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Interpretation is available.

You can get your headphones at the welcome table.
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Agenda

Welcoming words

Vasilis Latinos (ICLEI, REGILIENCE), Irene Bonvissuto (EC, DG CLIMA), Efstathios Avramidis (Region of Central
Macedonia), Chrisanthi Kiskini (Regional Development Fund of Central Macedonia)

Topic 1: River floods - Risk analysis, PESPKA measures and their implementation and solutions to
flood risk tested within the Mission

Leon Kapetas (RCN, REGILIENCE), Theoni Giaramazidou (Directorate of Environment, Industry , Energy and Natural
Resources of the Region of Central Macedonia), Gareth Lewis (University of Exeter, ARSINOE & WATERVERSE) & Zisis

Mallios (Aristotle University of Thessaloniki, ARSINOE), Jasper van Lieshout (Nelen & Schuurmans, IMPETUS), Indriany
Lionggo (IEECP, REGILIENCE)

Cross-cutting topics relevant to financing, citizen engagement and implementation success
Vasilis Latinos (ICLEI, REGILIENCE), Joanna Makocka (F6S, REGILIENCE), Miljenko Sedlar (REGEA, REGILIENCE),
Stefanie Bilgram (adelphi, REGILIENCE)

Topic 2: Water management - Risk analysis, PESPKA measures and their implementation and
solutions to flood risk tested within the Mission

Vasilis Latinos (ICLEI, REGILIENCE), Panagiota Rakimpei (Directorate of Environment, Industry, Energy and Natural
Resources of the Region of Central Macedonia), Kilo Monokrousou (NTUA, Impetus) Taxiarchis Seintos (NTUA,
CARDIMED, HYDROUSA), Guido Schmidt (FT, REGILIENCE, ETC-BE), Indriany Lionggo (IEECP, REGILIENCE)

Overall discussion and closure

Jen Heemann & Sofia-Natalia Boemi (IEECP, REGILIENCE), Melachroini Daniilaki (Civil Protection Department of the
Region of Central Macedonia), Vasilis Latinos (ICLEI, REGILIENCE), Nadege Seguel (FEDARENE, REGILIENCE)
Standing lunch - Including time for further networking, exchanges and discussions

Field trip to nature-based solutions at the Thessaloniki waterfront REGII_IENCE
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Regional Pathways to Climate Resilience

Fevikn AieuOuvon Avantuéng & MepiBaAAovrog NMKM
AieOuvon NepiBaAAlovTog, Biopnxaviag, Evépyeiac & ®uoikwv

NMANHpUPIKG paivOopeva oTo MNepipepeiako ZXEDIO
via Tnv Mpoocappoyn ornv KAipatikn AAAayn (MeZMKA):
KUpi1o1 KAIHATIKOI KivOUVOl, OTPATNYIKEC NPOCAPHOYNG,
nPoodoc kKal NPOKANCEIC EPAPHOYNG

Osovn MNapapadidou
AaooAoyoc-MepiBallovToAoyocg, Aypovopoc & Tonoypagpog Mnxavikog A.M.0.
M.Sc. TexVIKEC kal JEBodoI oTnv avaAuon, oxediaouo kail d1axeipion Tou Xwpou




Me 1o MeZKMA MKM uAonoisital n orpatnylkn TnNG MepIPEPEIAC yia TNV AVTIUETW
KAIMATIKNG dAAAQyng, ME OTOXO Tn HeEiwon Tng sundabeiac Tng Mepipepelac o
KAIMATIKNG aAAayng kal Tn 6wpdkion TnG €vavTl duTng, JE Tov NpoadIiopIoNOo Kal
anapaiTNTwyV HETPWV Kal OpACEWV.

Avaykn via 0wpakion TnG NepipEpelag anevavri:

>
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YAONOIHZH NEZNKA MNMKM

oTnv auénon Tnc Beppokpaaciag
oTN HEiwon TwV BPOXONTWOEWV
oTnNVv au&énon Tng cuxvoTnTAc KAl TNG EVTAoNC AKPAiwWV KAIPIKWV (PAIVOHEV®V (NA
Enpaocia, aveuoBUeAAeC, KAUOWVEG KAM.)

oTnv avodo TnG oTadung TnG 6aAacoac
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lMAnuuupika eaivoueva orov Anuo AAuwrriag lMupkayia otnv Topwvn XaAkidikng (Anuog 21Bwviag) KartoAiof

lavoudpiog 2023) (AuyouoTog 2021) paivous
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BAZIKOI A=ONEZz NEZIMNKA

EKTiNNON avapevOUEV WV
KAIHATIK®OV HETABOA®V
otV NKM

4

. AvaAuon TP®WTOTNTAG
ENIMEPOUC TONEWV KAl
YEWYPAPIKWV NEPIOXWYV OTNV
KAIMATIKA aAAayn

. Kaboplouoc TOHEAK®V Kal
XWPIK®WV NPOTEPAIOTATWV
0€ OXEON ME TNV avaykn
ANYNG HETPWV.

EKTiunon Guecwv Kal JakponpOBeoNwWV ENINTWOEWV
TNG KAINATIKAG aAAayn¢ oToucg d1aPOPETIKOUG TOUEIC
TOU NEPIBAAAOVTOC, TNG OIKOVOMIKNG KAl TNG
KOIVWVIKNG dpaoTnpiotnTag otnv NKM

Alepelivnon TwvV \
01aB0IHWV Iepapxnon Kai TEAIKA
TEXVOAoyYiwV Kal |:> eNIAOyrn HETPWV Kal

NOAITIKQV dpaoswv ava Toua.
npocappoyng avd
TOMEQ




EKTIMHZH ANAMENOMENQN KAIMATIKQN
METABOAQN

v TpaypatonoinBnke avaAuon TACEWV YIA TIC KUPIOTEPEC KAIMATIKEG UETA
KAIMATIKEC NPOPBOAEC ano JIEBVWC avayvwploueva NMeEPIOXIKA KAIMATIKA W
o€ XwpIkn avaiuon 12,5kmx12,5 km.

v ZUVOAIKG peAeTnBNnkav 13 Baoikoi kal 41 napaywyol KAIPATIKOI OEIKTEC.

v'H avaAuon TaoewVv TwV KAIJATIKOV JETABANTWYV npaypaTonoindnke o< nined
. Yia BpaxunpoBeopo (2011-2030),
. HeoonpoBeopo (2031-2050) kal
. HakponpoBeopo (2081-2100) xpoviko opilovTa.

