
0,0 ' | : : 1,98
100 Jooo - 10000 100000 Sphericity: 5.02 Roundness: 3.2
artcle Lhameter .
H Ratio: 1.57

Figure 9SMPCK2- — Skouries Sedimentological analySenter Low Flow 21/09/2010
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.7%
SAMPLE IDENTITY: MPCD2
SAMPLE TYPE: Polymodal, Very Poorly Sorted

SAMPLE STATISTICS
ANALYST & DATE: GRIMPYLAKOS, 27-12-2012

SEDIMENT NAME: Very Coarse Silty Sandy Very Fine Gravel

TEXTURAL GROUP: Muddy Sandy Gravel

Sample Identity: MPCD2

Analyst: Grimpylakos
Date: 27/12/2012
Initial sample weight:

SAMPLE TYPE:

Polymodal, Very Poorly Sorted
SEDIMENT NAME: Very Coarse Silty Sandy Very
Fine Gravel

TEXTURAL GROUP: Muddy Sandy Gravel

um [ GRAIN SIZE DISTRIBUTION 112.93 g
MODE 1:| 17000 -0.743 GRAVEL: 31.7%  COARSE SAND: 10.5%
MODE 2:| 34000 -1.743 SAND: 55.0%  MEDIUM SAND: 7.0%
MODE 3:| 96000  -3.243 MUD: 13.3% FINE SAND: 10,1% Class
Di| 3163 2742 V FINE SAND: 9.9% ’
MEDIAN or Dsg:| 948,89 0,076 V COARSE GRAVEL: 0,0%  V COARSE SILT: 2.2% Aperture Weight
OiDoy| 2115 4817 VEDUN GRAVEL 68%  MEDMSIT 2% Retained
an / Uo): E -1, - bbYe DL . 0,
(Dso-Dio)y| 6657.0  7.724 FINE GRAVEL: 11.9% FINE SILT- 2.2% (microns) | (g or %)
(Dr=/Dz)| 2195 1,734 V FINE GRAVEL: 13,3% V FINE SILT- 2.2% 90000
(Drs-Dzz)| 29536  4.456 V COARSE SAND: 17.4% CLAY: 2.2%
63000
METHOD OF MOMENTS FOLK & WARD METHOD 45000
Arithmetic  Geometric Logarithmic | Geometric Logarithmic Description
um [] um [] 31500
MEAN (%)| 2142.2 545 4 0.875 6885 0.536 Coarse Sand 22400
SORTING ():| 27493 8,656 3114 7.772 2,958 Very Poorly Sorted
SKEWNESS (sk):|  1.525 -0,695 0,695 -0,283 0,283 Fine Skewed 16000
KURTOSIS (K)|  4.300 2488 2,488 0.884 0,884 Platykurtic 11200
GRAIN SIZE DISTRIBUTION 8000 7,392
Particle Diameter (f) 5600 7,62
5.0 30 1,0 -1,0 -3,0 -5.0 =70 4000 5 693
. . : . . 3
12,0 4 2800 10,198
] 2000 4,668
100 A — 1400 11,575
1000 7,998
= 8049 [ - 710 6,141
% ] 500 5,672
£ 604 — ] — 355 3,8
0
§ — 250 4,054
401 1 180 5,249
125 6,075
209 90 3,823
63 7,3
0,0 T T T
100 1000 10000 100000 14,912

Particle Diameter (um)

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

‘§C’ G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“0 M, mud; m, muddy
®)
A
‘-330% TR
& \
qfus% gM gms \;\
rracefou/_@sM_| @mS \@s\ g o
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand, s, sandy
I 90% Z, silt; z, silty
> M, mud; m, muddy
"?‘ f *\C, clay; c, clayey
&
O cS/mS\ zS
Soon/f—f
&
()
&
Q sC sM sZ
10%4 ikl
A M TR
CLAY 2:1 1:2 SILT

Sphericity: 4.24 Roundness: 2.62
Ratio: 1.62

Figure 9SMPCD2- — Skouries Sedimentological anglyRight Low Flow 21/09/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.



SIEVING ERROR: 0,3%
SAMPLE IDENTITY: MPCA3

SAMPLE TYPE: Trimodal, Very Poorly Sorted

SAMPLE STATISTICS

AMALYST & DATE: GRIMPYLAKOS, 24-12-2012

SEDIMENT MAME: Sandy Medium Gravel

TEXTURAL GROUP: Sandy Gravel

Sample Identity: MPCA3

Analyst: Grimpylakos
Date: 24/12/2012
Initial sample weight:
140.77 g

SAMPLE TYPE:

Trimodal, Very Poorly Sorted

SEDIMENT NAME: Sandy Medium Gravel
TEXTURAL GROUP: Sandy Gravel

pm [] GRAIN SIZE DISTRIBUTION
MODE 1:[ 605.0 0,747 GRAVEL: 34.1%  COARSE SAND: 28.0%
MODE 2:[ 9600,0 -3,243 SAND: 65,1% MEDIUM SAND: 17,3%
MODE 3:[ 34000 -1,743 MUD: 0,8% FINE SAND: 4,7%
Dyp:| 2930 -3.385 V FINE SAMD: 1,8%
MEDIAN or Dgz| 9270 0,109 V COARSE GRAVEL: 0.0% V COARSE SILT: 0,1%
Depr| 104487 1,771 COARSE GRAVEL: 0,0% COARSE SILT: 0.1%
(Dsg / Dyg):| 35,66 -0.523 MEDIUM GRAVEL: 20.2% MEDIUM SILT: 0.1%
(Dsg - Dyg):| 101857 5156 FINE GRAVEL: 7,0% FINE SILT: 0.1%
(Dre / Dze):| 9,967 -0.426 WV FINE GRAVEL: 6,9% V FINE SILT: 0,1%
(D75 - Dze):| 45135 3,317 WV COARSE SAND: 13.2% CLAY: 0,1%
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
um um [) um [)
MEAN (X} 33199 13254 -0.406 1473.0 -0.559 Very Coarse Sand
SORTING (g):| 42443 4.160 2057 4.128 2.046 Very Poorly Sorted
SKEWNESS (sk): 1,316 -0.049 0.049 0,345 -0.345 Very Coarse Skewed
KURTOSIS (K): 3.270 2,996 2,996 0,744 0,744 Platykurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (f)
50 3.0 10 -1,0 -3,0 -5,0 -7,0
16,0 1
14,0 4
12,0 | M
= 10,0 |
E
=
L 804 ]
=
w
g
o 6.0
40 4
2,0 4
0.0 T T T
100 1000 10000 100000

Particle Diameter (um)

Class
Aperture Weight
Retained
(microns) (g or %)
90000
63000
45000
31500
22400
16000
11200 10,3
8000 18,09
5600 5,17
4000 4,66
2800 6,672
2000 2,982
1400 7,18
1000 11,3
710 17,231
500 22,085
355 16,139
250 8,203
180 4,21
125 2,395
90 1,2
63 1,363
1,152

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

_§C’ G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“(3 M, mud; m, muddy
O
A
G 30%
O
&
Q
5%
rrace/on/_@sM_ | @mS \@s\ ; o,
/M/__ sM _mS_\S\
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand, s, sandy
I 90% Z, silt; z, silty
S M, mud; m, muddy
‘g‘ C, clay; ¢, clayey
S
£ s0%
&
()
&
Q sC sM sZ
10%,/
y 1 M
CLAY 2:1 12 SILT

Sphericity: 4.48 Roundness: 2.92
Ratio: 1.53

Figure 9SMPCAS3- — Skouries Sedimentological analyiseft High Flow 25/03/2011.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SIEVING ERROR: 0,1%
SAMPLE IDENTITY: MPCK3

SAMPLE STATISTICS
ANALYST & DATE

- GRIMPYLAKOS, 22-12-2012

Sample Identity: MPCK3
Analyst: Grimpylakos
Date: 22/12/2012

Initial sample weight:
107.35¢g

SAMPLE TYPE:

Trimodal, Poorly Sorted

SEDIMENT NAME: Sandy Medium Gravel
TEXTURAL GROUP: Sandy Gravel

SAMPLE TYPE: Trimodal, Poorly Sorted TEXTURAL GROUP: Sandy Gravel
SEDIMENT NAME: Sandy Medium Gravel
pm [] GRAIN SIZE DISTRIBUTION
MODE 1:{ 96000 -3.243 GRAVEL: 44,2%  COARSE SAND: 24.3%
MODE 2:[ 855.0 0,247 SAND: 55.6% MEDIUM SAND: 7,2%
MODE 3:[ 34000 -1.743 MUD: 0.2% FINE SAND: 1,5%
Dyp:| 5028 -3.377 V FINE SAMD: 0,9%
MEDIAN or Dsg:| 16255 -0.701 V COARSE GRAVEL: 0.0% V COARSE SILT: 0.0%
Ds:| 103867 0,992 COARSE GRAVEL: 0,0% COARSE SILT: 0.0%
(Dsg / Dyg):| 20,66 -0.294 MEDIUM GRAVEL: 22,0% MEDIUM SILT: 0.0%
(Dsg - Dyg):| 98839 4,368 FINE GRAVEL: 11,0% FINE SILT: 0.0%
(D75 / Dzg):| 8,633 -0.129 WV FINE GRAVEL: 11,2% WV FINE SILT: 0.0%
(Dre - Dzg):| 5966.1 3110 V COARSE SAMD: 21,6% CLAY: 0,0%
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
um um [) um [)
MEAN (X)| 38894 20004 -1.000 20742 -1.053 Very Fine Gravel
SORTING (g):| 41081 3.405 1,767 3,358 1,748 Poorly Sorted
SKEWNESS (sk): 1,077 -0.186 0,186 0.208 -0.208 Coarse Skewed
KURTOSIS (K): 2.807 2.855 2.855 0.668 0,668 Very Platykurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (f)
50 3.0 10 -1,0 -3,0 -5,0 -7,0
16,0 1
14,0 4
12,0 | .
= 10,0 |
= -
=]
@ 8[) 4
=
w
g
o 6.0
40 4
2,0 4
0.0 T T T
100 1000 10000 100000

Particle Diameter (um}

Class
Aperture Weight
Retained
(microns) (g or %)
90000
63000
45000
31500
22400
16000
11200 7,02
8000 16,54
5600 6,82
4000 5,01
2800 7,78
2000 4,28
1400 10,63
1000 12,59
710 13,59
500 12,47
355 5,54
250 2,2
180 0,96
125 0,64
90 0,46
63 0,47
0,26

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

_§C’ G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“0 M, mud; m, muddy
o
A
3 30% Y
& \
q‘ys% gM gms \gg\
rrace/on/_@sM_ | @mS \@s\ ; o,
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand, s, sandy
I 90% Z, silt; z, silty
S M, mud; m, muddy
‘g‘ C, clay; ¢, clayey
S
£ s0%
&
()
&
Q sC sM sZ
10%4 ikl
) VR N
CLAY 2:1 12 SILT

Sphericity: 5.54 Roundness: 3
Ratio: 1.85

Figure 9SMPCK3- — Skouries Sedimentological analySenter High Flow 25/03/2011.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.

