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IVINXOVLKN

e Mnyovikn: Kivnon VALKWYV CwWHATWV
e Mnyxovikn Pevotwv: Kivnon vypwv Kat aeplwv

e [MaAlotepa: ALAOTOON LNXOWVLKAG PEVOTWYV KoL
YOpavAikne, onuepa n YopavAkn eivai
uTtoocUvoAo th¢ Mnxovikng Pevotwv




Ma®ruer

E€ETaon UE AVOLKTEC ONUELWOELC Kal BLBALa

Mpotewvopevo BLBALo Kab. | ZouAn, onUeELWOELC
aro 1o eclass

Eudaon o€ aOKNOELC, LLKPEC EPWTNOELC KPLOEWC
NMOAANEC dopEC o€ eldOC ULKPNC AOKNONC

Mrovouc armo aoKnNoEeLS yia tapadoon, ovAayKn
eTIKOLVWVLOC pE SLdaokovTa, TtpodopLKn eEETAON

KPLTLKNA LKAVOTNTOL OXL «TTOTToty oA Lo



Tunuoata OAokAnpwpeVNC YOPOUALKNC
LEAETNC

e [poodloplopoc napoyxwyv (afefatotnta)

e YxeblLOOMOC epywv eEWTEPLKOU u6pavwv£Lou spva
oUAAOYNG VEPOU Kal ueracbopaq aro TNV mnyn.
AeEQUEVEC, TOULEVTNPEC

e YOpauALKN Ttpooouowoon SLIKTUWV HETAPOPAC
£0WTEPLKOU Kal e€wTtepLKoU vOpaywyeiovu (USpaUALKN
entiluon)

e BeAtlotomnoinon SKtuou
— ZuumnepiAnyn tnc aBefatotntag
— ATIOTEAEOUATLIKOC O0XEOLAOUOC Yia TIOAAQTIAQ KpLTrpLa

e AMnNAenidpaon TN LOPAUVALIKAC LEAETNC LE TO BEATLOTO N
QTTOTEAECUATIKO OXESLOOO



- Yradw EKTTOVI|GT|C OLOKANPOUEVI|S HEAETTS VOPEVONS

1. lapoyn Gyedacov SIKTVOL: 5. MuBnponikn mpocopoicmen
npoPieym eCehing mAnboouo kot MKTVOL: GYNUATOTOINGTY) LOVTELOD
| ¥pNioe@V VEPOL. LOUTIKES UVAYKES OIKTOOV, GEVAPLD OLGUEVODG

avd ypNon. YPoviKY] OloKD eV QOPTIONS. VITOLOTICUOS payEDayY

KOUTOVUADTE®DV. GEVOPIL EKTUKTIG POT|S GTOVS Ay@YOUS (TUpoyES,

Lertovpyiag (moprayiEc. PlaPec) TayOTNTES), VITOAOYIGUOS EAGYICTOV

l KU1 HEVICTEV MECEDV GTOVS KOUPovg

Y

2. Zysdwucnos epyov sEOTEPIKOD :E:.‘-.Et}{IGIGIE{)IT]GT] F;uﬁtpulmj

vépuy@yElon: Epya VOO, kootovs AELTOURPTTROY

anoBfKEvoNC (LY. TAUEVTAPECD), emEVOLONS Epyev | amoitcemv

LETAQOPAS KOl EMESEPTUTIUS VEPOD =

4. Lyed100105 EPYOV EGOTEPIKOD
vdpuyoyeion: yapuln OIKTVOL G
opllovTioypapia, S1aGTEGI0AGYTCN)
KU1 YOPOKTIPIOTIKG ay@ydv (DAKO.
> KAGOT), UTKOS, O1duETpOS), BECELS
aVTA100TUCIGV. S101KOV CLGKEDOV
Kol TUPOoCPeEcTIKAY KpouveV

| 3. Aslopeveg puBens: yopobemon.
OO TOC10AOYI|CT), CTUTIKI] HEAETT)

A. Evorpaniadnc & 4. Kovtooyisovye TYITIEA YAPAYAIKA EPTA — Evomyra 2.1 Eigaycayn ota sixtoa diavounc 11




ABsBalOTNTEC
APEPALOTNTEG
e >TnV mapoxn oxedblaopou

® 3TNV EKTIMNON TWV USPAUALKWY TTOPAUETPWV
(rt.x. TPpOYUTNTA)

e >xeSLOOMOC KaL SLaxelplon Twv SIKTU WV



ABeBaioTnTa

-lL Centre for the Assessment of Matural Hazards & Proactive thnha MN.T.UA. @
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e >wAnvoeldeic poec: Elval oL poec tou n popdn
TOUGC £XEL TO OXNMA EVOC owAnva. H kata

unKkoc¢ dtaotaon lval oAU Lo GNUAVTLKN O€
OXEON ME TNV eykApota. Pon povodiaotatn.

e >uvnbelc meputtwoels: Movodlaotatn HOVLIUN
pon, TTOAAEC POPEC Kal opolopopdn

e Katnyoplomoinon: Pon pe eAevBepn
eTILPAVELA, PON O0€ KAELOTOUC aywyouUC



H pon evog TOTULOD 1) QUGIKOV DOUTOPPEVIATOS, UV KO 1] OLUTOLLT TOV OlUQEPEL KAl
0A0 TO UNKOS, Wropet va BecpnBel 0T EVOL LOVOOLAGTOT Kol Vo avaAvBel e faon Tic
OVTICTOUYES UPYEC.