v'H avaAuon TwV TACEWV TWV KAIMATIKOV PJETABANTWY npaypaTtonoinénke yia
naykoouiac €EEAIENC CUYKEVTPWOEWV agpiwv Tou Bepuoknniou (RCPs) TnG
A&lohoynoncg Tn¢ IPCC. Ta oevapia:

« RCP 4.5 yia 1o evdiaueoo oevapio €EEAIENC EKNOPNWY AEPIWV TOU Bepy
« RCP 8.5, yia To duopevec aevaplo €EEAIENC EKMOPNWYV AEPiWV TOU Bep




O1 KAIHATIKEG HETABOAEG OTNV
NEPIOXN HEAETNG NMANpUUPIKG PaIVOpEVa

vH péylotn moodtnta VeEpOU TOU Katakpnuviletow o€ oUVTOMO
dtaotnpa (evtoc 24wpov 1 / kat 48wpovu) eivar €vag deiktne mou
XPNOLHOTMOLEITOIL YL TRV EKTIUNON TNC TAONC €K6NAwoONG

TANMHU PLKWV PALVOUEVWV.




O1 KAIHATIKEG HETABOAEG OTNV NEPIOXN HEAETNG TG cpalvbpsvd

; 5 ’ MetaBoAr etijoLag pEoNG HEYLOTNG Bpoxontwong 24wpou otnv
Kat yia toug 6uo Oeilkte¢ tng MHEONG MEYLOTNG KM

etRowg PBpoxomtwong 24wpouv Kat 48wpou
napovolaletal avénon o€ OAa TA OEVAPLA KOl oo
XPOVLKOUG opLl{oVTeG 500
T METABOAH MEZHE MEFITHZ BPOXONTOZHE 240POY (Mmj ” 4,00 —e—2011-2030
ANA ETOZ ZE IXEZH ME THN MEPIOAO 1986 - 2005 3,00 T A0t
. —0— 2081-2100
Ievaplo TIQAYKOGLLOIC Xpovikoc opilovrac 2,00
SEEAENG oUYKEVTPLOEWY | 514 Hag 2031 - 2050 2081 - 2100
AQO 1,00 — - X
—_—
0,78 0,88 2,88 0,00
RCP A5 RCP 85
0,61 0,32 6,24 :

MetafoAn peong etnolag Bpoxomtwong 48wpou otnv NKM
9,00

8,00

METABOAH MEZHZ METIZTHZ BPOXONTQIHE 48QP0OY (MM)
ANA ETOZ ZE ZXEZH ME THN NEPIOAO 1986 - 2005

7,00

6,00

IevapLo TLOYKOOLOIC Xpovikog opilovrtag
£EEMENC OUYKEVIPWOEWV

5,00 —8—2011-2030

2011 - 2030 2031 - 2050 2081 - 2100 4,00 —8—2031-2050

AQB —8—2081-2100
3,00

1,44 1,14 3,82

2,00

1,29 0,27 8,23 1,00 0\—:

0,00

RCP 4.5 RCP 8.5




O1 KAIHAaTIKEG HETABOAEG 0TV NEPIOXN HEAETNG . .
NMANHHUPIKA PAIVOMEVA

v Ie pakponpobsopo opilovta, peyoAUTEPO Kivbuvo TANMUUPAC Oa QVTLUETWITIOOUV Ol
Nepudpepertakeg Evotnteg MEAAaG kot HpaOiog.

v Je eninedo Afpov, ol o ekteBelpévol Ba sivat ol Afpot AApwriog, MéAAag, ZkUSpag,
Nawoviag, ApiototéAn, Naouvoag Bépoiag, AAe€avdpeiag, Edsooag, Aiovu — OAOumov,
MNudvag — KoAwdpoU, Aaykadd, MuAaiag — Xoptiatn, Oépung, Katrepivng, BOABNG,

NeanoAng - 2ukewv, KaAapopidg, MavAou Meld, Oecoalovikng, QpoLoKAoTEOU,

\

XaAknéovog kat KopdeAlov — Evoopov.

Ta tpoPAR AT OVOLEVOVTOL TILO
gvtova (VP nAn T HeETOBOANC
Bpoxortwong Tooo o€ emninedo

24wpou 000 Kal 48wpou) OToUC
Anpouc NEAAac, Zkudpac,
ApiototéAn, Naovoag, BEporoag ko
AAegavopeLag.




O1 KAIHATIKEG HETABOAEG OTNV NEPIOXN HEAETNG

NMANMHUPIKAG PAIVOHEVA

v Ta Tnv 81e€0dIkOTEPN avaAuon TG Taong EKONAWGONG NANMNUPIKWV
(PAIVOUEVWV €EETAOTNKE €MINAEOV Kal O apliBUOC TWV NUEPWV TOU
£TOUC NMOU N TINN TNG BpoxonTwaong €ival peyaAuTepn ano 1o 950 kal
TO 990 €KATOOTNUOPIO TWV TINWV TNC NEPIOOOU avaPopag

v (NUEPEG HE MOAU Bapia Kal akpaia BPoXonTwon avTioToixa).

H avaAuon Twv OUYKEKPIPMEVWV
deIkTwV €0c1&e OTI 0 OAa Tda
gevapld KAl  TOUG  XPOVIKOUG

opilovTeC TA 4akKpdia @QAlvouevd
BpoxonTwaong 6a auénbouv.




O1 KAIHATIKEG HETABOAEG 0TNV NEPIOXN HEAETNG

v 0 8eiktn¢ Twv akpaiwv povopévwy Bpoxontwong nopouctalet avénon
v 0€ OAOL TOL GEVAPLOL KOIL TOUG XPOVIKOUG Opi{OVTEC.