528




SIEVING ERROR: 0,8%
SAMPLE IDENTITY: MPCD3

SAMPLE TYPE: Unimodal, Poorly Sorted

SAMPLE STATISTICS

AMALYST & DATE: GRIMPYLAKOS, 23-12-2012
TEXTURAL GROUP: Slightly Gravelly Sand

SEDIMENT MAME: Slightly Very Fine Gravelly Medium Sand

Sample Identity: MPCD3
Analyst: Grimpylakos
Date: 23/12/2012

Initial sample weight:
101.35¢g

SAMPLE TYPE:

Unimodal, Poorly Sorted

SEDIMENT NAME: Slightly Very Fine Gravelly
Medium Sand

TEXTURAL GROUP: Slightly Gravelly Sand

pm [] GRAIN SIZE DISTRIBUTION
MODE 1:| 4275 1,247 GRAVEL: 2,9% COARSE SAND: 27 4%
MODE 2: SAND: 94.2% MEDIUM SAND: 41,5%
MODE 3: MUD: 2,9% FINE SAND: 14,0%
Dyp:| 1396 0,093 V FINE SAMD: 5,6%
MEDIAN or Dgg:|  412,2 1,278 V COARSE GRAVEL: 0.0% V COARSE SILT: 0.5%
Deg:| 9376 2,841 COARSE GRAVEL: 0,0% COARSE SILT: 0.5%
(Dgg / Dyg):| 6.718 30,55 MEDIUM GRAVEL: 0,0% MEDIUM SILT: 0.5%
(Dao - Dyg):| 798.0 2,748 FINE GRAVEL: 0,7% FINE SILT: 0.6%
(D75 / Dzg):| 2,303 2,67 WV FINE GRAVEL: 2,1% WV FINE SILT: 0.5%
(Dre - Dze):| 3435 1,204 V COARSE SAMD: 5.7% CLAY: 0.5%
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm um [) pm [)
MEAM (X) 562.9 inz 1,430 3871 1,369 Medium Sand
SORTING (g): 6881 2.682 1,423 2,132 1,092 Poorly Sorted
SKEWNESS (sk): 5419 -1.419 1,419 -0.143 0,143 Fine Skewed
KURTOSIS (K): 41,82 8.265 8.265 1.413 1.413 Leptokurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (f)
50 a0 10 -10 30 5.0 7.0
25,0 4 —
20,0 —
= —
ot 15,0
=
@
=
w
£ 10,0
g "
50 4
DD T T T T
100 1000 10000 100000

Particle Diameter (um}

Class
Aperture Weight
Retained
(microns) (g or %)
90000
63000
45000
31500
22400
16000
11200
8000
5600 0,51
4000 0,241
2800 1,196
2000 0,965
1400 2,202
1000 3,52
710 7,567
500 20,007
355 24,99
250 16,757
180 9,068
125 5,019
90 2,472
63 3,134
2,936

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

_§C’ G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“0 M, mud; m, muddy
o
A
3 30% Y
& \
q‘ys% gM gms \gg\
rrace/on/_@sM | @mS \@#\ ; o,
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand, s, sandy
I 90% Z, silt; z, silty
S M, mud; m, muddy
‘g‘ C, clay; ¢, clayey
S
£ s0%
&
()
&
Q sC sM sZ
10%4 ikl
L€ | M TS
CLAY 2:1 12 SILT

Sphericity: 4.68 Roundness: 3.9
Ratio: 1.20

Figure 9SMPCD3- — Skouries Sedimentological anglyRight High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR. 0.1% SAMPLE STATISTICS Sample_ Ide.ntity: MPAK3 | SAMPLE TYPE:
SAMPLE IDENTITY- MPAK3 ANALYST & DATE: GRIMPYLAKOS, 20-122012 | | Analyst: Grimpylakos Trimodal, Poorly Sorted _
SAMPLE TYPE: Trimodal, Poorly Sorted TEXTURAL GROUP: Sandy Gravel DE_‘Fei 20/12/2012_ SEDIMENT NAME: Sandy Very Fine Gravel
SEDIMENT NAME: Sandy Very Fine Gravel Initial sample weight: TEXTURAL GROUP: Sandy Gravel
pm ¢ GRAIN SIZE DISTRIBUTION 124359
MODE 1-| 17000 -0.743 GRAVEL: 50.9%  COARSE SAND: 15.8%
MODE 2:| 34000 -1.743 SAND: 49.1%  MEDIUM SAND: 3.8%
MODE 3| 96000 -3.243 MUD: 0,0% FINE SAND: 0.5% '
Di| 6766  -3.192 V FINE SAND: 0.2% Apert Vsl:lasﬁt FOLK'S CLASSIFICATION SYSTEM
MEDIAN or Dey:| 20712  -1,080 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,0% perture ey GRAVEL
Dey:| 91357 0564 COARSE GRAVEL: 0,0% COARSE SILT: 0.0% Retained
(Dso/Dyo)| 1380 0177 MEDIUM GRAVEL: 14.3%  MEDIUM SILT: 0,0% i 0
(D-,z D z} 84591 3,756 FINE GRAVEL: 12,6% FINE SILT: 0,0% (microns) (g or %) _@, G, gravel; g, gravelly
(Drs/Dzs)| 3870 0,079 V FINE GRAVEL: 24.0% V FINE SILT: 0,0% 90000 T 80% (g), slightly gravelly
(Drs-Dps)| 32255  1.953 V COARSE SAND: 28,8% CLAY: 0,0% 63000 & i' 5:::’%.‘ sn.ﬂ.si:l?;dv
METHOD OF MOMENTS FOLK & WARD METHOD 45000 Q“
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 iy
pm pm [] pm [] < S
MEAN (X}| 34974 22390 1,163 23230 1216 Very Fine Gravel 22400 (‘}’ 30% \
SORTING (o):| 33364 2606 1,382 2,686 1426 Paorly Sorted @
SKEWNESS (Sk):| 1,459 -0,095 0,095 0,121 0421 Coarse Skewed 16000 q‘f/ gM gms \A
KURTOSIS (&) 4,267 2,890 2,890 0919 0919 Mesokurtic 11200 4,18 5%
8000 13,622 rrace/on/_@sM_ | @mS \@s\ ; o,
GRAIN SIZE DISTRIBUTION =600 5086 /M/__sM__ | mS_\S\
Particle Diameter (f) : MUD 19 B 91 SAND
5.0 30 10 10 30 50 70 4000 9,562 SAND : MUD RATIO
e 2800 19,002 SAND
— S, sand; s, sandy
407 | 2000 10,81 I 90% Z, silt; z, silty
1400 19,038 S M, mud; m, muddy
12,0 4 1000 16,699 ‘X‘ C, clay; ¢, clayey
] 710 11,772 &
= 500 7,856 N
< | - : £ s0%
S 80 . 355 3,185 (‘j.'
?3 250 1,52 Q‘f"’k C sM sZ
§ %01 180 0,324 s
o] — 125 0,354 ! 0%[/ Al ‘I
90 0,149 / € | M TS
2,0 4 63 0,069 CLAY 2:1 12 SILT
0.0 0,049
100 1000 10000 100000 Sphericity: 4.62 Roundness: 2.34
Particle Diameter (um) Ratlo 197

Figure 13SMPAK3- — Megali Panagia MPA Sedimentatabanalysis. Center High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR. 0.0% SAMPLE STATISTICS Sample_ Ide.ntity: MPAD3 | SAMPLE TYPE:
SAMPLE IDENTITY- MPAD3 ANALYST & DATE: GRIMPYLAKOS, 24-122012 | | Analyst: Grimpylakos Trimodal, Poorly Sorted _
SAMPLE TYPE: Trimodal, Poorly Sorted TEXTURAL GROUP: Sandy Gravel Date: 24/12/2012_ SEDIMENT NAME: Sandy Very Fine Gravel
SEDIMENT NAME: Sandy Very Fine Gravel Initial sample weight: TEXTURAL GROUP: Sandy Gravel
um b GRAIN SIZE DISTRIBUTION 114.58 g
MODE 1] 34000 1,743 GRAVEL: 64.0%  COARSE SAND: 7.8%
MODE 2| 17000 0,743 SAND: 35.7%  MEDIUM SAND: 2,5%
MODE 3| 96000 -3,243 MUD: 0,3% FINE SAND: 1,7% '
Di| 8217 3102 V FINE SAND: 0,6% Apert Vfl:lasﬁt FOLK'S CLASSIFICATION SYSTE_M
MEDIAN or Dey:| 29760  -1573 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,0% perture ey GRAVEL
Ds| 85854 0283 COARSE GRAVEL: 0,0% COARSE SILT: 0,0% Retained
(Dso/Dyo)| 1045  -0,091 MEDIUM GRAVEL: 12.7%  MEDIUM SILT: 0,0% i 9
(D-,z—D z} 77637 3,385 FINE GRAVEL: 19,3% FINE SILT: 0,0% (microns) (g or %) _@, G, gravel; g, gravelly
(Drs/Das)| 3273 0264 V FINE GRAVEL: 32.1% V FINE SILT: 0,0% 90000 T 80% (g), slightly gravelly
(Drs-Da)| 34750 1711 V COARSE SAND: 23,2% CLAY: 0,0% 63000 & S, s:::,%.‘ S}{qs‘ﬂfé'dy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 Q“
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 iy
pm pm [] pm [] < S
MEAN (X}| 37285 2538 4 1,372 28673  -1,520 Very Fine Gravel 22400 (‘}’ 30% \
SORTING ()| 28224 2,620 1,389 2,479 1310 Poorly Sorted Q&
SKEWNESS (Sk):| 0,948 1,250 1,250 0,132 0.132 Fine Skewed 16000 q‘f’ gM gms \gg\
KURTOSIS (k)| 2,808 6,774 6.774 1,033 1,033 Mesokurtic 11200
5%
8000 12298 | | eacefay/ @M | @mS \@s\ o
GRAIN SIZE DISTRIBUTION 600 10159 /M/sM__ | mS__\S\
icle Di : MUD 19 121 91 SAND
50 30 10 Pamc-:e.nmameterm 30 50 7.0 4000 11,901 SAND : MUD RATIO
o 2800 24,99 SAND
20,0 S, sand; s, sandy
2000 11,764 Q9 90% Z, silt; z, silty
1400 16,735 S M, mud; m, muddy
1000 9,807 o?‘ C, clay; ¢, clayey
07 - 710 5,655 &
S — 500 3,248 é\ 50%
s 355 1,736 &
£ 100 — O
7 250 1,114 ‘{:y c <7
§ o 180 0,954 :
125 0,961 y.
0 10%, —
” 90 0,363 77 C ] M R
63 0,357 CLAY 2:1 1:2 SILT
0.0 0,31
100 1000 10000 100000 Sphericity: 4.86 Roundness: 2.84
Particle Diameter (um) Ratlo 171

Figure 13SMPAD3- — Megali Panagia MPA Sedimentalabanalysis. Right High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.0% SAMPLE STATISTICS Sample |dent|ty MPDK?2 SAMPLE TYPE:
SAMPLE IDENTITY: MPDK2 ANALYST & DATE: GRIMPYLAKOS, 24122012 | | ANnalyst: Grimpylakos Trimodal, Poorly Sorted _
SAMPLE TYPE. Trimodal, Poorly Sorted TEXTURAL GROUP: Sandy Gravel Date: 24/12/2012 SEDIMENT NAME: Sandy Medium Gravel
SEDIMENT NAME: Sandy Medium Gravel Initial sample weight: TEXTURAL GROUP: Sandy Gravel
um 8 GRAIN SIZE DISTRIBUTION 114.89 ¢
MODE 1| 96000 -3,243 GRAVEL: 72,1%  COARSE SAND: 6,9%
MODE 2| 34000 -1,743 SAND: 27.6%  MEDIUM SAND: 3.8%
MODE 3| 17000  -0,743 MUD: 0,3% FINE SAND: 1,5% '
Di:| 7610  -3436 V FINE SAND: 0,6% C"'?‘SS FOLK'S CLASSIFICATION SYSTE_M
MEDIAN or Dsg:| 40426 2,015 V COARSE GRAVEL: 0,0%  V COARSE SILT: 0,0% Aperture Weight GRAVEL
Deo:| 108236 0,394 COARSE GRAVEL: 0,0% COARSE SILT: 0,0% Retained
(Do /Dyg)| 1422 0,115 MEDIUM GRAVEL: 31,0% MEDIUM SILT: 0,0% ; 0
(D-,;-D-;}: 100626 3,830 FINE GRAVEL: 19,3% FINE SILT: 0,0% (microns) (g or %) _§C’ G, gravel; g, gravelly
(D7s / Dzs)| 4,917 0,265 V FINE GRAVEL: 21,9% V FINE SILT: 0,0% 90000 T 80% (g), slightly gravelly
(Drs-Das)| 69453 2,298 V COARSE SAND: 14,7% CLAY: 0,0% 63000 é— S, sanc(lj. s, Sand;d
M, mud; m, muddy
METHOD OF MOMENTS FOLK & WARD METHOD 45000 0‘*
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description 31500 'y
[ [
MEAN (%) 53%?,1 34”5?,5 1,792 35%?,3 1,850 Very Fine Gravel 22400 57}30% :
SORTING ():| 4010, 3,032 1,600 2,866 1519 Poorly Sorted P \
SKEWNESS (sk):| 0510 1,197 1,197 0,246 0.246 Fine Skewed 16000 éf’ gM gms |
KURTOSIS (£):| 2,078 5,187 5,187 0,880 0,880 Platykurtic 11200 8762 5% \g
o/ (@sM | (@mS \@s\
GRAIN SIZE DISTRIBUTION 8000 26,801 L ¥ f/ M — T
Cl— - - - - —
Particle Diameter (f) 5600 12,593 MUD 19 1:1 91 SAND
5.0 30 10 -1,0 3,0 5,0 7.0 4000 9,57 SAND : MUD RATIO
250 - - - - -
_ 2800 17,446 SAND
S, sand, s, sandy
2000 7,662 90% Z, silt; z, silty
20,0 4 1400 9,79 § M, mud; m, muddy
1000 7.14 o?‘ C, clay; ¢, clayey
710 4,514 é
g - 500 3,439 A
E . < 50%
2 355 2,56 (‘j"
g 100 250 1,827 Q(\f_,k C M 7
S 180 1,126 s
125 0,653 y.
_ 10%, —
50 90 0,32 / & I M \ z A
63 0,349 CLAY 2:1 12 SILT
00 , , ' : 0,297
100 Jooo o 10000 100000 Sphericity: 4.50 Roundness: 3.44
article thameter .
H Ratio: 1.31