TTotopog

Gaiaocoo




" [y

e !!ﬁf‘f\ff.\\f91(\

Asfopevn OLKIGHOG

4

EEotepiko Yopaywyeio Eocotepiko Yopaymyeio

A
4

A

v



[
11 \ QY | IINDV‘\IIN'I-
U

Edapuoyeg pabnuoatog

e AlaoTOOLOAOYNON ECWTEPLKOU USPAYWYELOU
LOpevonc¢ (kAelotol aywyol uTto mieon)

e AltaotooloAoynon e€wtepLkoU udpaywyeLov
(uTtO Mieon N pe eAeVBepn emipavela)



Kereareatr) EDeypUuoywy

Aueon edappuoyn:

e Yopaywyeia'YOpevong

e Aiktuo amoxetevonc (avolktol aywyot)
e JUAAOVLKO Kol atopka Siktua apdevong
e Yoépoduvauika Epya



loTopLKN avaﬁpour']
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(Gl TTONALT UHWV LCXVUNAUY

LOOTLKWYV TIOPWV

e [ewpyLKN EnovAoTOON

e Inuaoila Twv VOPAUALKWY EpywV (apdeutika SikTua) oToUC
NMPWTOUC TIoATLIopoUC otn Meoomotaptia, to Neido kal tnv
Kiva

e ApPLOTOTEANG: MEAETN YLA TLC OUVIOTWOEC TOU UdpoAoyLkoU
KUKAOU

e Apyaiec TOAELC Kall €TTIMESO LYLELVNC

e Meyaha udpauALkd £pya aro Touc pwpaiouc, vPnAng
QVOEKTLKOTNTOG

e [ltwon uylewvng otn Avon katd to Meoaiwva Ko EmdNULES
o€ a.oTIkoU¢ MAnBuouoUC

e AVETIAPKELO YWWOEWV KoL OTAOLULOTNTA
e Avoyevvnon

a

e~

AvAmTtuén KPOTWV Kol TIOALTLIOMWY YoV We IPoUMoBeon TNV avATTTUEN EPYWV KoL

HETPWV SLaxeiplong vdatikwyv Mopwv




PwHAIKOC MOALTLONOG:
udpaywysia

Nimes (apyaia Nepowaooc,
Yopaywyeio Pont du Gard)

Pwpn (Porta
Maggiore)

A, KoUToopudving & A. EUCTpamiadng, TUVTOHD i0ToRIKD TN EWETTUENC UETwy ouoTRaTuy £




PwHELKO Y5pavwv LOTOPLKEC

Emtiong,
MeyaAa
Y&pauAika
£pya
Apafwv




Xpnon vudpaywyeilwv otnv apxalotnta
KOl TO JEcAilwva

e Av KoL N peETaPOPA PLEYAAWY TTOCOTNTWYV VEPOU OTLC
NOA&LC ntav duvatn pe ta udpaywyeia, n dStovoun
YLVOTAV OTTOKAELOTLKA ato tnyadla  KPAVEC, KoBwg
dev ntav duvatn n SLavoun Tou vepou UTIO Tiieon
(Koutooytavvnc kot Evotpatiadng, 2016).

e H kataokeun Skt wv SLavouNC UTIO Tileon &ekivnoe
OTLC LEVAAEC EVPWTIALKEC TTOAELC TOV 170 awwva, otav
Kol kateotn duvath N Hallkn KOTAOKEU CWANVWY OO
XaAuBa n xutooidnpo, VAKWY dnAadn avOEKTIKWY OTLC
EOWTEPIKEC UOPOOTATLKEC TILEOELC.

e '0Bnon amo tn Blopnxavikn EmavaoToon



Kpipvn oty Abyva
Zvioypagia M. A. Bida (1858)

Yopoinwia ce yettovid

me Afvag (1933)

A. Evorpaniadnc & A. Kovtooyiovvye  TYIIR A YAPAYAIKA EPIA — Evomyra 2.1 Eicaywy) ota diKToa S1gvouns 5




New TEPN wOnol on

Anpoupyla omOXETEVTIKWY SLKTUWV OTLG AUTLKEG LNTPOTIOAELG
Blopnxavikn enavaoctaon

MeyaAn wlnon ™g ETILOTAUNG KAl TNG TEXVIKNAG, YOPAUALKAC (KoL Tou
aVOPWTTILVOU TIVEULATOC YEVIKOTEPQ)

— Xpnion avtAwv

— Kataokeun ¢paypatwy

— Emwonon tng YépoAoyiag

— EykoTtaotdoeLc UYLELVAG
AVETITUYHLLEVEC XWPEC TOU Boppa, urmepemnadapkela udatikol SUVOULKOU,
NMPOBANUa olotntag o€ aviiBeon e to Noto
Erttvonon tng Staxeiplong udatikwy mopwv
MpokAROELG

—  KAwpatikn aAAayn

— Auénon mAnBuopuov

— OwovouLKn Enpaoia
OAokANpwHEVN Slaxelplon Kol TPOoaPUOOTIKA SLlaxeiplon
Texvoloyia Yoatikwy Mopwv Kol TTopoywyLKr) ava.oUYyKpOTNoN XWPOLG



EVYVEL0BENTLWTIKS £pYa OTHY EAMAVUKN)
TE(OQLY[LOLTUKOTH Tal

e Boaowkn tpoUnobeon avamtuénc apxaiwyv TTOALTIOMWY

e EA\OSa mpwTo eyyeloBeATIWTIKO: 1856

 MeyaAn wBnon e€attiag tou pooduyLkou
npoPAnuaToq

e [ltwon otn 6ekaetia 40-50

e Inuavtikn avénon pexpL to 1980

o [MpoPANpatTa cwWoTAC EVTIAENC TWV EYYELOBEATIWTIKWY
epywv otn AYT

e [IpofAnpata KaKnNg ocuvtnpnong Kot Kakng Asttoupylog

e AVTOYWVLOTLKOTNTA EAANVLKNAC YEWPYLOC KoL
TOPAYWYLKN OVAOUYKPOTNON
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(TInm: FAOQ, Eurostat/ NewCronos).