METABOAH APIOMOY HMEPQN ME AKPAIA
BPOXOMNTOZH ZE ZXEZH ME THN NEPIOAO 1986 - 2005

Ievaplo TIOYKOOLLOLG Xpovikoc opilovrac

eCEMENC OUYKEVTPWOEWY
AQO

2011 - 2030 2031 - 2050 2081 - 2100

0,75 0,55 1,61
0,39 0,21 1,27

1,80
1,60
1,40
1,20
1,00
0,80
0,60
0,40
0,20

0,00

NMANHHUPIKA PAIVOHEVA

MetafoAn aplBuol nuepwv pe tpn Bpoxontwaoenc >99° g
Bpoxomtwong nepLodou avadopdc (NUEPES UE aKpala
Bpoxontwon) otnv MKM

—o—2031-2050
\ —0—2081-2100

RCP 4.5 RCP 8.5

—e—2011-2030



O1 KAIHATIKEG HETABOAEG OTNV NEPIOXN HEAETNG . . ‘
MANMHuUPIKA PAIVOHEVA

MetaBoAn nuepwv pe Bpoxomtwon > 990 EKATOCTNMOPLO TWV TLHWV TNg epLodou
avadopac ava MN.E tne NMKM

RCP 4.5 2011-2030 RCP 4.5 2031-2050 RCP 4.5 2081-2100 2(}11 2[)31 RCP 8.5 2081-2100

2,00

1,50

1,0

o

=

0,5

0,0

o

-0,50

B OQsoooiovikng M Hpabioag MW EKAkic WMNeAhoag MTMeplag MIsppwv M XaAKWOWKAC
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MEOOAOAOIIA ANAAYZHZ TPQTOTHTA!:

[la TNV €KTINON TNG TPWTOTNTAG TWV EMIMEPOUGC TOPNEWV KAl YEWYPAPIKWV NE
MNepipepeiac Kevtpikng Makedoviag oTnv KAIHATIKA aAAayn akoAoubnbnkav Ta
BnuaTa:

Sl S EEEE EniAoyn TV TOPEWV YId TOUG onoioug Ba yivel avaAuon TpwToTNTAG

BHMA 2° EniAoyn Twv kaTtadAAnAwv JeIKTwV Yyia Tnv anodoon TnG €nidpaong
KAOe KAINATIKNG OUVIOTWOAC o€ KABe €EeTalOUEVO TOPED

BHMA 3° EkTiunon e€uaiobnoiac kaBe TOPEA OTIC KAIMATIKEC METABOAEC -
KAipaka eualofnoiag

=1 LN AR YNOAOYIONOG €KBeONG KABE TOPEA OTIG KAIMATIKEG METAPBOAEG -
KAipaka €kBeong

BHMA 5° EKTIiHNON TPWTOTNTAG TOMEWV KAl YEWYPAPIKWV NEPIOXWV




E ETAZOMENOz TOMEAZz Q2 INPOZ TA
a [NAHMMYPIKA ®AINOMENA

>MNoTapia

XPNOIUONoIoOUPEVOL KAINATIKOI OEIKTEC

v' MetaBoAn peonc Beppokpaciac

1oV Topéa autod eEeTadovral v MeTaBoAn apiBUoU  OUVEXOUEVWYV NHUEPWV
. . ava €roc JE nUMeEpnoia Bpoxontwon < 1 mm
v 1a Motapia YZ tn¢G NepipepeIac ta

SO CTGRGTTR TN G0N [CNRG RIS R v MetaBoAR  apiBpol  nuep®V  PE  Tiun

ZANAN Bpoxontwong > 950 ekatooTnuUOpPIO TNG

v 0l NEPIOXEC OTIC ONOIEC £XOUV Bpoxén'Tcoonq' nsplc')'éou ava@opac (NUEpPEC
kaBopioTei Zwveg AuvnTtika YynAou ez e [BERe [Epeeinmvei),

Kivduvou NMAnpgpupac (ZAYKI) v MeTaBoAR oTadunc Tnc Baracoac

v 1a ppaypaTta tng NKM (He 1ig
TEXVNTEG TOUG AINVEG)

v' ol neploxeg NOEB Mediadwv

OsooalAovikng — Aaykada kai
MNediadacg Zeppwv



EKTiHNoON TNG TP®WTOTNTAG TOU TOHEA NoTaAlId Fewypaikn Avaiuon

Tpwtotnta motapiwy MAnupupwv ava MN.E tne NMKM

3,00
0,25
0,25-0,50
2,50 0,50 - 1,00
1,0-1,50
> 1,50
2,00
1,50
1,00
0,00 I I
RCP 4.5 2011-2030 RCP 4.5 2031-2050 RCP 4.5 2081-2100 RCP 8.5 2011-2030 RCP 8.5 2031-2050 RCP 8.5 2081-2100

B Ocsooohovikne M Hpabiac MWKAkic BETMNEéAac EMepioc MIsppwv B XaAKSIKAC




EKTIiHNON TNG TPWTOTNTAC TOU TOMEA NOTAMIA

2011-2030

RCP 4.5
2031-2050

Fewypa@ikn AvaAuaon

0,50-1,00
1,0-1,50
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NMIOANEZ ENINTQZEIZ KAIMATIKHZ AAAATHZ 2TON TOMEA NOTAMIA

MEOOAOAOI'IA EKTIMHZHZ KAI ASIOAOINHZHZ ENINTQRZEQN
==) Bnpa lo
Nepiypa®n eNINTWOE®WV KAIHATIKAG aAAayng oTtov e§eTtalOpevo ToHEa TG NMKM

N Brijpa 20
EXTIiHNON eENINTOOE®WV KAIHATIKAG aAAayng oTtov eEetalOpevo TopHEa TG NMKM

v MBavoTnTa uPaviong

v 'EkTaon (yewypa@ikn neploxn/Heyeboc ennpealOpyevou nAnbuaopuou)

v 'EvTaon (peyebog ueTaBoAnc)

v MoAunAokOTNTA ENINTWOEWV

v (MNXAVIOUOC EPPAVIONG, CUVIOTWOEC TOU (PAIVOUEVOU, €EAPTNOEIC EVTAONCG KAl EKTAONC)
v XpovIKOG opifovTac ePpavions ENNTWOEWV

v  AuvaTtoTnTa avaocTpoPnc n EAAxXIOTONOINONG

v AlanepIPEPEIAKOC XapaAKTNPAC

Bripa 30

AEloAoynon eninTWOeWV KAIHATIKAG aAAayng oTov eEeTalOpevo TopEa TG NMKM

BaBuoAdynon noAAanAwv kpitnpiwv nou BacileTal:
v oTn OpIpuTNTa (Magnitude) Twv CUVENEIWY OTNV KOIVWVia, TNV OIKovouia Kdl To nepiBaiAov
v/ oTnVv NBavoTnTa aveniBuunNTwV CUVEMNEIWV Kal

v/ OTOV €MneEiyovTa XapakTnpa ANYneg Kiag anopaong
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EkONAWON NANUPUPIKWV PAIVOUEVWY, AU&Enon TNG evraonc BPoXonTwoEwWY 88,89
neplopiopevVn duvaToTnNTa anobnkKeuong
vepoU (AOYw au&nuevnc anopponc).

MpokANON €NINTOOsWV and NANUUUPIKA | AUENoN TNG evTaong BpoxonTwWoEwY 88,89
(PAIVOUEVA OTIC AVOPWMNOYEVEIC XPNOEIC
Kal Ta NePIBAAAOVTIKA GUOTRKATA Mou
BpiokovTal oTNV €yyUTEPN NEPIOXN
OIEAEUONG TWV NOTAMWV/PEUATWV.