Figure 14SMPDK2- — Skouries MPD Sedimentologicallgsis. Center Low Flow 21/09/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0.7%
SAMPLE IDENTITY: MPDD2

SAMPLE TYPE: Bimodal, Poorly Sorted

SAMPLE STATISTICS

AMALYST & DATE: GRIMPYLAKOS, 24-12-2012
TEXTURAL GROUP: Slightly Gravelly Sand

SEDIMENT MAME: Slightly Wery Fine Gravelly Medium Sand

Sample Identity: MPDD2

Analyst: Grimpylakos
Date: 24/12/2012
Initial sample weight:

SAMPLE TYPE:

Bimodal, Poorly Sorted

SEDIMENT NAME: Slightly Very Fine Gravelly
Medium Sand

um b GRAIN SIZE DISTRIBUTION 125.72 g TEXTURAL GROUP: Slightly Gravelly Sand
MODE 1| 4275 1247 GRAVEL: 1.9%  COARSE SAND: 21.7%
MODE2:| 7650 3731 SAND: 914%  MEDIUM SAND: 35,7%
MODE 3: MUD: 6,7% FINE SAND: 18.7% Class FOLK'S CLASSIFICATION SYSTEM
Di:| 7547 0.3 V FINE SAND: 11,3% Aperture Weight -
MEDIAN or Dsy| 333.0  1.586 V COARSE GRAVEL: 0.0%  V COARSE SILT: 1,1% Hed GRAVEL
Dep:| 7947 3728 COARSE GRAVEL: 0,0% COARSE SILT: 1.1% . Retaine
(De/ Dig)r| 1053 11,25 MEDIUM GRAVEL: 0,0% MEDIUM SILT: 1,1% (microns) (g or %) & G, gravel; 9, gravelly
(Dso-Dio):| 7193 3397 FINE GRAVEL: 0,6% FINE SILT: 1,1% 90000 =N " (@), shightly gravelly
(Drs/Dp)r| 3092 2774 V FINE GRAVEL: 1.3% V FINE SILT: 1,1% & 80% 5, sand: 5, sandy
(Drs-Dz):| 3580  1.629 V COARSE SAND: 3,9% CLAY: 1,1% 63000 &) !ui, mud: m, muddy
&
METHOD OF MOMENTS FOLK & WARD METHOD 45000 O
Arithmetic  Geometric Logarithmic | Geometric Logarithmic Description 31500 ék
pum pm b pum b e
MEAN (%) 459.8 2617 1,934 286.6 1803 Medium Sand 22400 (‘}’ e \
SORTING (o):|  647.7 3,375 1,756 2691 1428 Poarly Sorted 16000 & gM gmsS
SKEWNESS (5k):|  6.519 1,290 1,290 0,291 0,291 Fine Skewed Q \QS
KURTOSIS (k)|  58.25 5,488 5,488 1,302 1,302 Leptokurtic 11200 5% / @)sM (@ms \‘ S\
8000 TRACE oM/ 19 9 @5\ 0.01%
GRAIN SIZE DISTRIBUTION 5600 0,732 MUfg Wll9 _SM__ L mS__ . ]S ?\;AND
Particle Diameter (f) 4000 0,027 ' SAND : MUD RATIO
50 30 1,0 -1,0 -3,0 -5,0 7.0
: : : - : 2800 0,982 SAND
— S, sand; s, sandy
20,0 1 2000 0,607 Q9 90% Z, silt; z, silty
1400 1,638 S M, mud; m, muddy
] 1000 3,229 o?‘ C, clay; ¢, clayey
150 4 ] 710 7,855 64
500 19,254
s $sox
£ | 355 24,412 (‘j’
g .., 250 20,174 &
£ 100 ’ Q
180 13,328 N
° 125 10,057 —
50 90 6,105 / C | M TR
63 8,012 CLAY 2:1 12 SILT
8,428
00 , | == : Sphericity: 4.18 Roundness: 3.4
100 1000 10000 100000 Ratio: 1.23

Particle Diameter (um)

Figure 14SMPDD2- — Skouries MPD Sedimentologicalysis. Right Low Flow 21/09/2010.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




SIEVING ERROR: 0,1%
SAMPLE IDENTITY: MPDK3

SAMPLE TYPE: Trimodal, Poorly Sorted

SAMPLE STATISTICS

AMALYST & DATE: GRIMPYLAKOS, 24-12-2012
TEXTURAL GROUP: Sandy Gravel

SEDIMENT NAME: Sandy Fine Gravel

Sample Identity: MPDK3
Analyst: Grimpylakos
Date: 24/12/2012

Initial sample weight:

SAMPLE TYPE:

Trimodal, Poorly Sorted

SEDIMENT NAME: Sandy Fine Gravel
TEXTURAL GROUP: Sandy Gravel

um ) GRAIN SIZE DISTRIBUTION 101.41 g
MODE 1:| 34000 1,743 GRAVEL: 70.1%  COARSE SAND: 8.7%
MODE 2:| 96000  -3,243 SAND: 29.8%  MEDIUM SAND: 1.8%
MODE 3:| 17000  -0,743 MUD: 0,1% FINE SAND: 0.4% Class
Di| 9331 -3,159 V FINE SAND: 0,2% ;
MEDIAN or Dsy:| 35366 1,822 V COARSE GRAVEL: 0.0%  V COARSE SILT: 0,0% Aperture Welg ht
Dey:| 89321 0,100 COARSE GRAVEL: 0,0% COARSE SILT: 0.0% Retained
(Dso/Dp):| 9.573  -0,032 MEDIUM GRAVEL: 14,9% MEDIUM SILT: 0,0% microns or %
(Dso-Dyg)| 7999.0 3259 FINE GRAVEL: 28,5% FINE SILT: 0,0% ( ) @ )
(D72 /Dzs)| 3629 0293 V FINE GRAVEL: 26,7% V FINE SILT: 0,0% 90000
(D7s-Das):| 44860 1,860 V COARSE SAND: 18,8% CLAY: 0,0% 63000
METHOD OF MOMENTS FOLK & WARD METHOD 45000
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
um um ' um ' 31500
MEAN (%}| 42662  3107.8 1,636 32389 169 Very Fine Gravel 22400
SORTING ()| 2913.3 2,394 1259 2,389 1257 Poorly Sorted
SKEWNESS (sk):| 0,604 0,946 0,946 0,188 0.188 Fine Skewed 16000
KURTOSIS (k)| 2193 5,044 5,044 0.863 0.863 Platykurtic 11200
GRAIN SIZE DISTRIBUTION 8000 15,064
Particle Diameter (f) 5600 14’289
0 05.0 30 1.0 1.0 30 50 7.0 4000 14,615
2800 19,312
18,0 —
2000 7,715
16,0 1 1400 11,185
140 4 —  [] 1000 7,868
] 710 5,552
= 120 1
< 500 3,232
§ 10,09 355 1,258
g 80 N 250 0,561
° .l 180 0,229
125 0,153
40
90 0,08
20 4 63 0,086
0.0 . . . . 0,102
100 1000 10000 100000

Particle Diameter (um}

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

_§C’ G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“0 M, mud; m, muddy
o
A
3 30% Y
& \
q‘ys% gM gms \gg\
rrace/on/_@sM_ | @mS \@s\ ; o,
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand, s, sandy
I 90% Z, silt; z, silty
S M, mud; m, muddy
‘g‘ C, clay; ¢, clayey
S
£ s0%
&
()
&
Q sC sM sZ
10%4 ikl
L€ | M TS
CLAY 2:1 12 SILT

Sphericity: 5.42 Roundness: 3.68
Ratio: 1.47

Figure 14SMPDKS3- — Skouries MPD Sedimentologicallgsis. Center High Flow 25/03/2011.

Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.
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SIEVING ERROR: 0,1%

SAMPLE IDENTITY: MPDD3

SAMPLE STATISTICS

SAMPLE TYPE: Trimodal, Poorly Sorted
SEDIMENT NAME: Very Fine Gravelly Coarse Sand

AMNALYST & DATE: GRIMPYLAKOS
TEXTURAL GROUP: Gravelly Sand

GRAIN SIZE DISTRIBUTION

. 28-12-2012

Sample Identity: MPDD3

Analyst: Grimpylakos
Date: 28/12/2012
Initial sample weight:
155.17 g

SAMPLE TYPE:

Trimodal, Poorly Sorted

SEDIMENT NAME: Very Fine Gravelly Coarse
Sand

TEXTURAL GROUP: Gravelly Sand

pm L]
MODE 1:| 605,0 0,747 GRAVEL: 25,3% COARSE SAND: 32.4%
MODE 2:| 1700,0 -0,743 SAND: T4.2% MEDIUM SAND: 9.6%
MODE 3:| 3400,0 -1,743 MUD: 0.5% FINE SAND: 3.3%
Ds:| 3881 -1.932 V FINE SAND: 0,9%
MEDIAN or Dsp:| 10865 -0,120 V COARSE GRAVEL: 0.0% V COARSE SILT: 0.1%
Dzyr| 38145 1,365 COARSE GRAVEL: 0,0% COARSE SILT: 0,1%
(Dsg / Dyg):| 9.828 -0,707 MEDIUM GRAVEL: 3.7% MEDIUM SILT: 0,1%
(Dgg - Dyg):| 34264 3,297 FINE GRAVEL: 5.0% FINE SILT: 0,1%
(D75 / Dzg)r| 3.414 0,735 V FINE GRAVEL: 16,6% V FINE SILT: 0.1%
(D75 - Dzs):| 1434.9 1,772 V COARSE SAND: 28,1% CLAY: 0,1%
METHOD OF MOMENTS FOLK & WARD METHOD
Arithmetic  Geometric  Logarithmic | Geometric Logarithmic Description
pm um [) um []
MEAN (X) 1885.0 11295 -0.176 1196.3 -0,259 Very Coarse Sand
SORTING ()| 23340 2,739 1,454 2,562 1,357 Poorly Sorted
SKEWNESS (sk): 3,029 -0,353 0,353 0,140 -0.,140 Coarse Skewed
KURTOSIS (K): 13.41 5,535 5,535 1,090 1,090 Mesokurtic
GRAIN SIZE DISTRIBUTION
Particle Diameter (f}
50 30 1,0 -1,0 -3,0 -5,0 -7,0
20,0 A
15,0
z -
E
=
@
2 100 1
&
[a]
501
DD T T T
100 1000 10000 100000

Particle Diameter (um)

Class
Aperture Weight
Retained
(microns) (g or %)
90000
63000
45000
31500
22400
16000
11200 2,504
8000 3,245
5600 4,18
4000 3,559
2800 15,121
2000 10,6
1400 22,445
1000 21,04
710 16,393
500 33,853
355 8,881
250 5,927
180 3,409
125 1,683
90 0,686
63 0,666
0,816

FOLK'S CLASSIFICATION SYSTEM
GRAVEL

_§C’ G, gravel; g, gravelly
T 80% (g), slightly gravelly
& S, sand; s, sandy
“0 M, mud; m, muddy
o
A
3 30% Y
& \
q‘ys% gM gms \;.S\
rrace/on/_@sM_ | @mS \@s\ ; o,
1:9 1:1 9:1
MUD SAND : MUD RATIO SAND
SAND
S, sand, s, sandy
I 90% Z, silt; z, silty
S M, mud; m, muddy
‘g‘ C, clay; ¢, clayey
S
£ s0%
&
()
&
Q sC sM sZ
10%4 ikl
L€ | M TS
CLAY 2:1 12 SILT

Sphericity: 4.88 Roundness: 3.36
Ratio: 1.45

Figure 14SMPDD3- — Skouries MPD Sedimentologicallysis. Right High Flow 25/03/2011.
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Sphericity and Roundness measurements are multipyiel O for analysis and accuracy purposes and a&ts) measurements of quartz grain sand of 1mm.