NewTtepn eKTLLNON KATA
Koutooyiavvn, 2015

ZUYKEKPIUEVU, TO TOCOCTO TOV UPOELOUEVaY Yempykay yuumy oty Ellada avépyetul oto
32% Tov guvHAioL, Eve TEpimon To 60% TeV TedvaY edapmv apdedeTo (EAvikn Emtpom na
mv Kotamoiéunon me Epnuonoinong 2001). Ewdwotepa. amd ta oviloyikd eyyeofelnionkd
gpya apuoddmTeg tov Ymovpyeiov [empriag opdevetur mocootd 40% mg cuvolikd apoevo-
LLEVT)S EKTUCT|C. OnAaon) 5 200 000 otpéuuata emi govoiov 13 200 000, And avtd to 35-40% pe
emovelwkes neBdoovs, 1o 50-55% pe cvomjuoate katcovicuov, kol o 10% pe orayony
GpOELOT] KOl AOUTG cuCTHUATA Kpoapdsvcemy (Ymovpyeio Tsopyies., 2002). To vrdiouto
60% Tov opOsLOUEVOY EKTACE®V TNC YOPOS JPOSDETUL OMe 10OTIKG UpOosuTiKd £pyd
(Yrovpyeio Fempyioc. 2002). Av kot Ta TeievTaie ypdvia TUPUTPEITOL abSNCN OTU TOCGOCTA
KOl TOU KOTUIOVIGHOD Kol TS oTdyonv dposvans (m.y. ooy Kprfjtn n otéyony dpdsvon) @tdaveal to
80% Ileppepara Kpryme, 2002), 1 omoTelecloTikdTTe TOV OpOELCEMY EFEL UKOUM CT|LOVTIKG

e Pedtioon..



Epya ubpeloewv- COYNETEVTEWC

e Avuttapéia Boolkwv EPYwV ATIOXETEVONC OE
ULKPOUC OLKLOMOUC

e EAAewpn SIKTUWV O€ ULKPOUC OLKLOUOUG,
avaykn rmapakoAolOnoNnc Kot LELWONC
ATWAELWV SIKTUWV-TtaAailwon SIKTUwWV

e MeyaAn aVIOOUEPELO OTN XWPO



WuttaAewa: NMANpnc Asttoupyla to
2004




Texvoloyia Yéatikwyv MNopwv Ko
TIOLPOLYWYLKI OLVOLOUYKPOTNON XWPOC

Ekouyxpoviopog (kakiotn Asttoupyia) Kat dSnuovpyla apdeuTikwy
EPYWV
Epya amoxEtevong opBplwv kat anoxersuoewv (€pyo mpootaociog

nspLBa)\)\ovroq aAAQ KOLL AVOLTTTUELOLKO, TL.X. KOLTOLOTOLOF] LLE N
oteyavouc BoBpouc og mapaAlakoU¢ TOUPLOTIKOUC OLKLOMOUG)

JUVTNPNON, EMEKTOON KOL QVTLKATAOTAON TTOANEC POPEC
KakooxedLaopueEVWY SLKTUWV LOPELONG

AVTUTANUUUPLKOC oXedLlaouog, Wlattepa yia tn Meya —MoAn tTng
ABnvog
NepBarlovTtikn mpootacia

Awaxeiplon vdatikwyv Mopwv (Urapén a&loAoyou vdatikou
SUVOULKOU, KATIOLEC POPEC «KOKWE KATOVEUNUEVOU »

NeEec mpokANoeLg: KAlpatikn aAAayr), Evtaon akpaiwv GoLvouEVWY



YOpawNKN O€ CNECH UE TN UANCVUKN)
PEVGTWY KAWL THV USPOAOVICL



MRCWLKN PEVETWY Kalt YOROUAUKN)

Mnxowvikn pevotwv: EpmepikAeiel Tnv
LOPAUALKN (VewTepn avtiAnyn HETA TN
Bewpnon tou oplakol oTPWHATOC)
YOpavAwkn: Pon povodiaotatn, xpnon
NULEUETILPLKWV OXECEWV YLA TLC OTTIWAELEC
EVEPVELAC, O€ TIOANEC epapOYEC opoLlopopdN
pon. «AmAn Bewplay, Epdaon oTLc ePpapUOYEC

MNoAlotepa: AVTAyWVIOUOC METAEL TwV dUO
OXOAWV



YOpauhkn Kol udpoioyie

e YS&poloyia: avaAlvon Kot e€oywyn
OUUTIEPACLATWY KL VOUWV YL TLC OLAPOpEC
Sladikaoiec Touv udpoloyLlkoU KUKAOU Kall
LoLoitepa yLa tTh YwWPOoXPOVLKN €EEALEN TWV
vOpoAoyikwyv patwvopevwy (Toakipng, 2013)

e YO&paUALKN, epmeplkAeietal otnv udpoloyia, n
ETILVONOELC TNC USPAUALKNC uTtnpéav Ko
g&elitelc yra tov kKAado tnc udpoloyiac
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YreepBaion ubeauAMKNE

ALOOEVET), VAl TTONUTTAOKO UOPOUALKO
TEOBANUC TTOU EMLNUETCL [UE
uopoioykee uedodouc



12.2 AHOTEAEEMATA THX AIOAEYZHZ

4
Me mv &iédevon ag nangpdpag Siauécov evdg empaveiakod vOpopopéa
(evég tphApatog motapoy N evdg tapievthpa) napatnpeitar pia peioon g
aixung_tng nAnpudpag nov _guvodederar_and wa kabuvorépnon. Av yia

napadeiypa 6106gv0ei wa minpptpa péow evdg TPAPATOS PUAOIKOD vda-
topebparog (Zx. 12.1) pe v8poypdpnua e10pong nov @aiverar 0To Ix.
12.2 oro vbpoypdenpa ekpong, otn Béon 2 mapartnpeitar pia peioon tng
AIXPAS KAl pia xpovikn empPpddovon ep@Aaviong mng.