Aduvapuia napoxETeuonc ouppiwyY, KN AUEnon TNc evraonc BpPoXonTwWoEwY 66,67
IKavonoINTIKN AEIToupyia Twv
OUOTNMATWV ANOXETEUONG OE OOUNMHEVEC
NEPIOXEC MOU BpiokovTal OTNV £YYUC
neploxn. AnNo TNV avenapkn anopporn Twv
ouBpiwV PNopei va npokAnBouv
KATAOoTPOPEC OTIC UNOOONEC, ONWC Kal
oTnVv AsiToupyia Twv EEA.
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MpokAnon €dagikng d1aBpwangc, AUEnon TNC evraonc BpoxXonTwWoEWV 59,26
au&non TNG oTEPEONAPOXnNG TWV Emipnkuvon Twv nepiodwyv Enpaaciag
NOTANWV/PEPATWY, HETAPOPA PepTWV | AUENON TNC Bepuokpaaciac

OE YEWPYIKEC EKTACEIC.

MpOKANCN apvNTIK®OV ENINTWOEWYV oTa | AUENON TNG EvTaong BPoxXonTwWoEwV 34,57
uddATIKA OIKOCUOTNMATA ONWC PUOIKEC N | AUENON TNG Bepuokpaaciag

TEXVNTEG AIMVEG, MOTAMIA K.A.M., KABWG | Emunkuvon Twv nepiodwyv Enpaaciag
N JETaBoARn TNG NOCOTNTAC TOU VEPOU
JUnopei va JeTaBalel TiIc eUOpauoTEC
ICOPPONIEC TWV OIKOOUGTNHATWV.

Kivouvoc kabilnoswv Kail Au&non TNC evraocnc BpoxXonTwoeEWV 34,57
KaTOAIOBNOEwV PNETA TNV EKONAWON Enipunkuvon Twv nepiodwyv Enpaaciag
NANUHUPIKWV PAIVOUEVV.

S UYKEVTPWON KATAKPNMVICGNATWV N AuU&non TnN¢ evraonc BpoxXonTwoEwV 34,57
anoppeovTwV UdATWV O€ NESIVEC
NEPIOXEC, Onou O&v €ival duvaTtn n
31InBnarn Toug, AOYw TNG XAKNANG
udaTonEPATOTNTAC TWV £0APWV TOUC.




KAOOPIZMOzZ NPOTEPAIOTHTSCN
via Tn AWn OpACEWV-HETPWV

supynépagpa: Asv
d1aTPEXOUV OAOI Ol TOHEIC
TOU NEPIBAAAOVTOC Kal TNG
olkovouiac Tng Mepipepeiag
Kivduvo ano Tnv aAilayn
TWV KAIJATIKWV CUVONKWV
N TOUAQXIOTOV OEV
KIVOUVEUOUV OTOV idIo
BaOuo n 1o idio ageoca

H idi1a Aoyikl akoAouOnOnkKe kai yia Tnv
IEPAPXNON TOV XWPIK®WV NPOTEPAIOTATOV « E£0TW O€ £va ano Ta €EeTalOPeva gevapia

lewypadixég neproyég 1™ npotepardrag

To oUvoAo Twv MOTapwY YI mou e€eT@otnKav ota
otkela ZAAAM, oL MEPLOYES EVTIOE ZwVWV AuvnTIKG
YynAoU Kwdlvou NAnuuipag (ZAYKN), ta
$paypata tng NKM (pall pe T TEXVNTEG TOUG
Alpveg) kot ot mepwxég TOEB  Nedadwv
Ocooalovikng — Aaykada kol Neduadag Zeppwv.

Oewpnbnkav ol TOMEIC MNou avaueveral va
EXOUV:

NM®c £YIVE N 1IEPAPXNON TOV TOHEAK®V NPOTEPAIOTATWV

1ns MPOTEPAIOTHTAZ

- 0€ BpaxunpoBsopo opilovTd Notapia
e METPIO TPWTOTNTA N HEYAAUTEPN
« E£0TW Of eva ano Ta eEsTalOpeva oevapia

2"S MPOTEPAIOTHTAZ
Oeswpnbnkav ol TOMEIC NOU avapeveTal vd
EXOUV:

- 0g pyeoonpoBeopo opidovTa

e UETPIA TPWTOTNTA 1N HEYAAUTEPN

|

lewypadixég neproyég 2™ npotepardomrag




Kup10Tepa HETPA KAl BPACEIS T4 ;200 MOTAMIA (MANUUUPIKA QAIVOUEVA) ig‘l’J:‘T’:':

Apaon 7.1 ApAoeIC AVTIHETWNIONG TOV ENINTOOEMV TNG
KAIHATIKAG aAAaynG oThV eEKONA®WON NOTAHIWV
NANHHUP WV

MeTpo 7.1.1 Eknovnon €&c1dIkeUPEVWY JEAETWY YIA TNV NpooTaacia

TwV NAEoV eunabwv neploxwv (avTiNANUUUPIKA £pYA,
avTIOIaBpwTIKA, avTIOTAPIENG NPaAvwV KAm.)

MeTpo 7.1.2 AlEON EpApPHOYN TWV NPOTEIVOUEVWV EPYWV
NpOOTACiac OTIC MEPIOXEG NOU aneliAouvTal
NEPICOOTEPO

MeTpo 7.1.3 AlaTApNoN KAl anokataotTaon uypoTonwy Kal KOITwV
NOTAMWV WG PUOIKN avTINANKUUUPIKN NpooTacia

MeTpo 7.1.4 Anpuioupyia epywv anobnkeuong ouppiov udaTtwy (N
anokaTaoTacon uypoTonwy OMnou &ival EPIKTO) OTd
avavTn neploxwv oTi¢ onoieg dgv eival duvaTn n
ao@aAnc anoppor Toug




KupioTepa

HETPA Kal 3PUCEIC T4 ,:qc: MOTAMIA (MANUUUPIKA @aivousva) 3 dPAoess

13 pETpa

Apaon 7.1 ApAoEIC AVTIHETONIONG TWV ENINTOOEWYV TNG KAIHATIKAG
aAAayng otnv ekdNA®WoN NOTAHI®WV NANHHUP®OV