APPENDIX I

TABLES WITH MEASUREMENTS AND STATISTICAL
ANALYSIS OF HYDROMOPRHOLOGICAL
PARAMETERS
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Samplin Topographic | Aster | Aster -1 | Aster-2 | Shreve| Order | Catchment| Perimeter
SIN| Site Name PING1 150000 | all by | Size(km®) | (km)
Code
Strahler
1 | Diavolorema | DIA 6 8 7 6 30189 6 165,65 71,78
2 | Arkoudorema| ARK 6 8 7 6| 48749 6 274,58 86,45
3 | Trikomo TRIK 7 9 8 7| 82463 7 483,79 117,90
5 | Mavrolakas | KAL 5 7 6 5 6202 5 36,38 26,17
6 | Kipouristra | OL 4 S 4 3 595 4 3,21 8,83
7 | Karolakkas KAR 5 7 6 5 6721 5 37,18 34,37
g | Megali MPB 4 6 5 4 1054 4 6,47 11,71
Panagi B
9 | Skouries MPC 4 6 5 4 461 4 2,39 7,01
10 | Kokkinolakas | | 5. 4 6 5 4| 4666 4 24,67 28,94
lerisso:
11 | EkKlisiastikoi | - 4 5 7 6 5| 3396 5 18,86 24,81
Muli lerissos
12 Aspro|akas ASP 6 8 7 6 16923 6 90,84 43,96
13 Megali MPA 4 6 5 4 872 4 4,39 8,79
Panagi A
14 | Skouries MPD 4 6 5 4 917 4 5,93 12,58

Table 1: For each one of the 14 sampling areasttkam order by Strahler (using 3 different metho@atchment size and Perimeter. The Hydrographic
network of each watershed, estimated using topbigapaps 1:50.000 and Aster DEM (28,3x28,3m). Asieis by extracting all level 1 streams,

Aster-2 is by extracting all level 1 and 2 streamsmg ArcMap 10.3 software.
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Samolin Catchment | Perimeter | Mean Min Max Order | Order by | Drainage | Hypsometry
S/N| Site Name PING | gize (kne) (km) elevation | elevation | elevation by Shreve density index
Code
(m) (m) (m) Strahler
1 | Diavolorema | DIA 165,65 71,78 1129,77 363 1928 6 30189 3,88 0,49
2 | Arkoudorema | ARK 274,58 86,45| 1032,08 159 1714 6 48749 3,80 0,56
3 | Trikomo TRIK 483,79 117,90 1219,50 575 2226 7 82463 2,83 0,39
4 | Eleftherochoril ELEE 819,95 158,10/ 1025,65 455 2226 8 146750 3,01 0,32
5 | Mavrolakas | KAL 36,38 26,17 341,99 793 13 5 6202 4,47 0,42
6 | Kipouristra oL 3,21 8,83| 480,76 225 734 4 595 4,13 0,50
7 | Karolakkas KAR 37,18 34,37 511,91 97 893 5 6721 4,55 0,52
8 Megali MPB 6,47 11,71| 624,01 368 748 4 1054 5,22 0,67
Panagi
Kokkinolakas 24,67 28,94 256,29 8 821 4 4666 3,41 0,31
10 lerisso: KOK
11 Ekklisiastikoi EKM 18,86 24,81 397,86 80 869 5 3396 4,36 0,40
Muli lerisso
12 | Asprolakas | ASP 90,84 43,96/ 381,37 2 892 6 16923 4,30 0,43
13 I\P/I:r?;glgii MPA 4,39 8,79 646,58 545 740 4 872 4,73 0,52
14 | Skouries MPD 5,93 12,58| 664,10 483 885 4 917 5,02 0,45

Table 2: For each one of the 14 sampling area#tiehment size, Perimeter, Mean elevation, Minatlen, Max elevation, Order by Shreve, Drainage

density and Hypsometry index. All parameters weterated using ArcMap 10.3 software on Aster DE,8228,3m) and excel 2010.
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SIN | ST | e ET;?"FEL? Héﬂfd (ri) Te Pil | gondoti | P20 | comdoti | P50 | cimdati | P12 Glando
T om 165,65 27 ssag) 522| 262607 0133 33784 04 360 059 1486 D67 1689
> | Ark 27458 3304 67735518 332977 01155 43871 0,12 268 051 1929 D58 21,94
2 [ri 433.79 3368 112535 550| 408399 0102p 84901 0,11 0l06 0,45 3734 D51 42,45
2 erer 810,95 5563 104535590 6031,79 00809 11,0529 0,09 11]79 0,36 48,61 400, 5526
e [ ea 36,35 089 27300 260| 76339 02795 08872 0,30 005 123 300 140  44p
s oL 3.21 213 3oagi 170| 21762 0593 01831 063 019 261 480 297 910
ear 37.18 1297 36235 265 89095 02548 09241 027 009 112 406 127 624
o [rs 6.47 290| 49538 126 24630 05511 03601 059 0p8 242 158 576 80K
o [vrc 239 203 60767 62| 10395 09247 02380 099 0.05 4|07 105 462 190,
10| KoK 24.67 1221  2700b 271| 787,08 02745 06382 0,49 068 121 i8l L3798
1| e 18.96 087 3430 263| 65214 03072 0558 0,33 059 135 344 154 8P
12| Asp 20,54 1857 2986y 207| 142090 01926 16809 021 1779 0,85 739 096 840
N 239 279 61000 65| 12667 08215 0369 088 059 3|61 162 411 850,
12| PD 503 288 61700 134| 246,79 05504 03442 059 0BT 242 151 75 71k

Table 3: For each one of the 14 sampling areasCtehment size, L maximum length, H med, Z, Tc, &t Qm 1 (r¥fs), Pil0 Qm10(fiis), Pi50
Qm50(n¥/s), Pi100 Qm100(#s) by Giandotti. All parameters were estimatecgighrcMap 10.3 software on Aster DEM (28,3x28,3mjl a&xcel

2010.
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S/N Site Name Sampling Catchment Pre_cipi Geology Ma>_< Order by | Order by | Waterpower _Flood _
Code Size tation elevation | Strahler Shreve (hm?®) Giandotti

1 | Diavolorema DIA 165,65 6g7| Siliceous 1928 6 30189 53,39 16,89

2 | Arkoudorema ARK 274,58 666| Siliceous 1714 6 48749 82,70 21,94

3| Trikomo TRIK 483,79| 819 Siliceous 2226 7 82463 216,63 42,45

4 | Eleftherochori ELEF 819,95 794/ Siliceous 2226 g| 146750 317,80 55,63

5 | Mavrolakas KAL 36,38 643 | Siliceous 13 5 6202 6,92 4,44

6 | Kipouristra oL 3,21 645 | Siliceous 734 4 595 0,68 0,91

7 | Karolakkas KAR 37,18 642 | Siliceous 893 5 6721 7,96 4,62

8 | Megali Panagia MPB 6,47 641 | Siliceous 748 4 1054 1,36 1,80

9 | Skouries MPC 2,39| 655/ Siliceous 731 4 461 0,57 1,19

10 | Kokkinolakas lerissos| KOK 24,67 631/ Siliceous 821 4 4666 4,93 3,19
11 :Zl:ilgiss;?stikoi Muli EKM 18,86 637 | Siliceous 869 5 3396 3.93 2,78
12 | Asprolakas ASP 90,84 635| Slliceous 892 6 16923 18,73 8,40
13 | Megali Panagia MPA 4,39 63g| Siliceous 740 4 872 0,98 1,85
14 | Skouries MPD 593| 652/ Siliceous 885 4 917 1,38 1,71

Table 4: For each one of the 14 sampling area€#tehment size, Mean annual precipitation, Geoltpx Elevation, Order by Strahler, Order by Shreve,
Mean Annual Waterpower and Flood by Giandotti. pdirameters were estimated using ArcMap 10.3 softwar Aster DEM (28,3x28,3m) and
excel 2010
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Table 6: The correlation of parameters:

parameters is shown.

DrainageidenStrahler_Shreve_Hypsometricallntegral_Pmm_RrEmwith the rest hydromorphological

542




Correfating

DAl atan Hhypssir sl | Caransrifckia
S Riwil e | Panessls | MeanFiv | WisFler | WacFiey Sy Srahiai Sirens T el Fiviin BB ami vl ] aaviid |- Sumunansd: | (3

ami Faasen Somalstion D) FE aps BT ET (835 LHe | gsT 215 283 and azT 1 1.008 1007 1,002 &8 | EEEN
Eig [T 5] [T ang K] 271 =] 04 o [ oo EFd oo ann oo [ [TE 021 a0

H i3 i 1 ET] [F] [E] 14 H 11 1 1 14 i T i (1] Z] (]

Eaiskog®  Blos ) oo 37 ] 047 2 ] 236 [ = 037 [2E] ] [T ooo o0s 024 et

Sid Cnop T 0 [ 18 2 i REE T 2 ATh i & [ a0 [ LEN LN

OE% Comiderca menval  Lower 730 77 A5E T H] KE] JEEG BT T e 53 T80 1 1000 1000 1000 ] 3L

Uspe Rt (LS a4 ) Jhen s -39 B2 1200 591 a3 1 10T 1000 1005 RE Jaat

dmid Faatman Lomaliin £ e an | A i B EST B a0 EE 1008 N o e FEE)
19 |2 ke d) a0 [T ann o i =] D ] ] a0l oo [ [[H [E] ]

M 14 14 14 14 LB} ™ 1 14 14 14 A ™ 1 oF | 1T}

Eawsbag®  Blas T [ 03T T 47 D2 [ a7 i [T [] [iiH [TE 6"

515 Emar o (5 02 154 ] 0 Al AT 152 ano ] [[H [[5 Tt

SEe Confderty mlenal | Lewar 788 777 a5 533 573 s FET) 526 7BD | 100 3 1002 1082 5t

Urpe 1,000 EEES A84 o JFeq 55 12490 53 583 1000 i 1000 1000 Faat

dimss Fagigsn Saimallian g i a0 ) A 5 &5 a0 A5 1008 110 ] N A
g [2aaled) a0 [\TE oD 034 270 =] a0 o0 oo [iTE TR =

H 14 T T [T] T] [ 14 14 [T T 7] ] 12
Eaasbiagt =T z5 aa7 08 N T 5 N i [T 7 ons | iy

T ez 155 253 040 a2 A7 162 [ T [T "
IEL] P TV TR i Er THE EE[N 3 3 o

Uspar 17200 G B e s 1,200 a8 483 1000 1 1000 "

Qi1 Peangan Sunslton IR ik e S s G BT e Fr 1,008 1006 E FH
g [>tabed) ] anh K] 270 0Cd [T o0, oo oo [iiH ]