To anotédeopa avtd vnodnAdvel 611 ota QLOIKA vdatopedpata vndp-

5

=

Ex. 12.1: Ai68svon Swapécouv tou tunparos norauol and  Géon 1 omn
Béon 2.

* Zopgeva pe tov Nash (1960) 1o npofinpa tng 5168evong éxel 1peig dyeig:

a) Me yvoord o uvdpoypdenua skpong Kal nv xmpnukdInta 1ov vépopopéa va vro-
hoviotei 1o vBpoypdynpa siopong. [Nepintoon nov cuvavidral 61av 0 LEPOPETPIKGS
otafpée Bpiokeral katdvu touv @payparog kar npénel va Ppebei 1o vSpoypapnua
NG QULOIKAG AEKAVNS avdvin tou PPAyparos.

B) Me yvwotd 1o vBpoypdpnua £10pong Kai expong va vnodoyioBel n anoBnkevon.
Mepint@on nov guvavidral 61av PHENSTAIal N X@PNUKOMIA evog tpnparog vdaro-
pedparog pe uBpoperpikolis arabuods kar ata &bo tov dkpa.

y) Me yvootd 1o ubpoypd@nua €10poNng KAl YWOOTA 10 XAPAKINPITTIKA X®@PNTKOIN-
1ag/ anoBrikevong va vnodoyiaBei to vdpoypdpnpa ekpong. H tenevtala avtn ne-
pintwon eival n guvnBéotepn ota npofanpara Hiddevang nAnppdpas.

Toakipng kot MmeANOC,

2014



e Avakoudlon aLypung

NG

e Xpovikn emiBpaduvon axpu




AOYW TIOAUTTIAOKOTNTOC TOU PALVOUEVOU
ouvNOw¢ oTnNPL{OUOOTE OE MPOCEYYLOTLKEG

USpOoAoYIKEG neEBOdoUC (otnpilovtal KUpLa OTN
diatipnon tng palag Kot o€ pio uoBeon yLa
TNV amoBbnKevTIKOTNTA)




MeBobdonoyics Enidvong
Toakipng kat MmEANOG,

O1 xpnoponolovpeveg peBoSodoyieg 8§168svong givar §%o: 2013

a) Yépodoyiki. H npéBAsyn tng e€6NEng tng nAnputpag Baoizetai
otnv e{iomOon TN CLVEXEIAg Kal O€ Pid GLVAPTNON NG XOPENTIKOTATAS TOU
ovotnparog. Av o gopéag diapéoou tou onoiov yivetar n §168gvon sivai
TapIELTNPAg anarteitar emnhéov kar pia ovvdptnon nov cuvdéel v napo-
XN exkpong pe v anobnkevon tov @opéa. O1 pébodor avtig tng KAmnyo-
piag xpnoiponoiovv Sedopéva nAnpudpag €106860v Kar npofAEnovy 1a xa-

PAKINPIOTIKA NS NANHPOPAG €5O00V. Ul HEYOOO1 AVTIEG OEV O1VOULV NNANPO-
@opieg yia tnv nAfph xwpoxpovikin e€ENiEn tng nAnppbpag kair dev anai-
TelV yUVOOEIS TOV XAPAKINPIOTIKOV TOL Qopéd.

B) YépavAikr. H pabnpankn avanapdortacn tng e€€méng g nAnppo-
pag Baoizetar otn xpnoponoinon twv efio®oswv actabolg pong os a-
volktols ayveyovg (E€iodoeig Saint Venant). O1 pébodor avtng mng Kamn-
yopiag Sivouv 6Aeg 11¢ ninpo@opieg kKatd tn SifAsvon piag nAnpudpag
pgow evog L8poypapiroy Siktbov, xpnolponolobv OUWS OToXEia nov ona-
via givar yvootd kair o1 napadoxég nouv yivoviar yia tnv anhornoinon kdai
mv snidvon 1oV eCl0doemv avarpénouvv oe kanolo Babud v akpifeia kai

mv aiomotia tov pebdédwv aviomv.