METpo KaTtaokeun n enektacn OIKTUOU ANOXETEUONC OUBPIWYV udATWYV,

7.1.5 KaTd NPOTEPAIOTNTA OTOUG OIKIONOoUC TnG NMKM nou BpiokovTal
evToCc ZAYKI. MpoTeiveTal va npokpiBouv AUCEIC «EEUNVWV
OIKTUWV>.,

METpo AvanTu&n TNAEUETPIKOU OIKTUOU YIA TNV OUVEXOUEVN HETPNON

7.1.6 BpoxonTwoewyV, 0TABUNG KAl napoxwVv ota udaTIka owuaTa TnG
MepIPEPEIAC MOU EYKUPOVOUV TOUG HEYAAUTEPOUC KIVOUVOUG

METpo Eknovnon HeAETNG via Tn dnuIoupyia ocuoTAMAToc aAAayncg nopeiag

7.1.7 TwV UOATWV O€ NEPINTWON NANUHUPWY UE ANWTEPO OKOMO TN
xpnon Twv udaTtwv yia apdsuon n napaywyn udponAeKTPIKNG
EVEPYEIAC

METpo Eknovnon €EcIOIKEUPEVWY UEAETWV YIA TNV NEPETAIPW aAvanTuén

7.1.8 0IKOOUOTNMATWV OE AiJVEC.
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HETPA KAl OPAOEIG T4 ,2qc: OTAMIA (MANUPUPIKA GAIVOLEVQ) 13?12:35

KupioTepa

Apaon Evoopatwon TOV ENINTOCE®V TNG KAIHATIKNG aAAayng

7.2 OTOV OXEJIAOHO J1axXeipIong KIVOUV®WV NANHuUPAG
ornv NKM

METpO A&lonoinon Twv anoTeAeopatwyv Tou MeXMKA kaTta Tnv

7.2.1 avaBswpnon Twv ZAYKI nou apopouv Tnv MKM

(NnpoBAENETAI OTIC EYKPITIKEG ANOPATEIC TWV OXESIWV)

METpOo BeATiwon Tng dianepipepeIaknG kal 61acuvopIiakng
7.2.2 ouvepyaaoiac oe Bgparta diaxeipiong NANUPUPIKWYV
(PAIVOUEVWYV OTNV MEPINTWON NOTANWV rMou dlepXovTal ano
opopec Mepipepelec N NNyaldouv ano YEITOVIKEG XWPEG
avTIOTOIXWG.
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KupioTepa

Apaon 7.3 MpooTacia Towv edapwv ano diaBpwon

MeTpo 7.3.1 |[Ekndvnon PHEAETWV YIa TNV EUNEPICTATWHEVN UNOOEIEN uAOMOINONC
avTIOIaBpWTIKWV EPYWV

MeTpo 7.3.2 |YAonoinon avTidiaBpwTIKwV EpywV BAcel TwV HEAETWY Tou MeTpou 7.3.1

MeTpo 7.3.3 |KaTaoKeur PUTOKOMNIK®V EpYwV. KAaTaoKeun ppayuaTwy ouykpaTnonc pEPTWV
UAIKOV Kal udaToPpayuatwy yia Tnv ogalonoinon TnG anoppons Twv OuBpIwv
udATWYV, TOV NEPIOPIOKO TNC d1IABPwWONC KAl TwV NANUUUPWY KAabwc Kal Tov
EAEYXO TNC AU&NUEVNC OTEPEONAPOXNGC TWV NOTANWY KAl PEUATWY. TonoB&eTNoN
KAadoppaypaTwy, onou evoOsikvuvTal.

\

Mla Tnv g£ykaipn npoe€idonoinon TwV MNOAITWV OE NEPINTWON EVTOVWV NANUMUPIKWV
(paivopevwyv epappoleral To MeTpo 12.3.4 Tou TOPEQ TNC UYEIaAC.




NMNMAPAKOAOYOHZzH YAONMOIHZHZz NEZMNKA TNK

[a TNV anoTeAECUATIKN napakoAouBnaon TnG npoodou pappoyng Tou MeXMKA
KevTpikng Makedoviac, exel npoTtabei KaTAAANAOC pNXaviopuoc napakoAoudnong
EVOWUATWON TWV anoTeEAEOHATWY, O0eDONEVWV Kal JEIKTWV napakoAoudBnong Tou
Nepipepeiako Maparnpnrnpio KAipatikng AAAayng Kevrpikng Makedovia

>Tnpiletal oc U0 Baoikd epydaAEia:
> AiKTUO ZUAAOYNG AESOHEVV

> AeikTeEG MapakoAouOnong
v MapakoAouBbnon MetaBoAng KAIuaTikwv A€IKTWV
v AgikTec EQpappoyng Metpwv / Apacewv
v AeikTec AEIoAOynonc AnoteAeopaTtwyv Epapuoyng Metpwv/ Apaoswv



EMOMENA BHMATA YAOINOIHZHZ NEZMNKA NMKM
v YAonoinon pnxaviopouU napakoAoudnong MNeZMNKA NKM

v Anpioupyia odikou xaptn (roadmap) oec ouvepyacia HPE TOUC (POPEIC
npoTEpAlonoINUEVWY PETPWV Tou MeZMKA.

v A&ionoinon Twv anoteAsocparwv Tou MeZNKA NMKM ano Aoinoug
2xed1aocpouc (ZANAMM, ZAKIM, EnonTeia diatnApnoncg €10wv Kal oIKoTONwyv K.d.).

v Afionoinon Twv anoteAecparwv Tou MeXZMKA NMKM ortnv nepi
ad€10d0TNON, OUNPWVA PE TIC UNOXPEWOEIC Tou ApBpou 18 Tou KAipaTikou Nop
gvioxuon T1nG KAIHaTikAG avOekTikoTnNTAaG (climate proofing) épywv kai un
ornoia anoTeA&ei NnpoUnNoBeon yia TNV €ykpion XpnuatodoTnonc.

v Zuvepyaocia HE Tnv Kevrpikn Oloiknon (Ynoupyeio MepiBaAlovtoc kal E
Ynoupyeio KAlpaTiknG Kpiong kai MoAimikng MpooTaciac kAn.) kar O1EOVEiIC oCuveEp
EU Mission on Climate Adaptation).

suvepyaoia EYA KevtpiknGg Makedoviag HE TOHEAKEG apxEG EZMA.

Ynootnpi§n o€ ARHOUG Kdl AoINoUG (POPEIGC O TONIKO €Ningdo e
MAOTIKWV OpAdOEWV KAl KAAWV NPAKTIKWV MIKPNC KAINAkac.