H 12 I T [ [ 14 1t 1+ 14 " 14 [0

Faumbng® Al =] nar el T =T s -8a7 San [T a6t 5 s’

51d Etror T [ s K 40 a7 a2 ATE 152 fH [[H o 236"

A8 Canfrleres nlenal  Low g m asn Sl = T aH Sa5 o 100 1008 1 =N

Usper | 1,000 a5z aa4 a3 = 372 1200 A 53 1000 1000 i #a3*

FalRungktc| Fraiean Loneiithn = [ES L] JTET I £23 L) FI ETH [T [T BB 1] I
Eig paiad §T TR I 1 “ 00 LT o Toap | aan | EA Nl ]

H 1= 14 14 14 ] 14 1¢ 14 1 T 1 " | 15

Fanthe  NiEs ] e [TE] ] N5 ] i JEiL] R B e 5 Tine [ arie

15 Emrr R (55 25 A5 2 53 62 A6 168 153 [\ [iiH op? a 50"

WE% Conbderes kil Lews: o e 453 [ - 250 =] n ITH 0z B3t FTT] FER ar a5 1 ED

Uzpa it 1003 294 o TED oy et i a0 480 49 958 a5E 00 1 Jan"

Cakaelrss Faarsan Samslition EL [IE [T \Tad J2ET 325 5D S0 285 7 EEE 4933 EES [E8 B 1

i e an (s i o i b i ETD b ane [T [ (3 (5 =

H 12 " 14 ] T] i i 14| 14 14 14 1 i1 i i [ 14

Eourli” B FCH me" s TEE ot -t 0| -gOet| gt SE | - ieT 0ET T (8 0 | [H

Bid Emar st a34* ezt A7a" 2rat ozt a2t [ 18 T et 157 azed aart a3t [ JEg” | ot

Ui Cantderce mkenal  Lowe: & BGT e EER I JE3" il 0T #3897 EITH EEd ETTH TN T [EN A" t

Uspa: Nl B3t Tl st THt st Sk a7t st aant 49E* a3 i [ty [T A 1!

S Comelatan |5 skgnibcam ol e 0.0 leved (2-1alkad)

4 Lomaletion s simifcant sdthe 0 05 lesl (2. [l =5

£ Canini B Eim2uia Da cani 6 bkl ane ol Paowinisiie @ comatan

o Unleys glfeiwies rolesd, gl srag sty e bagsd on 10080 boatsliag samphs
woHassd on SHE saripley

Table 7: The correlation of parameters: Qm1, Qnidra50, Qm100, SurfRunof6cl (otherwise Qmean), Categ® Class with the rest hydromorphological
parameters is shown.
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DrainageDen Hypsometricl Categorificlas
Size RiverLength | Perimeter | MeanElev | MinElev MaxEley sity Strahler Shreve ntegral Pmm P_Emm Qmi0 SurfRunoffécl s Length Relief Ratio
Lenath Pearson Correlation 948 A7 887 J6a4 113 919 - 741 849 950 -390 793 B57 841 B80S 918 1 - 744
Sig. (2-tailed) 000 000 000 005 699 00D 002 000 000 168 001 00D 000 000 000 002
i 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Bootstrap?  Bias ,.0og -001 oo -0o8 -034 005 -018 -007 001 027 -0 =015 052 059 ,oo3® 0 -012
Std. Error 027 016 0og 168 ,280 03g 0a7 040 024 265 178 149 &g 08 036% 0 118
95% Confidence Interval  Lower 886 834 871 287 - 566 843 -824 845 .aa7 - 770 el (566 TT4 752 834t 1 -840
Upper 987 891 999 857 532 984 -538 985 987 271 951 954 990 891 981® 1 - 484
Relief_Ratio Pearson Correlation -,686 =TT -733 -525 -182 - 652 320 -739 -G89 288 -556 -623 -,630 -588 -714 - 744 1
Sig. (2-talled) 007 004 ,003 054 533 012 265 ,003 006 319 039 017 016 027 004 002
] 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
EDDISUapd Bias -020 -0z0 -012 -010 ,008 -0o07 045 -.008 -021 -017 -,008 -,009 -,042 -,048 - 028° -012 1]
Std. Error 125 20 RAL 1483 208 134 252 A1 J23 236 185 147 o2 J20 a1 18 1}
95% Confidence Interval ~ Lower -823 834 -93 - 788 - 550 -874 - 146 -835 -925 -, 256 -853 -873 -,880 -,884 -,933% -840 1
Upper - 466 -484 - 489 =172 287 -, 361 838 - AN - 472 677 -108 -, 274 -473 - 411 -, 480% - 484 1

**_Caorrelation is significant attha 0.01 |evel {2-tailed)
* Correlation is significant atthe 0.05 level (2-tailed)
¢. Cannotbe computed because atleast one of the variahles is constant,

e.Based on 897 samples

d. Unless otherwise noted, bootstrap results are based on 1000 hootstrap samples

Table 8: The correlation of parameters: Longesigtleand Relief Ratio with the rest hydromorpholadjigarameters is shown.
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APPENDIX IV

STATISTICS FOR CHAPTER 4
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Correlations

Size RiverLength
Size Pearson Cormrelation 1 895
Sig. (2-tailed) 000
M 14 14
Bootstrap®  Bias 0 000
Std. Error 0 0SS
95% Confidence Interval Lower 1 583
Upper 1 599
RiverLength Pearson Comelation .EIEIS“ 1
Sig. (2-tailed) 000
M 14 14
Bootstrap”  Bias 000
Std. Error 0SS
95% Confidence Interval Lower 583
Upper 599 1
Perimeter Pearson Cormrelation N 880
Sig. (2-tailed) 000 000
M 14 14
Bootstrap”  Bias D04 003
Std. Ermer 011 010
95% Confidence Interval Lower 550 563
Upper 591 594
MeanElev Pearson Cormelation BT 709
Sig. (2-tailed) 006 004
M 14 14
Bootstrap®  Bias 024 019
Std. Ermer 166 162
95% Confidence Interval Lower 518 528
Upper 888 BO96
MinElev Pearson Cormelation 319 274
Sig. (2-tailed) 266 3
M 14 14
Bootstrap”  Bias - 031 - 028
Std. Ermer 262 260
95% Confidence Interval Lower - 356 - 384
Upper T15 J681
MaxElev Pearson Cormelation a4 B9E
Sig. (2-tailed) ,000 ,000
M 14 14
Bootstrap®  Bias 025 022
Std. Ermor 059 053
95% Confidence Interval Lower 1390 B20
Upper

995

993

Page 1
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Correlations

Perimeter | MeanElev

Size Pearson Correlation 969 69T

Sig. (2-tailed) ,0aa ,005

M 14 14

Bootsirap®  Bias oo4 024

Std. Ermor 011 166

5% Confidence Interval  Lower 330 218

Upper 991 batats

RiverLength Pearson Correlation 980 709

Sig. (2-tailed) ,00a ,004

M 14 14

Bootstrap”  Bias ,oo03 019

Std. Ermor 010 ,162

95% Confidence Interval  Lower J963 528

Upper 094 8496

Perimeter Pearson Correlation 1 736

Sig. (2-tailed) ,003

M 14 14

Bootstrap®  Bias 1] -013

Std. Error 0 183

5% Confidence Interval  Lower 1 350

Upper 1 8a0

MeanElev Pearson Correlation .?35“ 1
Sig. (2-tailed) 003

M 14 14
Bootstrap®  Bias -013

Std. Error 183 0

95% Confidence Interval  Lower L350 1

Upper L8680 1

MinElev Pearson Correlation 203 .540'

Sig. (2-tailed) 486 014

M 14 14

Bootstrap”  Bias -032 002

Std. Ermor ,289 181

95% Confidence Interval  Lower -.522 283

Upper G683 594

MaxElev Pearson Correlation .945“ .BBE"

Sig. (2-tailed) ,0aoa ,000

M 14 14

Bootstrap®  Bias 003 -018

Sid. Error 035 ,139

95% Confidence Interval  Lower .80 668

Upper L9589 955

Page 2
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Correlations

MinElev MaxElev

Size Pearson Comelation 219 B84

Sig. (2-tailed) 266 ,0oa

M 14 14

Bootstrap®  Bias -,031 025

Std. Error 262 059

45% Confidence Interval Lower o 790

Upper J15 895

RiverLength Pearson Correlation 274 398

Sig. (2-tailed) 43 ,0oa

M 14 14

Bootstrap”  Bias - 028 022

Std. Error 260 053

45% Confidence Interval Lower - 304 820

Upper 681 993

Perimeter Pearson Comelation 203 .945“

Sig. (2-tailed) A86 ,0oa

M 14 14

Bootstrap®  Bias -0az 003

Std. Error 289 035

45% Confidence Interval Lower - o222 880

Upper 683 989

MeanElev Pearson Comelation :B4D' B 86

Sig. (2-tailed) 014 ,0oa

M 14 14

Bootstrap®  Bias ooz -,018

Std. Error 161 139

45% Confidence Interval Lower 283 JGE8

Upper Rtk 855

MinElev Pearson Comelation 1 Sd4

Sig. (2-tailed) 228

M 14 14

Bootstrap”  Bias 019

Std. Error 242

95% Confidence Interval  Lower -218

Upper 1 759

MaxElev Pearson Commelation 44 1
Sig. (2-tailed) 223

M 14 14

Bootstrap®  Bias -0ig 0

Std. Error 242 0

45% Confidence Interval Lower - 218 1

Upper ] 1

Page 3
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Correlations

DrainageDens

ity Strahler

Size Pearson Correlation -679 04
Sig. (2-tailed) ,oos ,000

M 14 14

Bootstrap®  Bias -,01% -, 001

Std. Error 129 047

95% Confidence Interval Lower -, 907 790

Upper - 3TT 571

RiverLength Pearson Correlation 681 a3
Sig. (2-tailed) 007 ,000

M 14 14

Bootstrap”  Bias _015 001

Std. Error 133 037

95% Confidence Interval Lower -,.909 B29

Upper -, g2 575

Perimeter Pearson Correlation -.?55“ o585
Sig. (2-tailed) ,oo2 ,000

M 14 14

Bootstrap®  Bias -,006 - 008

Std. Error ,110 037

05% Confidence Interval  Lower -850 BAT

Upper - 485 592
MeanElev Pearson Correlation -, 396 :BED'
Sig. (2-tailed) 161 012

M 14 14

Bootstrap®  Bias 018 -020

Std. Error 270 200

95% Confidence Interval Lower - 778 67

Upper 242 BSE

MinElev Pearson Correlation ,159 g2
Sig. (2-tailed) 588 T8O

M 14 14

Bootstrap”  Bias -011 - 021

Sid. Error 326 302

95% Confidence Interval  Lower -.558 - 626

Upper 133 J600

MaxElev Pearson Correlation -.?DB" BEE
Sig. (2-tailed) ,00s ,000

M 14 14

Bootstrap®  Bias ooz - 011

Std. Error 147 ,0e4

95% Confidence Interval  Lower -929 632

Upper -342 571

Page 4



Correlations

Hypsometricin
Shreve tegral
Size Pearson Correlation 1,000 -420
5ig. (2-tailed) ,0o0 135
M 14 14
Bootstrap®  Bias 000 051
Std. Error ,0o0 287
95% Confidence Interval Lower 599 - 197
Upper 1,000 339
RiverLength Pearson Correlation 906 -390
5ig. (2-tailed) ,0o0 165
M 14 14
Bootstrap”  Bias 000 D4g
Std. Ermor ,003 206
95% Confidence Interval Lower 88 - 187
Upper 1,000 STS
Perimeter Pearson Correlation N - 407
5ig. (2-tailed) ,0o0 149
M 14 14
Bootstrap®  Bias (i1 03z
Std. Ermor 010 262
95% Confidence Interval Lower 353 -17G
Upper 990 260
MeanElev Pearson Correlation Ba1 D86
5ig. (2-tailed) ,D06 770
M 14 14
Bootstrap®  Bias 027 011
Std. Ermor [T 206
95% Confidence Interval Lower 220 - 448
Upper 891 B85S
MinElev Pearson Correlation 312 154
5ig. (2-tailed) 278 ,600
M 14 14
Bootstrap”  Bias 030 005
Std. Error 261 249
95% Confidence Interval Lower - 361 - 225
Upper 09 593
MazElev Pearson Correlation 880 -, 284
Sig. (2-tailed) ,000 325
M 14 14
Bootstrap®  Bias 28 021
Std. Error 059 273
95% Confidence Interval Lower 789 - 703
Upper 995 392
Page 5
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Cormrelations