IMiv. 1.2 Enuovnkotepec cvufoiéc omy vipoioyio Katd tnv mepiodo

1850-1960.
Ymo-
Etoc Epsuvwng Foppoin mEPL-
om
1851 Mulvaney OpBokoyua] pefodog vio mANUPe P TopoyT] 1
1856 Darcy Nopo «ivnong vIoYewsy VEpEY 2o
1863 Dupuit [MpocEyriom Kivions vEOVELDY VEpDY 2o
1871 Saint-Venant EZiGdoeid pn povipmg p-nﬂ-g pe ghetiBepr smodveia  la
1879 Du Bovs EZicmon CTEpEOmapOyT|s e GUPCT) 3a
1883 Ruppl MeBoboc SuocTOo0AOYT|CTC TULIEDTI| Py 1
1591 Manning Tomoc ToyiTnToS OF pot] Ue ehsbBepn emupdveLs la
1902 Slichter Bempie vROYEC POTC 2a
1911 Thiessen Mefloboc sxTiunonc emeaveles) s PpoyomTmong 1&
1011 Green & Pooud Bepsiaopsve povieio Hujdnomng 2 A .
Ampt :
1914 Hazen AVEALCT] CUYVOTITOV Y10t TATLLHDPIKES QUyLEC, 4 PXN ,
_ oykot Tapisvong OpeO}\OVl_Kr]
1914 Forchheimer ©Ozopia vmdyvens pors 2o ’
1925 Prandtl Ozopia TUpPOSOUC HETAQOPGS la HEGOSOC KOl
1925 ;g:g:;r Efigwon Guekopsvow oZuyovou GE TOTOM 3p VOLOC TOU D3 rey
1928 Meinzer Mvppeovasc m:pmpmp}:vmﬁ.r Vi pomopEY 2a
1931 FRichards Eiiomon axopecTig ponjc 2a
1032 Sherman Movodaaio vopoypaon Lo 1
1933 Horton Bempia Smbnang 2
1935 Theis Efiowmon vdpaukis|c opedTay 2o
1936 Shields Epimpro EsxnvniLatoc OTEPEOTOPOYTC 3a
1938 Snovder EurvBeTino povadioio vipoy paoT Lo 1
1938 MecCarthy MeBodoc Swdsvong minpuupdy Muskingum la
19240 Hubbert Bempin vdvELRS POTC 2o
1941 Gumbel [TBorvoTisd) B TOVOLLT] CEPOTATON 4
1944 Thomthwaite Ewxtiunon dvvimudic satpodioamvorc 15
1945 Clark FovBeTiood povadioio vipoypaoT e 1
1945 Horton Babnpotea) meprypagt] vopoypapURDy SUKTHOY 1y
1948 Penman EZiowon eZatunong 13
1948 I&{i}’fuﬁ]grﬂtﬂ Elicmor) GTepeomapoimc 3o

1949 Langbein EEIPEC ETHOUW0Y UEVITTOOV KOl LEPIRTC SU0pIE1ng 4

(owveyiletan)



ITiv. 1.2 (cvvéyrera) TnuovtikotepeC GUUPOAEC GTIV LOPOAOYIT KUTA TNV
nepiodo 1850-1960.

Ymo-
‘Etoc Epsvvnmic Toupoin nept-

Al
1950 Blaney & EZicmon eCaTlod10mvons KUAAEPYELDY 1

Criddle

1950 Jacob Elicmon un povipmg vmovelag ponc 2u
1950 Einstein Elicmon ctepeonupoync 30
1951 Hurst ELpiovi] voporoyik®v ¥povoseEpv 4
1951 Chow Tomonoine LITOAOYICU®V CTUTIOTIKIS LoporoYias 4
1955 Jenkinson [ EVIKEDHEVT] KOTUVOLLT] UKPOTATMOV 4
1957 Nash Movtéio ouvBeTIKOD [LlOVaOIKion vopoypagnatos 1
1957 Philip Eciomon ombnong 2
1957 Blench Pcmpic KOOECTOTOS HOPPNS VOUTOPEVLLATMV 3y

" 1: smeaveloky] vEPOAOYiD. 2: VIOYEI DPOLOYIC. 31 QUIVOEV IETOQOPAS. 4: CTATIOTI-
K] DOpOoAOYIQ: O GYECT] LE LOPOLAIKT). B oyeon ue mepifaiiovTiKn] TEYVOAOYIQ. V: GYECT)

e VEMIINMMOA oY A (TVE 1S TIET SN vl nt

Koutooylavvng, 2016



Awaxelplon Yoatikwyv MNopwv

Elcaywyn-Baoikec Evvolec-
Movtelo Ydatikou looluyiou
Ap M.ZtnAwwtn
Nektopa AMNG
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- Aswpvépta

| OvowdAina | AvBpwroyevi Alua

Mpoowpvn Znpaoia EAE
Kataotaon (drought) Nepou (water shortage)
Moviun =npotnta NAewpudpla
KATAOTOON (aridity) Epnuomoinon

(Desertification)

NAewpubpia: povipn n meplotacLlakn nepimtwon omovu n {Atnon
uTtepPBaivel Toug aélomoliotpouc vdatikolc topouc. Altia:
d  AvBpwmoyevn (av€non tou mAnBuopou, n EAAeldn vtodopwv
K.Ql)
d  Quowa
d  Juvbuaouocg
=npaoia: To PovOUEVO KOTA TO OTIOLO OL TTOCOTNTEC ELOEPXOUEVOU
SLaBEoLoU veEPOU O€ €va cUOTNUA ELVOL KATW QO TLG KAVOVLKEC
yla pia onpavtikn xpovikn rtepiodo (Toakipng, 2013) |

40
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YAPO - TIAPANOI'OZ
KYKAOZ
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SYNEIAHTOTIOIHEH *
TOY KINAYNOY /

ZHPAZIA

¥x. 13.1: O "vépo-napdioyos” kUkAos tng {npaaoiag.
To @awvépevo tng Enpaciag os aviiBeon pe dAda axkpaia yeyovdia 6-

news NANppvpeg, Karayideg kAm, éxer ouvnBwg peyaAn xpovikn S14pKeia
xwpic eVKoNa va diakpivetal n apxn Kai 10 1€A0G NS.

Toakipng, 2014



e YOATIKOC MOPOC

e YOQTIKO cuoTnMO
e YopoAoyikr Aekavn r Aekavn amoppong



Stk TEO0C

- Av kait elvat buokoAo va doUei akptBnc oplouoc
OTOV 0p0 «UOATIKOC TTOPOC» YEVLKA Bewpeital n
oroLadnmote Beon KukAodopilac Tou vepol oth
dUvon, OOV CUVAVTATOL O TETOLA popPn, WOTE
va eivat duvatn n xpnoluomnoinon tou amno
TEXVLKN KOl OLKOVOULKN amoyn, xwplic va
dnuoupyei npoBAnuata oto reptBaiiov
(Toakipng,2007).