EYXAPIZTQ I'IA THN NPOZOXH 2Az!
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Research and operational models for river flooding

and digital twins
(ARSINOE and WATERVERSE)

Gareth Lewis

Centre for Water Systems.



Our Projects

g°e ARSINOE

CLIMATE-RESILIENT REGIONS THROUGH SYSTEMIC SOLUTIONS AND INNOVATIONS

Health &
Biodiversity @
Flooding/Sea-level Rise @
Water Scarcity/Oroughts @

Heatwave @

Erergy B

Transport @9
Agriculture

Forestry M
Fisheries/Aquaculture (3

The ARSINOE project will shape the pathways to resilience by bringing together SIA
(Systems Innovation Approach) and CIW (Climate Innovation Window) with the
purpose to build an ecosystem for climate change adaptation solutions. Within the
ARSINOE ecosystem, pathways to solutions are co-created and co-designed by
stakeholders, who can then select either existing CIW technologies, or technologies by
new providers (or a combination) to form an innovation package.

Background: Adaptation to climate change refers to all approaches taken to adjust,
prepare for, and accommodate new conditions that are created by changing climates.

https://arsinoe-project.eu/about/

| WATERVERSE

@ University

of Exeter

The Project v Pilots v Media v Related projects

WATER DATA MANAGEMENT ECOSYSTEM
FOR WATER DATA SPACES

ABOUT

WATERVERSE

WATERVERSE is an EU-funded project aimed at developing a Water Data
Management Ecosystem (WDME) for making data management practices and
resources in the water sector accessible, affordable, secure, fair, and easy to use.
The Water Data Management Ecosystem will improve usability of data and the
interoperability of data-intensive processes, thus lower the entry barrier to data
spaces, enhance the resilience of water utilities and boosting the perceived value of
data and therefore the market opportunities behind it.

https://waterverse.eu/



https://waterverse.eu/
https://arsinoe-project.eu/about/
https://arsinoe-project.eu/about/
https://arsinoe-project.eu/about/

What is research, what is operations and how do they differ? University

* Research projects
* Goal(s)
» Concepts to prototypes / demonstrators
* Demonstrate something is possible

* Demonstrate it is suitable, acceptable and feasible:

* cost, time, quality, & usability
* [InTRLterms
* From 1 to 6 (research to development)

* Operations
* Goal(s)
* Run a service ad infinitum (24/7/365)
* With (paying) customers
* InTRLterms
* Generally, at level 80or9

* Research to operations (commercialisation)
* Cultural shift from research to operations orientation

* Availability and cost of project staff (university FEC
rates)

Availability of project infrastructure
Route to product / service at end of project
Intellectual property rights (IPR)

of Exeter

TRL Scale & Levels In EU Projects

= 9
| | ’ 777

RESEARCH DEVELOPMENT DEPLOYMENT

Actual System Proven in Operational Environment

System Complete and Qualified
System Prototype Demonstration in Operational Environment
Technology Demonstrated in Relevant Environment

Technology Validated in Relevant Environment

©
O
@
6]
©
4]

Technology Validated in Lab

S
i}

R

Experimental Proof of Concept

W)

N
W 7

Technology Concept Formulated

Y)

/'";\ =

[T

~ Basic Principles Observed
e

https://futureneeds.eu/technology-readiness-level-guide-eu-funding/
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https://futureneeds.eu/technology-readiness-level-guide-eu-funding/
https://futureneeds.eu/technology-readiness-level-guide-eu-funding/
https://futureneeds.eu/technology-readiness-level-guide-eu-funding/

ARSINOE (Torbay case study) @ gfﬂé‘fefg;y

* Goal: Make sense of flooding for region

* Provide quantitative models of historic flooding to lessen ‘Mandela effect’ of all floods being
equivalent and causing equal damage

* Provide detailed analysis of flood impact critical infrastructure:

* Risk to road network during flooding, quantitatively assess which routes are navigable
during and after flood events

* Direct and indirect impact to road network from phantom traffic jams
* Direct and indirect flood damage, aka cascading failure
* Codify tacit knowledge

* Potential role for planning support
* Highlight key infrastructure that would benefit from increased flood defence / relocation
* Highlight critical transport routes for emergency responders

* Highlight weakness in current plans, from elicitation of tacit operation information from
critical infrastructure operatives.
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Method: Risk-based Traffic Modelling ofExeter
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Method: Risk-based Traffic Modelling
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Method: Cascading failure (of critical infrastructure)

* Method

* Collect critical infrastructure resources of town (power
distribution, mobile telephony, broadband, water, key
services, transport, etc)

* Open sources from OpenStreetMap & Ordinance
Survey

* Interview key services to determine their critical and
non-critical resources

* Capture tacit operational information

* Determine which resources are necessary for
operations

* Graph operational degradation

* Build a graph of regional providers and consumers

* Operation
For each time step of a flood event:

1. Map flood to damage for each directly impacted
resource

Map damage to operational capacity

Iterate over the graph to determine scope and scale of
indirect damage

University
of Exeter

telecom

harbour

oil-stor

power-dis

fish-process

pot-water

Infrastructure dependency graph for fish processing plant
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Method: Cascading failure (of critical infrastructure)
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ARSINOE operational support (Torbay case study) @ gf“&eefg;y

* Open Tender for Climate Adaptation Innovations
* enabled SMEs to develop solutions for project case studies

e Torbay worked with Hyds (hyds.es), a Spanish hydrometeorology academic spin out, to productise
aspects of research into Hyds ‘Argos’ solution

e Argos is proper TR-9 application
* Torbay could work with organisation that was operationally and user-focused

* Hyds leveraged their previous development experience with other towns / regions to provide
rain / flood / impact support

 UNEXE provided data sources

e Torbay can continue developing and using functionality beyond the end of the project




ARSINOE operational support (Torbay case study) & {%ﬂé‘;{%{g?
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WATERVERSE (Etteln Pilot) @ gfn&g@p

* Goal
* Provide localised flood warnings for digitally enabled village that make sense to residents
* Flood warnings tend to be regional
* Etteln has a digital infrastructure with local rainfall collection
* Collect data, combine with forecasts for flood early warning

* Present results in manner that makes sense to residents and is of ‘fitting language’, i.e.
not overly technical, alarmist or authoritative

e Potential role for planning support
e Again, flood results can be used for town planning activities




WATERVERSE (Etteln Pilot): Short burst (flash flood)
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WATERVERSE (Etteln Pilot) g University

535 of Exeter

Over the next couple of days

No rain forecast in the next couple of days, which should
reduce impact of flooding as flood waters recede.