Pmm P_Emm
Size Pearson Correlation o0z 899
Sig. (2-tailed) ,000 ,0oa

M 14 14

Bootstrap”  Bias - 016 ,oon

Std. Error 174 156

95% Confidence Interval Lower =30 T

Upper 590 o84
RiverLength Pearson Correlation 870 890
Sig. (2-tailed) ,000 ,0oa

M 14 14

Bootstrap®  Bias - 012 -,001

Std. Error 70 152

95% Confidence Interval Lower 520 T34

Upper 586 983
Perimeter Pearson Correlation BT5 .914“
Sig. (2-tailed) ,000 ,0oa

M 14 14

Bootstrap”  Bias -,03z2 -,024

Std. Error 189 70

95% Confidence Interval Lower 402 JB25

Upper 565 968
MeanElev Pearson Correlation 775 9 00
Sig. (2-tailed) ,001 ,0oa

M 14 14

Bootstrap”  Bias 025 ,0og

Std. Error 087 032

95% Confidence Interval Lower 637 838

Upper 554 965

MinElev Pearson Correlation 526 521
Sig. (2-tailed) 053 056

M 14 14

Bootstrap®  Bias 002 -,005

Std. Error 159 ATT

95% Confidence Interval Lower 216 153

Upper B5T BT3
MaxElev Pearson Correlation BT 9 58
Sig. (2-tailed) ,000 ,0oa

M 14 14

Bootstrap”  Bias - D06 -013

Std. Error 140 129

95% Confidence Interval Lower 142 =05

Upper 589 990

Page &
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Correlations

QA Qm10
Size Pearson Correlation 836 836
Sig. (2-tailed) ,0o0 ,0oa
M 14 14
Bootstrap®  Bias 11| 069
Sid. Error 077 JAO77
95% Confidence Interval Lower 789 709
Upper 899 1,000
RiverLength Pearson Correlation 836 836
Sig. (2-tailed) ,0o0 ,00a
M 14 14
Bootstrap”  Bias 070 a0
Std. Ermor 077 07T
95% Confidence Interval Lower g1 JF2
Upper 598 598
Perimeter Pearson Correlation a0t .EID*I“
Sig. (2-tailed) ,000 000
M 14 14
Bootstrap®  Bias 037 037
Std. Ermor 042 042
95% Confidence Interval Lower Bo8 858
Upper 994 994
MeanElev Pearson Correlation B0 820
Sig. (2-tailed) ,0o0 ,00a
M 14 14
Bootstrap®  Bias - 018 -018
Std. Ermor i 37 166
95% Confidence Interval Lower =12 213
Upper 928 928
MinElev Pearson Correlaticn 216 316
Sig. (2-tailed) 271 271
M 14 14
Bootstrap”  Bias _ 047 -, 047
Std. Ermor 283 284
95% Confidence Interval Lower o T - 373
Upper Jq60 760
MaxElev Pearson Correlation o35 935
Sig. (2-tailed) ,0o0 ,0oa
M 14 14
Bootstrap®  Bias 012 012
Std. Ermor 040 040
95% Confidence Interval Lower B96 595
Upper

991

991
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Correlations

2ms0 Con 100
Size Pearson Cormrelation 536 836
Sig. (2-tailed) ,000 000
M 14 14
Bootstrap”  Bias D8g 084
Std. Error JO77 077
95% Confidence Interval Lower 189 789
Upper 1,000 1,000
RiverLength Pearson Correlation 836 836
Sig. (2-tailed) ,000 000
M 14 14
Bootstrap”  Bias 071 071
Std. Error 77 077
95% Confidence Interval Lower Ji1 J71
Upper 598 ,998
Perimeter Pearson Cormelation 01 ,EID1“
Sig. (2-tailed) ,000 000
M 14 14
Bootstrap”  Bias 037 037
Std. Error 042 042
95% Confidence Interval Lower B58 L858
Upper 594 094
MeanElev Pearson Commelation B0 .BED“
Sig. (2-tailed) ,000 000
M 14 14
Bootstrap®  Bias - 018 -018
Std. Error 166 166
95% Confidence Interval Lower 213 213
Upper 528 928
MinElev Pearson Cormelation 317 316
Sig. (2-tailed) 270 270
M 14 14
Bootstrap”  Bias _ 047 _,047
Std. Error 283 ,283
95% Confidence Interval Lower S T R
Upper 160 760
MaxElev Pearson Commelation 35 .935“
Sig. (2-tailed) ,000 ,000
M 14 14
Bootstrap®  Bias 012 012
Std. Error ,040 040
95% Confidence Interval Lower 896 L8965
Upper

991

99
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Correlations

Categoricclas

SurfRunocffécl g
Size Pearzon Correlation B5T 911
Sig. (2-tailed) ,a00 ,000
M 14 14
Bootstrap®  Bias 073 016
Std. Error 071 ,0ap®
95% Confidence Interval  Lower B0z 831
Upper 999 goa
RiverLength Pearson Correlation 836 919
Sig. (2-tailed) ,ao0 000
M 14 14
Bootstrap”  Bias 075 01e®
Std. Ermor J76 34
95% Confidence Interval  Lower g7 BB0E
Upper 1,000 993%
Perimeter Pearson Comelation :384“ :948“
Sig. (2-tailed) ,ao0 000
M 14 14
Bootstrap®  Bias 043 - 005
Std. Error 045 043
95% Confidence Interval  Lower 853 :E!.1EiE
Upper 994 87
MeanElev Pearson Correlation :?Eﬁ'“ :TE»4“
Sig. (2-tailed) a1 oo
M 14 14
Bootstrap®  Bias - 004 - 020®
Std. Error (161 A7
95% Confidence Interval  Lower B11 3438
Upper 927 g25=
MinElev Pearson Correlation 387 287
Sig. (2-tailed) 172 319
M 14 14
Bootstrap”  Bias -,051 - nz28®
Std. Error 273 76T
45% Confidence Interval Lower -, 296 - 361%
Upper 780 7295
MazElev Pearson Cormrelation :BIIIE“ :925“
Sig. (2-tailed) ,ao0 000
M 14 14
Bootstrap®  Bias 024 -013®
Std. Error 052 ,nare
45% Confidence Interval Lower 823 :EEBE
Upper 997 Rl
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Correlations

Size RiverLength
DrainageDensity Pearson Correlation -BT9 6B
Sig. (2-tailed) ,D0& ,0o7
M 14 14
Bootstrap”  Bias - 019 - 015
Sitd. Ermmer 129 133
95% Confidence Interval Lower -907 -909
Upper - 377 - 362
Strahler Pearson Cormrelation .EID4“ .923“
Sig. (2-tailed) 000 ,0o0
M 14 14
Bootstrap”™  Bias - 001 001
Sitd. Ermmer 047 037
95% Confidence Interval Lower 190 B29
Upper RITh | 975
Shreve Pearson Correlation 1,000 995
Sig. (2-tailed) 000 ,0o0
M 14 14
Bootstrap”  Bias 000 ,0on
Sitd. Ermmer ,000 003
95% Confidence Interval Lower 599 888
Upper 1,000 1,000
Hypsometricintegral Pearson Correlation - 420 - 350
Sig. (2-tailed) 135 165
M 14 14
Bootstrap®  Bias 051 049
Sitd. Ermmer 287 296
95% Confidence Interval Lower - 797 - 787
Upper 339 3TS
Pmm Pearson Correlation .EIIIIE“ .EETEI“
Sig. (2-tailed) 000 ,0o0
M 14 14
Bootstrap”  Bias - D16 012
Std. Error 74 70
95% Confidence Interval Lower 230 220
Upper 5990 886
P_Emm Pearson Correlation EEE EEL
Sig. (2-tailed) ,000 ,0oa
M 14 14
Bootstrap®  Bias ,000 -,001
Std. Error 156 152
95% Confidence Interval Lower =TS T34
Upper 584 883
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Correlations

Perimeter | MeanElev
DrainageDensity Pearson Correlation - 756 -, 396
Sig. (2-tailed) ooz 161
M 14 14
Bootstrap”  Bias -,008 018
Std. Ermor 110 270
45% Confidence Interval  Lower -850 -, 778
Upper -,485 242
Strahler Pearson Correlation .955“ .EEU'
Sig. (2-tailed) ,0oa 012
M 14 14
Bootstrap”  Bias -,008 -,020
Std. Ermer 037 ,200
45% Confidence Interval  Lower LG4 T JGT
Upper 992 856
Shreve Pearson Correlation ,EIEE!.“ 6 91
Sig. (2-tailed) ,0oa L0068
M 14 14
Bootstrap”  Bias 008 027
Std. Ermer 010 , 166
45% Confidence Interval  Lower 353 320
Upper 990 8
Hypsometricintegral Pearson Correlation - 407 086
Sig. (2-tailed) ,145 770
M 14 14
Bootstrap®  Bias 032 011
Std. Ermer 262 296
45% Confidence Interval  Lower - 778 - 445
Upper 260 685
Pmm Pearson Correlation ,6?5“ 7 75
Sig. (2-tailed) ,0oa 001
M 14 14
Bootstrap”  Bias _,03z2 025
Std. Error 189 087
45% Confidence Interval  Lower 402 B37
Upper 965 954
P_Emm Pearson Correlation 914 900
Sig. (2-tailed) ,0oa ,000
M 14 14
Bootstrap®  Bias -024 ,009
Std. Error 70 ,032
45% Confidence Interval  Lower G235 838
Upper

968

965
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Correlations

MinElev MaxElev

DrainageDensity Pearsen Comelaticn 158 709
Sig. (2-tailed) ,GBE 005

M 14 14

Bootsirap®  Bias - 011 ,oo7

Std. Ermor 326 147

95% Confidence Interval  Lower - 208 -,929

Upper X - 342

Strahler Pearson Commelation a2 .BBE“
Sig. (2-tailed) ,TRO ,ooa

M 14 14

Bootstrap”  Bias 021 011

Std. Ermor 302 084

95% Confidence Interval  Lower - 626 632

Upper JB00 97

Shreve Pearson Commelation 312 .BBD“
Sig. (2-tailed) 278 ,00a

M 14 14

Bootstrap®  Bias -,030 028

Std. Error 261 059

95% Confidence Interval  Lower - 361 .789

Upper 109 995

Hypsometricintegral Pearson Comelation 154 -, 204
Sig. (2-tailed) ,600 325

M 14 14

Bootstrap®  Bias -,005 021

Std. Error 249 273

95% Confidence Interval  Lower -355 -, 703

Upper o3 392

Prim Pearson Comelation a26 .B?Ei“
Sig. (2-tailed) 053 ,00a

M 14 14

Bootsirap”  Bias 002 -,006

Std. Error 159 140

95% Confidence Interval  Lower 216 742

Upper BT 989

P_Emm Pearson Comelation 221 .EIEE!-“
Sig. (2-tailed) D56 ,00a

M 14 14

Bootstrap®  Bias -, 005 -013

Sid. Error ATT 129

95% Confidence Interval  Lower 153 905

Upper B3 990
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Cormelations

Drainagelens
ity Strahler
DrainageDensity Pearson Comrelation 1 BT
Sig. (2-tailed) DG
M 14 14
Bootstrap”  Bias 0 o1z
Std. Error 0 74
95% Confidence Interval Lower 1 -843
Upper 1 -,250
Strahler Pearson Correlation -,69?“ 1
Sig. (2-tailed) L0085
M 14 14
Bootstrap”™  Bias 012
Std. Error 174 0
95% Confidence Interval  Lower -.943 1
Upper -,.250 1
Shreve Pearson Correlation -,6?5“ ond
Sig. (2-tailed) 008 ,000
M 14 14
Bootstrap®  Bias -022 004
Std. Error 27 (04
95% Confidence Interval  Lower =903 B0
Upper -,383 5649
Hypsometricintegral Pearson Comrelation 528 - 396
Sig. (2-tailed) 053 161
M 14 14
Bootstrap®  Bias Joos 029
Std. Error 188 281
95% Confidence Interval  Lower 01 - 802
Upper 044 289
Pmm Pearson Correlation - 615 802
Sig. (2-tailed) 019 001
M 14 14
Bootstrap™  Bias 041 _ 037
Std. Error 279 195
95% Confidence Interval  Lower - 923 75
Upper 220 840
P_Emm Pearzon Correlation B4 836
Sig. (2-tailed) 017 ,000
M 14 14
Bootsirap®  Bias 029 -,032
Std. Error ,259 81
95% Confidence Interval  Lower -924 263
Upper 029 854
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Cormrelations