- Min oupBatikot Yoatikol mopol



- votnpo.

e y’ vopoc dpaonc — avtidpaonc

e O opoq «ouom LLOLY npoepxerat aro 1o apxatoe?\)\nvmo
PO «CUVLOTNLLLY TO OTIOLO OCNUOLVEL K CUYKPOTW),
ouvdualw, cuvdew, evwvw» (MnAakncg, 2006).

e AVTIKE{MEVO HEAETNC, TO OTIOLO ATOTEAELTAL IO EVAL GUVOAO
OUOTATIKWYV (AVTLKELMEVWY, LOEWV, AvOpWTIWV K.ATL.), LEPOC
TWV OTtolwVv 1 Kat 0Aa. ouvd€ovtal 1 aAAnAemidépouv
HetaéL touc. OpLopEVO OO TOL CUCTATLKA TOU CUOTIOTOC
LTIOPEL eMionc va cuvdEovTal pe AAAQ cuoTApOTA N LOVO
LLE OPLOMEVA CUOTATLKA AAAWV cuotnuatwy (Wilson, 1981).
Otwdnmnote PploKeTAL EKTOC TOU CUOTIMATOC ATTOTEAEL
LEPOC TOU TIEPLBAAAOVTOC TOU, TO OTIOLO ME TN OELPA TOU
amoTeAEL Eva aKOUN cUOTNUAL.



Juotnuwkn Oswpnon otn ZAYN

BAGLKA XQAPOKTNPLOTIKA CUGTAUATOG: KaBe €pyo dnuloupyel oto mepLBaiiov

OAotnta, AAAnAeriépacn, [MoAurmAokotnta, £va oUVOAO avTIOPACEWV OTO

Zyéon pe to meptBariov Tou udatikd clotnua, oto ePLBEAAov
yevikotepa Iuotnukn
TIPOCEYYLON

Awayxeipion Yéatikwv Mopwv givar to
oUVOAO TWV EVEPYELWV (HETPQ,
£pya, KOVOVLOTIKEC SLatagelc,
oUUPWVIEG KATL.) yia TNV OLPHOVLIKNA
oxéon petoéy

— Y&aTkwv nopwv
— Kévtpwv katavaAwong
— NepBaAiovtog

Twpa aAAA KoL 0T0 HEAAOV ULE OTOXO
™ Satnpnon avamntuén

|45




Awaypoppatikn Moapovoioon Yoéatikou

2U0TNMOTOC
AwaBeowpotnra twv Z1on TV
Yoatikov Iopov Yoatikev [Iopwv [IepiBaiiov

(%) T (%)

=~k k)
(% %)




ApAAn l

'Oykoc vepou To 1980 = 1/3

Tou 1960

Eiopon 10 1950 ~
55km3/€ToC

1980: ~ 10% TNG €10por
Tou 1950 16 SRR
MTwon oradunc 1950-1980:
24m

MNapaAieg nOA&Ig

OIKOAOYIKR KaTaoTpoen
(akupwon TnG aAigiag /
xapiapi)

MpoBAnpara vyeiag yvia 40k
avlBpwnoug

Oikovopikn aduvapia
gnavakapync

THE ARAL SEA BASIN

# Araial

® x:l
S x Aral Sea

# ™~ KAZAKHSTAN <f

\--f\

FE Sy Hukus ”

TafkEnt

S \,\zsemsmu B ﬂ
TURKMENISTAN olunars i ";3 -~ _

7 KYRGYZSTAN
_\""'\.\_,_:—'

CHINA

Toakipng, 2011




YAPOKPITHZ2

e Hvontn ypaupun mouv cuvdeel ta PnAotepa onpeLla Twv VP WUATWV
NG emipavelac tov edadouc kat Staxwpllel tn por Twv ouBpLwv
voATWV.




Koutooylavvng kat Mapaong, 2013



ANEKANH ANMOPPOH2

H mteploxn tng emupavelag tng yng mou mePLKAELETAL Ao TOV
vOpoKpLTN

To 0pLo peta€l HUO YELTOVLKWY AEKOVWV QTTOPPONC =2 udpokpltNng

2 TNV MEPLOXN QUTI CUYKEVTPWVQVTOL T atkl,oocbatptkét ,
KQTOKPNUVIOUOTA, TIOU, 0T CUVEXELQ KATAANYOUV OE EVQL KEVTPLKO
oUOTNUO QTTOUAKPUVENC TOUC. TO QUOTNHO AUTO YIOPEL VOl ELvaLl
EVOL TTOTALLL, IOV KOTAANYEL oTn BaAaooa, Evag YELLAPPOC, ULa
KataBoBpa n pia Alpvn OToU TQ VEPO CUYKEVTPWVETAL KoLl
gtatuiletal n anoppodartat aro to €dadoc.

Ye KABe dlatopn VOATOPEUATOC OVTLOTOLXEL piat AEKAVI QTTOPPONG
(N utoAekavn ya akpiPeLa)

[l Adyouc SleukOAuVaNC (oe Kotawepnpuéva povtéha)—=> N AEKAvVN
UTTOOLALLPELTOL OE ETILUEPOUC UTTOAEKAVES

2000/60/EKAwoxeiptlon o€ eniedo Aekavng
aropponc (cvotnua)



|
| /—l— Tonoypagikéds / Emeaveiakdg ubpokpitng
|

Ynoyeiog vOpokrpitng

______ "_-"""-...“
/a'i'—‘ Yroyeiog \*s\
~—" opizovtag SO
Atadopd LEPONOYLKAC Kot A -
USpoyewAOYIKNG AEKAVNG > (@) |
--- Aev Tautilovtal . : i
z D Tonoypapikdg / Emeaveiakds udpokpiing