. University
Conclusions @ of Exeter

* ARSINOE and WATERVERSE as PEPSKA projects

* Although not explicitly PEPSKA defined, they both identified and specific climate risks for the
pilots / case studies involved and developed unique solutions that were aligned to local
strategic objectives, and the processes were stakeholder focused and aligned.

* For both projects, UNEXE’s role has been to provide research:
* Look at challenging problems
* Develop novel prototype / proof-of-concept solutions (TRL 5-6)

 UNEXE is not a product / operations organisation
 HYDS excel at that for flooding dashboards

e Our research partners generally don’t want to engage in research or product development
 ‘stick to your knitting’
* ‘Buy vs. build’




}) University
>3+ of Exeter

Thank you

g.lewis2@exeter.ac.uk

The work presented in this paper was funded by the ongoing EC
H2020 ARSINOE (GA 101037424) and EC H2020 Waterverse (GA
101070262) projects.




QO'ARSINOE

CLIMATE-RESILIENT REGIONS THROUGH SYSTEMIC SOLUTIONS AND INNOVATIONS

CS6 - Greek Digital Twin

Sub-CS: Greece

This project has received funding from the European Union’s Horizon 2020 innovation action programme under
grant agreement 101037424.



Model Description

(v Largest river in Greece (297km), located entirely  ||Legend
i A Dams
\ on Greek territory. =il
e . : - ~ [ Lakes
v' On the main branch of the river there are five — Aliakmon River
o [] Aliak Basi
large reservoirs that are used for energy = B Bt
production and for meeting the irrigation and La-"df'_e;t:fn
\_  Wwater supply needs of the wider region. ) | 300- 600
71 600 - 900
/v The main tributary of Aliakmon is the Almopaios ) C?iﬁo_liigo
River, which meets Aliakmon River about 40 km -t
before its estuary, a few kilometres downstream [ 2100 - 2400
g 71 2400 - 2700
from the last of the large dams (Agia Varvara 1 > 2700
\_ Dam). J

8 ARSINOE “



Model Description

(1. The outflow of the Asomata reservoir flows into the
_ Agia Varvara regulating reservoir.

channel A0 to the plains of Thessaloniki to meet the
irrigation needs of the fields in the wider area.

3. A significant amount of water (about 2-3 m3/s) is
diverted throughout the year to the city of

2. Large quantities of water are diverted through }
Thessaloniki to meet the city's water needs. }

/4. 0n the irrigation channel AO, the hydroelectric )

power station of Makrochori is also in operation. The Legend
oy s . . . . A D
quantities of water passing through the irrigation e
channel AO are greater than the irrigation needs of :légakmc:nAﬁiver
\_the area. J

8 ARSINOE .



Model Description

(5. The AO channel is connected at some point to the
Aliakmnonas River in order to return to it the surplus water
that is not needed to meet irrigation and water supply
\_needs.

\

6. Downstream of the Agia Varvara dam, a small
hydroelectric power station is installed to exploit the
ecological flow of the river for energy. It has a constant
\flow rate of 4.5 m3/s.

7. In cases where the water entering the Agia Varvara
reservoir from the Asomata dam is more than the water
diverted to the AO canal and the ecological flow, it is over-
\_flowed by the dam's spillways.

J

J

4 N

The digital twin has as main objective to estimate
irrigation water needs and the corresponding electricity
production for one week ahead of time.

< 4

8’ ARSINOE

Legend

A Dams

I Reservoirs
—— Aliakmon River
—— Channel A0

52



Digital Twin flow diagram

Inputs

Retrieved on daily

basis

JRC-ESDAC

Outputs

Copernicus Land Monitoring Service

EuDem V1.1, Corine Land cover and other

Initial Inputs

high resolution layers

l

—>

European Soil Database

Sensor
Data

Model Parameters

A 4

Initial conditions
adjustment

8’ ARSINOE

GENETIC ALGORITHM

Model Parameters
Calibration

Y

Hydrologic Model
of Aliakmon River

HEC-HMS

>

Week ahead results

IPTO

Previous day's
Market Statistics

T

xls format

Energy production
for 4 reservoirs

xIs format

Reservoir filling rate
for 4 reservoirs

(MWh/h) (at 24:00)
Historical
Meteorological Data . , X
Specific Consumption Elevation - Area -
Copermnicus/ECWMF for energy production Stored Volume
ERAS Land Hourly data Curves Curves
>
A 4 h 4 h 4
xIs format xls format
gggiﬂi)t;rtri‘:r: Water consumption Pool Elevation
Tem Zramre estimation for the 4 estimation for the 4
Eva olrF';ns iration reservoirs reservoirs
P P (at 24:00) (at 24:00)
A4
Time series for each v
subbasin .
Grib format One Week ahead ARIMA
> Time series for each|_ Precipitation Meteorological Data FORECAST
subbasin N Temperature MODEL
Evapotranspiration OpenSkiron.org
l L
DSS Database TENSD:E%)&T(EURAL xIs format
v Week ahead
Tlmeszr;et: forall Week ahead Irrigation PO(:LFEGIE;;HOH
requirements forecast
/\
< h 4
xls format
One week ahead N Week aheald w?ter
river discharge > consumption for
energy production
forecast
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{Data — Meteorological — Historical & Forecast Data }
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{Data — Reservoir volume - Dam outflows (Greek IPTO) }

o N

python’

FIPLO -

pydsstools -
INDEPENDENT POWER E{ﬁ xlwings .
TRANSMISSION .
OPERATOR .

8 ARSINOE .




{Data — Dam outflows Forecast
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{Data — Water Supply & Irrigation Requirments

3 python™
; | AT JLJ{ fil. Mﬂl’m NJ" n hnnﬂn ﬂ Mum”an “ pydsstools
K S— : S - TensorFlow = :

Neural Network
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{Data — Observed flows (Niseli station & DIY Sensors) }

.
&,ARSINOE 58



I
HEC-HMS Model — Calibration Results

Junction "Niselli Junction" Results for Run "Continuous"

450

4001
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3001

2501

Flow (cms)

| 2019 2020 | 2021 | 2022 2023
[< >
Legend (Compute Time: DATA CHAMGED, RECOMPUTE)
Run:Continuous Element:Niselli Junction Result: Observed Flow Run:Continuous Element:Niselli Junction Result: Qutflow
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HEC-HMS Model — Operational Model
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[Next steps J

* Add more control points in the model and offer more information to the
user

* Incorporate a hydraulic model like HEC-RAS 2D for flood forecasting at
specific flood prone areas.

* Change the model time step from daily to hourly since many of the
available data are already available in hourly time step.