Hypsometricln
Shreve tegral

DrainageDensity Pearson Cormelaticn -GT5 226

5ig. (2-tailed) ,003 053

M 14 14

Bootstrap®  Bias 022 ,oos

Sid. Error V27 186

45% Confidence Interval Lower -903 J101

Upper - 383 844

Strahler Pearson Cormelaticn .EID4“ - 296

Sig. (2-tailed) ,0oo 161

M 14 14

Bootstrap”  Bias 001 029

Std. Error 044 281

45% Confidence Interval Lower B0 - 802

Upper 569 289

Shreve Pearson Cormelaticn 1 - 421

5ig. (2-tailed) 134

M 14 14

Bootstrap®  Bias ] 051

Std. Error 0 287

45% Confidence Interval Lower 1 - 797

Upper 1 343

Hypsometricintegral Pearson Cormelation - 421 1
Sig. (2-tailed) 134

M 14 14

Bootstrap®  Bias 051 0

Std. Error 287 0

95% Confidence Interval Lower - 797 1

Upper 243 1

Pmim Pearson Cormelation .893“ - 286

5ig. (2-tailed) ,0o0 72

M 14 14

Bootstrap”  Bias i 053

Std. Error 75 307

95% Confidence Interval Lower a1 - 774

Upper 589 515

P_Ernm Pearson Correlation Iz - 283

Sig. (2-tailed) ,0o0 327

M 14 14

Bootstrap”  Bias 003 043

Sid. Error 156 298

95% Confidence Interval Lower JTo3 - 706

Upper 583 482
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Correlations

Pmm P_Emm
DrainageDensity Pearson Comelation _E15 _E24
Sig. (2-tailed) 019 017

M 14 14

Bootstrap®  Bias D41 029

Std. Error 279 259

95% Confidence Interval  Lower - 523 -924

Upper 220 029
Strahler Pearson Comelation .BIZIE“ 8 35“
Sig. (2-tailed) 001 000

M 14 14

Bootstrap”  Bias _037 032

Std. Error 185 181

95% Confidence Interval  Lower 75 363

Upper 540 54
Shreve Pearson Comelation 803" R 92
Sig. (2-tailed) 000 000

M 14 14

Bootstrap®  Bias 012 ,0a3

Std. Ermor 75 158

95% Confidence Interval  Lower 521 753

Upper 589 83

Hypsometricintegral Pearson Comelation - 386 -,283
Sig. (2-tailed) 72 327

M 14 14

Bootstrap®  Bias 053 043

Std. Error o7 298

95% Confidence Interval  Lower - 74 -, 706

Upper =15 482
Pmm Pearson Comelation 1 g 59“
Sig. (2-tailed) 000

M 14 14

Bootstrap”  Bias -,001

Std. Error 032

95% Confidence Interval  Lower 898

Upper 1 999

P_Emm Pearson Comelation @sa 1

Sig. (2-tailed) 000

M 14 14

Bootstrap®  Bias -,001 0

Std. Ermor 032 0

95% Confidence Interval  Lower B85 1

Upper 1

999
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Correlations

G Cm10

CrainageDensity Pearson Correlation T -719
Sig. (2-tailed) D04 004

M 14 14

Bootstrap”  Bias 1] ,ooa

Std. Ermor 37 37

45% Confidence Interval Lower -842 -942

Upper - 363 -,362
Strahler Pearson Comrelation .85?'“ .-35?“
Sig. (2-tailed) ,000 J0oa

M 14 14

Bootstrap”  Bias 026 028

Std. Ermor 047 047

95% Confidence Interval Lower 788 168

Upper gr2 872
Shreve Pearson Comrelation 825 .-325"
Sig. (2-tailed) ,000 J0oa

M 14 14

Bootstrap”  Bias 075 075

Std. Ermor 0a2 g2

95% Confidence Interval Lower g4 T4

Upper 1,000 1,000

Hypsometricintegral Pearson Correlation - 283 -,283
Sig. (2-tailed) 2T 328

M 14 14

Bootstrap”  Bias 014 014

Std. Ermor (236 255

95% Confidence Interval Lower -G89 - 690

Upper 339 339
Prmm Pearson Correlation .EID4“ ,EI[M“
Sig. (2-tailed) ,000 J0oa

M 14 14

Bootstrap”  Bias - 037 -037

Std. Ermor 73 74

95% Confidence Interval Lower 225 o286

Upper 581 981
P_Emm Pearson Correlation 937 937
Sig. (2-tailed) ,000 ,0oa

M 14 14

Bootstrap®  Bias -,019 - 019

Std. Error 152 152

95% Confidence Interval Lower Jqen 780

Upper 583 083
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Correlations

Qms0 Qm100
DrainageDensity Pearson Correlation 719 719
Sig. (2-tailed) ,004 004
M 14 14
Bootsirap®  Bias ,000 ,ooa
Std. Error 137 37
95% Confidence Interval  Lower - 342 -,942
Upper - 363 - 362
Strahler Pearson Correlation 857 .85?’“
Sig. (2-tailed) ,000 ,0oa
M 14 14
Bootstrap”  Bias 026 028
Std. Error 047 047
95% Confidence Interval  Lower 788 ,788
Upper 572 Aa72
Shreve Pearson Cormelation B25 825
Sig. (2-tailed) ,000 ,0oa
M 14 14
Bootstrap®  Bias i 075
Std. Error ,082 ,0g2
95% Confidence Interval  Lower e T4
Upper 1,000 1,000
Hypsometricintegral Pearson Comelation -.283 -,283
Sig. (2-tailed) 327 327
M 14 14
Bootstrap®  Bias 015 015
Std. Error (256 256
95% Confidence Interval Lower - 689 -, 689
Upper 239 339
Pmm Pearson Correlation .EIIIM“ .EI[M“
Sig. (2-tailed) ,000 ,0oa
M 14 14
Bootstrap”  Bias - 037 -,037
Std. Error 75 75
95% Confidence Interval  Lower 525 525
Upper 581 981
P_Emm Pearson Comelation 837 .EIBT“
Sig. (2-tailed) ,000 ,0oa
M 14 14
Bootstrap®  Bias - 019 -019
Sid. Error ,152 152
95% Confidence Interval  Lower 780 780
Upper 583 L83
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Correlations

Categorigclas

SurfRunoffécl 5

DrainageDensity Pearson Comrelation -,TEI‘I" -,TEIIZI"
Sig. (2-tailed) ,005 ,005

M 14 14

Bootstrap®  Bias -006 010

Std. Error 140 162°

05% Confidence Interval  Lower -933 -938%

Upper -351 -,283®

Sirahler Pearson Comrelation ,523“ ,940“
Sig. (2-tailed) ,000 ,000

M 14 14

Bootsirap”  Bias 030 - Dos®

Std. Error 052 D42®

05% Confidence Interval  Lower J12 JBo7E

Upper 969 87"

Shrave Pearson Comrelation ,339“ ,EiIZIB“
Sig. (2-tailed) ,000 ,000

M 14 14

Bootstrap®  Bias 078 019

Std. Error 076 J3g®

05% Confidence Interval  Lower 785 ,BBQE

Upper 1,000 ks

Hypsometricintegral Pearson Comrelation -316 -352
Sig. (2-tailed) 272 217

M 14 14

Bootstrap®  Bias 020 i

Std. Error 259 265°

05% Confidence Interval  Lower -, 700 -, 756°

Upper 368 302

Prim Pearson Comrelation ,945“ ,385“
Sig. (2-tailed) ,000 ,000

M 14 14

Bootsirap”  Bias 035 -03g®

Std. Error 169 180%

05% Confidence Interval  Lower 602 ,304®

Upper 994 Ga0®

P_Emm Pearson Comrelation ,942“ ,91'.-'“
Sig. (2-tailed) ,000 ,000
M 14 14

Bootstrap®  Bias - 013 -,030®

Std. Error ;153 J57®

05% Confidence Interval  Lower B34 ,SEDE

Upper 989 e
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Correlations

Size RiverLength

am Pearson Correlation 836 836
Sig. (2-tailed) ,000 ,0o0

M 14 14

Bootsirap®  Bias D69 070

Std. Ermor 077 077

95% Confidence Interval Lower 189 g1

Upper 5999 598

am10 Pearson Correlation 836 836
Sig. (2-tailed) ,000 ,000

M 14 14

Bootstrap®™  Bias JDED 070

Std. Ermor 077 077

95% Confidence Interval Lower 789 g2

Upper 1,000 598

Qms0 Pearson Correlation B36 B3E
Sig. (2-tailed) ,0o0 ,000

M 14 14

Bootstrap®  Bias J0E9 071

Std. Ermor 077 077

95% Confidence Interval Lower 189 g1

Upper 1,000 598

Qm100 Pearson Cormelation B3IE B3E
Sig. (2-tailed) ,0o0 ,000

M 14 14

Bootstrap®  Bias 069 071

Std. Ermor 077 077

95% Confidence Interval  Lower 789 k|

Upper 1,000 598

SurfRunaffécl Pearson Correlation .851“ .835“
Sig. (2-tailed) ,0o0 ,000

M 14 14

Bootstrap”™  Bias 073 075

Std. Error 071 076

95% Confidence Interval  Lower 02 J78

Upper 999 1,000

CategoriGclass Pearson Correlation a1 919
Sig. (2-tailed) ,0o0 ,000

M 14 14
Bootstrap®  Bias 0188 Jo1g®
Std. Error J040® 034
95% Confidence Interval  Lower 831 E:Gliy
Upper 994 Jga3®
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Correlations

Perimeter | MeanElev

am Pearson Correlation 901 820
Sig. (2-tailed) ,0oa ,000

M 14 14

Bootstrap®  Bias 037 -018

Std. Error 042 166

95% Confidence Interval  Lower ,B58 512

Upper 54 928

am10 Pearson Correlation 801 820
Sig. (2-tailed) ,0oa ,000

M 14 14

Bootstrap”™  Bias 037 -,018

Std. Error 042 ,166

95% Confidence Interval  Lower .B58 513

Upper 54 928

Qms0 Pearson Cormelation 801 820
Sig. (2-tailed) ,0oa ,000

M 14 14

Bootstrap®  Bias 037 -018

Std. Error 042 ,166

95% Confidence Interval  Lower 858 513

Upper L9594 928

Qm100 Pearson Cormelation 801 820
Sig. (2-tailed) ,0oa ,000

M 14 14

Bootstrap®  Bias ik - 018

Std. Error 042 ,166

95% Confidence Interval  Lower .B58 513

Upper L9594 928

SurfRunaffécl Pearson Correlation i E!-#“ g BT“
Sig. (2-tailed) ,0oa ,001

M 14 14

Bootstrap”™  Bias 043 -,004

Sid. Error 045 161

95% Confidence Interval  Lower 853 B11

Upper L9594 927

CategoriGclazss Pearson Correlation .943“ i B
Sig. (2-tailed) ,0oa ,001

M 14 14

Bootstrap®  Bias -,00s® - 020°

Sid. Error 043% AT

95% Confidence Interval  Lower 819° 343°

Upper 987" g25®
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Correlations