Ynoyeiog
vbpoKpitnNg N

adanéparo

Zx. 3.2: [lepimtdoels anékAiong ornv eKTiunon e Askdvng amoppors mov
yiverar pe fdon rov ronoypa@Iiko /emeaveiakd vSporpirn:
a. To wnAdrepo onueio tov vndyeiov opizovra Ssv cuvuminte us
TOV Tonoypa@iké vSpoKpirn.
B. H &idraén tov yewdoyikdv oxnparioudv Snuiovpyei ouvBhkse
KaraAAnAeg yia rov vnoyeio vEpoKpitn va PBpiokerar oe Simdavi
Aexdvn amoppong.
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Ynapyoovoa kataotaon
Zevapio 1: Méoeg vopoloyikeg oovbkeg
Zevapio 2: Avoueveig vdpoloyikeg oovbnxeg

MeN\OVTIKI] KATAOTAOT PE
IMAPANNNAL] KATACKEDI) £PYDV
2evapio 1: Méoeg vopoloyikeg oovbikeg
Zevapio 2: Avoueveig vdpoloyikeg oovinkeg
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LKO XWPEO

Alll OLUV L/

e  MIKPEC AeKAVEC aTtopPONG Kal TTOAAATIAO KOBEOoTWC

e Ydatka Slapepiopata

e Meilwv Aekavn amoppong

e ZYnuatormoinon udaTkoU CUCTAUATOC UE BACN CUGTNLLLKEC APXES

200/60/EK

Awaxeiplon oe emnimedo Aekavng
el {ofe]elely[y

NA€oG, ULKPEC AEKAVEG ATIOPPONC

‘Evvola peilovog AekAvng amoppong
M.x. 6An n Na&ocg r to SUTLKO TUAUA




Meon Bpoxontwon Ko
Sdlaomopa

Y opuetpo Aekavng
QTIOPPONG

MeéeyeBoc Aekavng
arnoppong (Le mpoooxn)
[ewAoylKol oxnuatLopotl
otn A.a.

KAloglc A.a kot
dutokaAun, oxnua
AvBpwToyeveic
SpaoTNPLOTNTEC
Mpocoxn oto kapot!!!

01 - 5050630, ,000C




- AYD-Opouéc

Awayeiplon Yoatikwyv Mopwv ival To GUVOAO TWV
EVEPVELWV (LETPA, EPYO, KAVOVLIOTLKEC HLATALELC,
OUUPWVLEC KATL.) yLa TNV APUOVLIKNA OXEON METAED

— YéaTikwv mopwv
— Kevipwv katavaAwong
— NepLBailovrtoc

Twpa AAAA KoL 0TO LEAAOV LE OTOXO TN

SLoTtnpNoLUN avATTuén
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Tiuég Tou Seiktn
gunuepilog avw
tou W, avarmtuén
dlatnpnotun

Tiuég Tou beiktn
EUNUEPLOC KATW
Tou W_., KN
erBiwon

e Avamntuén nou xapoktnpiletal:

Asiktng
Eunpepiog

v

«BEATLOTN Avon»
aAAa...

X Anodotikotnta, un dtatnpnopotnta, un emPBiwon
¥* 'OxL ypniyopn amodotikdtnta, dtatnpnopotnta, eniwon
# Mn anodotikdtnta, pn dtatnpnopotnta, eniiwon



— Texvokpatikr) Otaotaon

AYN - Opyavetikn) oOtaotaon
\ P Y | 1] |
Altadwaoia vAonotnong




Mopoxn MOCLUOoU VEPOU

Kata to duvatov kaAvupn tng {ntnong
(emopkn moootTNTA KAl TOLOTNTO)
NMPOCTACLO TWV USATIKWY TTOPWV KAl TOU
nepPpairlovtoc

[Mpootoaocia amo akpoia uOPOAOYLKA
dawvopeva



1 1 7T\

A ILI\I‘II"‘
avvvxcpclcecy

MoAANQTTAEC XPNOELC LOATIKWY TTOPWV

YTOKELUEVLKOC Ttapayovtac Kata th Anyn anodaonc
O©€eOULKO KEVO N ToAuapyia

ABeBoaotnta udpoAoyLkou KUKAOU

=npaoia

ABefootnTa 0TNV AMOTLUNON TWV EMUTTWOEWV AAAQ KoL
oTn ouykplon SLaPoPETLKWYV KpLtnplwv

Avaykn OLETILOTNUOVLKOC TTPOCEYYLONG KOTA TO OTPATNYLKO
oxedlaouo

Avaykn cuvepyaoiag SLopopETIKWY OUAd WV
evOLODEPOUEVWY, UTINPECLWV OAAA ONUOKPATIKWY BECWV.

KAlpatikn aAAayn



01: Autikn) MeAotrdvvnoog
02: Bépeia Mehomdvvnaoog
03: Avartohikrj MeAordvvnoog
04: Autikry Zreped EAGDa
05: 'Hmeipog
06: AtTiKi
07: AvatoAikr} Zreped EANGDa

. @ecoahia

Autikil Makedovia

08

o<
C% 10: Kevrpiki Makedovia

i 11

12

. Avarohikry Makedovia

p o 12: ©pdxn
$5 13: KpAt
L 14 Nnai@ Ayaiou

o L
¥
.

Ty. 1.5 Awpepiopdc g EAAGSag o 14 vdatikd swepepicpata.
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Elocaywyn otn

- Awaxeigiom

Yoatikwv
IToowv otnv

" EAAGOQ

Yoatmika Atapegiopata

01: Avtikn
HEAD?T:::EW]GD;
02: Bopewx
[IzAomtovimoog
03: AvatoAua)
ITzAomtovvmoog
04: Avtikn) Lrepea
EAAadba

05: Hmzwpog

06: At

07: AvatoAwm) Ltegsa
EAAada

08: Ozooalia

09: Avtia Makzbovia
10: Kevrowm)
Moacebovia

11: Avatodum)
Maxedovia

12: Opam)

13: Korym)

14: Nmowx Aryaiov

Koutooylavvng, 2013




[TAaiolo drxxeiplong VOATIKWY TTOEWYV OTNV
EAAad

O

Entaokeia vepov atn ywoa, aAAQ avoLolo oo KATAVOLT TV DOXTIKWVY
oy = # . oy

TOQWYV OTO XWQO KAl OTO XQOVO — LUVETIEIX Ol EAAEILULLATIKES TTEQLOY EC
(@zcoalia, AvatoAwkn ITeAomovinoog, Nnowax Avyaov)
Avopoopoodn katavor) e CNTnon< aTo Xweo KAl TO XQOV0, AVAVTITTOLXT)
LLE TNV KATAVOLT) TNS TRoThooas — AmatnoT) meotdeQelakwy TOAITIKWY
TToAUTTAOKO KAl KATAKEQUATITHUEVO AVAYAVDO — LUVETTEIRX IUKQES KAILAKES
LOPOAOYIKWV AgKAV@V KAl TTOAAA LOATIVA CWHATA TTOV XTTAUTOUV
TAQAKOAOVON O Kat TROTTAC A
E&ap  Poosiac EAAadAS amo vdaTtikovs moQous YEITOVIKWY KOATWY —

= oy - oy - - - - - ] e
Amaitnon yix JIKQATIKES CUVEQYATIES
Kuglagyia Tawv mMoPANHATWY TOCOTNTAS EVAVTL TNS TOCOTNTAS —
AvallomomTa eTUOAVEIAKA VEQA KOl VTIEQAVTAT|UEVA VTTOY eIt — AVAYKT)
Vi Ve £0ya (HeyaAns kAlpaxkas, moAAamAoL okoTov)
Avaykrn cuVoAIKoU (DIXTOHLEAKOD) OYEDIATOU KAl TIQOYQALULATIOHOU YIX
ae1dboOIKT) aAVATTTLET)

TTryr: YTIAN .c. (2003)

A. Kovtooywinnme, Ewayanyty: Bvvoseg, uzBododovia, ueyviby 21




Alaguvoplaka notayia

ﬂEpIUUOTEpG uno 150 I'IOTC]IJIG ka1 50 peyu)\eq Aipveg d1EBvg
| vTal anc 1N dYTEPA KPATN

AlakpaTikn YOpoAoyikn Aekavn

NEoTOU
EAAGSa GR

BouAyapia BG
ZUVvOoAIKO pnkog 230km (130 GR, 100 BG)

Emgaveia (km?) 2.864 GR
3.412 BG

MAnBuauog 41.958 GR
133.851 BG

Méean eTragla anoppor) 2076 x 10 m3




Water resources and water exploitation

Total fresh water resources,
long term annual average,
thousand m® per capita”

Water exploitation index"", %

Belgium 1.8 32
Bulgaria 14.1 i}
Czech Republic 1.5 12
Denmark 30 4
Germany 23 18
Estonia 8.2 15
Ireland 10.7 2
Greece 6.4 13
Spain 24 30
France 28 17
Italy 28

Cyprus 0.4 64
Latwvia 14.9 1
Lithuania T.3 a
Luxembourg 3.3

Hungary 11.6 5
Malta 0.1 21
Metherlands 5.4 11
Austria 10.1

Poland 1.7 18
Portugal 5.9

Romania 10.5 3
Slovenia 15.8

Slovakia 14.8 1
Finland 207

Sweden 19.5 1
United Kingdom™®"* 248 13
leeland 532.3 8]
Norway 1.1

Switzerland 6.8 L]
Turkey 3.3

Population data- 2008.

Long term annual average: a minimum 20 years of latest available data. For Malta average based on 1995-2007.

The water exploitation index represents total water abstracted as a percentage of total freshwater resources.

Reference penod varies between countries: 2002 data: Hungary, 2004 datac Denmark, Germany; 2005 data: Belgium,
Poland, kceland; 2006 data- Spain, France, the Metherfands, the United Kingdom and Switzerland_ 2007 data: other

couniries.

*** Includes England and Wales for the water exploitation index

Data not avalable



YOpobotiko cuotnpa ABnvac
Stapopornoinon dtabeoipotntoc
vepoU kol {NTnoNnG

TomoypadLKEG Kal KALLATOAOYLKEC CUVORKEG
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A. Koutoopudvwn§ & A. EvoTpaniadng, To ufpobonikd cuoTnua g Al 2




Y&podotiko cuotnpa ABnvac: KipLeg cuvicTWOoEG

Tamevripag il Tomeutipag |28 & A ) \
Evijvou Mépve A : RS, .
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Aopn Tou udpodoTikou cucThHatog Tthg ABRvacg

E , . . . Adpvn Yhikn
§ = Tapeutipog Evnvouw Npog apdevon Kwnoldoug +45 g +T8 m - 587 hm?
E § +455 e +500 m - 104 hm?
BowwTikog Knguooc Ymepyeihon/ Suaduyn

Npocg Nopoadipvn/Evpoixd

2400 km? - 353 hm?

Topuevmpoas Mopvouw
+382 wg +435 m - 643 hm?

Etoboc onpa
+440 m

Toquevtripog MopaBwva
+186 wg+223 m - 41 hm?

188 km - 16 m#/s

Yépoywy. Mdpvou

+ lewtpnosig (pe cwAnvwoelg Sacvvdeoncg) + Avthootdowa + Mikpd vdponlektpird £pya
A. Koutsopudvwig & A, EvoTpaniadng, To ufpofoTikd cuoTnua T Adquag 7