MinElev MaxElev

am1 Pearson Correlation 316 935
Sig. (2-tailed) 271 ,00a

M 14 14

Bootsirap®  Bias - 047 012

Std. Ermor 283 ,040

95% Confidence Interval  Lower S T L5965

Upper Je0 991

am10 Pearson Correlation 316 935
Sig. (2-tailed) 271 ,000

M 14 14

Bootstrap”  Bias _ D47 012

Std. Ermor 284 040

95% Confidence Interval  Lower S T 895

Upper Je0 991

Qms0 Pear=on Comelation 317 835
Sig. (2-tailed) 270 ,000

M 14 14

Bootsirap®  Bias - 047 012

Std. Ermor 283 040

95% Confidence Interval  Lower S T L5965

Upper J60 991

QOm100 Pearzon Cormrelation 316 a3g
Sig. (2-tailed) 270 ,000

M 14 14

Bootsirap®  Bias - 047 012

Std. Ermor 283 040

95% Confidence Interval  Lower S T L5985

Upper J60 991

SurfRunoffccl Pearzon Correlation 387 .EIDE“
Sig. (2-tailed) 72 ,000

M 14 14

Bootstrap”  Bias _ D51 024

Std. Ermor 273 052

95% Confidence Interval  Lower - 296 823

Upper 180 997
Categoribclass Pearson Comelation 287 .EIEE“
Sig. (2-tailed) 319 ,ooa

M 14 14
Bootsirap®  Bias - 028 0138
Std. Error 278% 087
95% Confidence Interval  Lower - 361 ga3®
Upper TJ29E ,995f
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Cormrelations

DrainageDens

iy Strahler
Qm1 Pearson Correlation -719 857
Sig. (2-tailed) 004 ,000

M 14 14

Bootstrap®  Bias ,ooo 026

Std. Error 37 047

95% Confidence Interval  Lower -042 788

Upper -, 363 gr2
am10 Pearson Correlation -T19 857
Sig. (2-tailed) 004 ,000

M 14 14

Bootstrap”  Bias .0o0 026

Sid. Error 37 047

05% Confidence Interval Lower -.942 a8

Upper - 362 872
ams0 Pearson Correlation -T19 BST
Sig. (2-tailed) 004 ,000

M 14 14

Bootstrap”  Bias ,0oo 026

Std. Error 37 047

05% Confidence Interval Lower -.942 a8

Upper -, 363 gr2

am100 Pearson Correlation -T19 BST
Sig. (2-tailed) 004 ,000

M 14 14

Bootstrap”  Bias ,0oo 026

Std. Error 37 047

05% Confidence Interval Lower -,942 88

Upper -, 362 gr2

SurfRunoffécl Pearson Correlation -.?D1“ .823“
Sig. (2-tailed) 005 ,000

M 14 14

Bootstrap”  Bias -,006 030

Std. Error 140 D62

05% Confidence Interval Lower -933 J12

Upper 351 569

Categoribclass Pearson Commelation -.?DD“ 940
Sig. (2-tailed) ,00s ,000

M 14 14
Bootstrap”  Bias J010® -,oos®
Std. Error ,162% a4
95% Confidence Interval  Lower _a38" 807
Upper -, 283" 987"
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Correlations

Hypaometricln
Shreve tegral
am Pearzon Comelation 825 283
Sig. (2-tailed) ,000 327
M 14 14
Bootstrap®  Bias 075 014
Std. Ermor ,0E2 (256
95% Confidence Interval Lower g4 - B89
Upper 1,000 239
Qm10 Pearson Correlation 825 _283
Sig. (2-tailed) ,0o0 326
M 14 14
Bootstrap”  Bias 075 014
Std. Ermor ,0B2 (256
95% Confidence Interval  Lower k- - &90
Upper 1,000 239
Qams0 Pearson Corelation 825 -283
Sig. (2-tailed) ,000 327
M 14 14
Bootstrap®  Bias 075 015
Std. Error ,0B2 (256
95% Confidence Interval  Lower k- - 689
Upper 1,000 239
om100 Pearson Comelation 825 .283
Sig. (2-tailed) ,0o0 327
M 14 14
Bootstrap®  Bias 075 015
Std. Error ,0B2 (256
95% Confidence Interval  Lower g4 - 689
Upper 1,000 239
SurfRunoffccl Pearson Comrelation .839“ - 316
Sig. (2-tailed) ,000 272
M 14 14
Bootstrap”  Bias 078 020
Std. Error 076 259
95% Confidence Interval  Lower 785 - 700
Upper 1,000 268
Categoribclass Pearson Correlation i o
Sig. (2-tailed) ,000 217
M 14 14
Bootstrap®  Bias 19 ozt
Std. Error ikl 2E5°
95% Confidence Interval  Lower Bag® 7567
Upper g93F i
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Correlations

Pmm P_Emm
am Pearson Correlation 904 937
Sig. (2-tailed) ,000 ,00a

M 14 14

Bootstrap®  Bias 037 -018

Std. Ermor 75 152

95% Confidence Interval  Lower o258 780

Upper 581 J983
am10 Pearson Correlation o904 837
Sig. (2-tailed) ,000 ,00a

M 14 14

Bootstrap®  Bias _037 -,019

Std. Ermor 74 152

95% Confidence Interval Lower 526 780

Upper 581 J983
Qms0 Pearson Correlation a4 937
Sig. (2-tailed) ,000 ,oaoa

M 14 14

Bootstrap®  Bias 037 -018

Std. Error 75 152

95% Confidence Interval  Lower o258 780

Upper 581 J983
Qm100 Pearson Correlation a4 937
Sig. (2-tailed) ,000 ,00a

M 14 14

Bootstrap®  Bias 037 -018

Std. Ermor 75 152

95% Confidence Interval  Lower o258 780

Upper 581 J983
SurfRunoffécl Pearson Correlation .945“ .942“
Sig. (2-tailed) ,000 ,oaoa

M 14 14

Bootstrap™  Bias _035 -,013

Std. Error L1169 153

95% Confidence Interval Lower 602 834

Upper 594 989
Categoriéclass Pearson Correlation 885 a1 7
Sig. (2-tailed) ,000 ,oaoa

M 14 14

Bootstrap®  Bias - 03 -030%

Std. Error Jao® 157°

95% Confidence Interval  Lower 304% 520°

Upper a0 9958
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Correlations

Qm1 Qm10

am1 Pearson Correlation 1 1,000
Sig. (2-tailed) ,0on

M 14 14

Bootstrap®  Bias a ,oaa

Std. Error 000

95% Confidence Interval Lower 1 1,000

Upper 1 1,000

am10 Pearson Correlation 1,000 1

Sig. (2-tailed) ,000

M 14 14

Bootstrap”  Bias 000 0

Std. Error i 1i] 0

95% Confidence Interval  Lower 1,000 1

Upper 1,000 1
Qams0 Pearson Correlation 1,000 1,000
Sig. (2-tailed) ,0o0 ,0on

M 14 14

Bootstrap®  Bias ,000 ,oaa

Std. Ermor ,0o0 ,0oa

95% Confidence Interval Lower 1,000 1,000

Upper 1,000 1,000

Qom100 Pearson Correlation 1,000 1,000
Sig. (2-tailed) ,000 ,0on

M 14 14

Bootstrap®  Bias ,000 ,oaa

Std. Ermor ,0o0 ,0on

95% Confidence Interval Lower 1,000 1,000

Upper 1,000 1,000
SurfRunoffécl Pearson Correlation .988“ 3 BE“
Sig. (2-tailed) ,0o0 ,0on

M 14 14

Bootstrap”  Bias 000 ,ooo

Std. Ermor ,0o7 0ao7

95% Confidence Interval  Lower kv | 871

Upper 998 998

Categoribclass Pearson Commelaticn o33 9 33
Sig. (2-tailed) ,0o0 ,0on

M 14 14

Bootstrap®  Bias Jooe® [00&=

Std. Error 03g= 037

95% Confidence Interval  Lower B51® a51%

Upper 593® 993%
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Cormrelations

Qams0 Qm100
Qm Pearson Comelation 1,000 1,000
Sig. (2-tailed) ,0oo ,0oa

M 14 14

Bootstrap®  Bias ,ooo oo

Std. Error ,0oo ,0oa

95% Confidence Interval  Lower 1,000 1,000

Upper 1,000 1,000
am10 Pearson Correlation 1,000 | 1,000
Sig. (2-tailed) ,0oo ,0oa

M 14 14

Bootstrap”  Bias 000 000

Sid. Error ,0oo ,0oa

45% Confidence Interval Lower 1,000 1,000

Upper 1,000 1,000
ams0 Pearson Correlation 1 1,000
Sig. (2-tailed) ,0oa

M 14 14

Bootstrap®  Bias oo

Std. Error ,0oa

95% Confidence Interval  Lower 1 1,000

Upper 1 1,000

Qm100 Pearson Correlation 1,000 1

Sig. (2-tailed) ,0oo

M 14 14

Bootstrap®  Bias 000 0

Std. Error 000 0

95% Confidence Interval  Lower 1,000 1

Upper 1,000 1
SurfRunoffécl Pearson Correlation .988“ 3 E!-E-“
Sig. (2-tailed) ,0oo ,0oa

M 14 14

Bootstrap”  Bias 000 000

Std. Error ,0o7 0o7

45% Confidence Interval Lower RITh| T

Upper 5o 998
Categoribclass Pearson Cormelaticn 833 3 33
5ig. (2-tailed) ,0oo ,0oa

M 14 14
Bootstrap®  Bias il ,00g®
Std. Error 036*% [038%
95% Confidence Interval  Lower 851" 851%
Upper goa® 993®
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Cormrelations

CategoriBclas
SurfRunofftc] 8

Qm1 Pearson Correlation 988 933
Sig. (2-tailed) ,000 .000
N 14 14

Boolstrap®  Bias 000 0062

Std. Error 007 036%

95% Confidence Interval Lower 471 JB51%

Upper ] o3t

am10 Pearson Correlation 988 933
Sig. (2-tailed) 000 000
N 14 14

Bootstrap”  Bias 000 006"

Std. Error 007 a7

95% Confidence Interval Lower L Th JB51%

Upper 958 ,EHEE

ams0 Pearson Comelation 988 933
Sig. (2-tailed) 000 000
N 14 14

Boolstrap®  Bias 000 0062

Std. Error Joor e

95% Confidence Interval Lower 471 ,351E

Upper ] o3t

am100 Pearson Comelation 988 933
Sig. (2-tailed) 000 ,000
N 14 14

Boolstrap®  Bias 000 0062

Std. Error 007 036%

95% Confidence Interval Lower 471 JB51%

Upper ] o3t

SurfRunoffec] Pearson Correlation 1 916
Sig. (2-tailed) 000
N 14 14

Bootstrap”  Bias 0 J010°

Std. Error [i] Josp®

95% Confidence Interval  Lower 1 JB04®

Upper 1 ,EBEE
CategoriGclass Pearson Comelation 916 1

Sig. (2-tailed) 000

N 14 14

Boolstrap®  Bias [lia o

Std. Error Jos0® n®

95% Confidence Interval  Lower Boa® 1®

Upper 5oet 1%
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“*. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
c. Cannot be computed because at least one of the variables is constant.

d. Unless otherwise noted, bootstrap results are based on 1000 bootstrap samples

e. Based on 998 samples
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River Habitand Survey
Geological RHS

G. Grimpylakos

" Sediment Analysis
G. Grimpylakos 60%
A. Tamtelen 40%
Roundness — Sphericity

Basin Analysi
impylakos 63%
. Tamtelen 229
L. Grimpylako
A C. Domakinis

n Annual Surface

Establishment of Framework for study of
parameters

Chart of workflow. It's a simple chart that triesghows the workflow and the most important analjsat took place. But it is also a chart wherehtto
show my gratitude and acknowledge the help that¢ive from specific people, friends, family, resbars and academics.
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