8% ARSINOE N



) IMPETUS

Technological Solutions for
Flood Management in the &)
Netherlands

Integrating high-resolution flood modelling %
into a 3D Digital Twin environment

Jasper van Lieshout

Nelen & Schuurmans / Z%

22 October 2025 o =

This project has received funding from the European Union’s Horizon 2020 %

research and innovation programme under grant agreement No 101037084.

Funded in the EU Horizon 2020 Green Deal call <C| imate-im petus.eu>




DEALING WITH FLASH FLOODS EU-WIDE KNOWLEDGE FOR LOCAL AND REGIONAL AUTHORITIES

3

Recent major flash floods:

July 2021 (Germany, Belgium): EUR 58
billion in damages, with critical
infrastructure impacted, led to
guickly rising flash floods in small
and steep catchments in the middle
hills, particularly around the Eifel
mountain range.

L o,

? September 2023 (central Greece):

Storm Daniel flood caused severe
consequences for agriculture and
animal husbandry, with significant
impacts on crop and livestock
production.

?SPAIN
deaths, almost half of the victims
were aged over 70, and a cost of EUR 4 ;
billion.

? November 2024 (Valencia, Spain): 224

L a7 d G s P :
BELGIUM
A f? GERMANY

’ ?BREEE‘E‘



¢) IMPETUS
. ABOUT IMPETUS
Project e w
solutions are invented, tested and refined in

32 partner organizations from
’ 7 biogeographical regions.

Turning climate commitments into action \ y

9 European countries.

Local and transboundary climate adaptation

We are feeling the impacts of climate change here and
now. IMPETUS focuses on increasing our resilience.
Working with local citizens, policy-makers and
businesses in our demonstration sites around Europe,
our teams are analysing solutions, boosting knowledge,
and creating packages of adaptation measures that
other communities can use as a pathway towards a
climate-neutral and sustainable future.

Funded by - .
the European Union climate-impetus.eu



) IMPETUS
. ABOUT IMPETUS
Project . w

32 partner organizations from

9 European countries.

The Atlantic region (Netherlands)

Local and transboundary climate adaptation
Local challenge solutions are invented, tested and refined in

_— : L. , 7 biogeographical regions.
« Limited accessible insights on local flood risks \ J

« Unclear effectiveness of adaptation measures
Goal

* Provide clear, actionable insights by translating
technical data into easy-to-understand information

Our Work

« Decision Support System (DSS) for flood
management

« Co-design with and for stakeholders

Funded by - .
the European Union climate-impetus.eu



¢) IMPETUS
Proposed solution

Decision Support System (DSS)
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Approach: Co-design and UX/UI

Key stakeholder: Municipality of
Rotterdam (NL)

 [nventorisation of requirements

* |terative co-design workshops:
- National governments
- Regional authorities
- Municipalities
- Academic institutions
 Utilizing UX/Ul experts

» Early adopters & pilot case studies

Funded by - .
the European Union climate-impetus.eu



) IMPETUS
Approach: Flood Modelling

3Di Hydrodynamic Software (3Di)

« Rapid interactive flood risk computations
« Current state & future scenario’s
« Evaluating adaptation measures

» High spatial resolution (0.5x0.5m)

climate-impetus.eu



¢ IMPETUS
Approach: Technical developments

« OGC 3D Tiles (Open Geospatial Consortium)
* API Interactability & Transferability

.*"*. | Funded by c .
“.... | the European Union climate-impetus.eu
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) IMPETUS
Impact

Translating technical simulation data into accessible information for experts and non-experts

Citizen engagement Flood risk management & Data-driven decision
spatial planning making

0.0 9
53] A\
@ Hnﬁ =

7. | Funded by c .
the European Union climate-impetus.eu



Impact

) IMPETUS

Translating technical simulation data into accessible information for experts and non-experts

Citizen engagement

9@9
2

Funded by
the European Union

Bridging knowledge gap by easy-to-understand information
Supporting dialogue between inhabitants and policy makers.
Increased awareness of the impacts of climate change.

More citizen engagement in flood management.

climate-impetus.eu



) IMPETUS
Impact

Translating technical simulation data into accessible information for experts and non-experts

Flood risk management &
spatial planning
|dentify regions at risk of flooding

Quantify the impact of climate change on local flood risks

q Evaluate potential adaptation measures for flood resilience
HH Support informed decisions for adaptive urban planning

Funded by - .
the European Union climate-impetus.eu



) IMPETUS
Impact

Translating technical simulation data into accessible information for experts and non-experts

Data-driven decision
making
Quick understanding of flood risks for multi-disciplinary teams

Faster and transparent actions

& Based on realistic and verified information
Enhanced predictive insights for proactive flood management

Funded by - .
the European Union climate-impetus.eu



Key take-aways

Benefits

« Technological innovations can play a key role
in enhancing flood management by making
climate risks accessible and actionable.

» Accessible and easy-to-understand
information can help bridge the knowledge
gap between experts and non-experts.

» Operational decision support tools can
enable more informed decision making.

) IMPETUS

Lessons learned

Co-design with stakeholders is vital to
ensure usability in practice.

Innovative approaches must be tailored to
local contexts to strengthen community
flood resilience.

Technological tools and data requirements
are relatively high, this impacts
transferability to data-scarce regions.

Funded by - .
the European Union climate-impetus.eu
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Looking forward

A

Linking solutions to practice:

« Scalable early warning systems or
operational risk management for cities

and regions

 Automated recommendations for
adaptive action

« Stronger links between modeling and
decision-making

FloodSmart dashboard(i

Funded by ] .
the European Union climate-impetus.eu




(©)REGILIENCE

Regional Pathways to Climate Resilience

Coffee break and networking

15 min

www.regilience.eu

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 101036560.



(OREGILIENCE

22 October | 9 AM to 3:00 PM CET

Regional Pathways to Climate Resilience

Cross-cutting topics relevant to financing, citizen
engagement and implementation success

Vasilis Latinos Joanna Makocka Miljenko Sedlar Stephanie Bilgram
ICLEI, REGILIENCE F6S, REGILIENCE REGEA, REGILIENCE adelphi, REGILIENCE

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant
agreement No 101086560
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Regional Pathways to Climate Resilience

101036560.

Citizen survey
main findings and its
usefulness for the region

Horizon 2020 Green Deal project
supporting the EU Adaptation Mission

Joanna Makocka, EU Project Manager, FS6 Innovation

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No

The responsibility for the information and the views set out in this presentation lies entirely with the authors. The European Commission is not
responsible for any use that may be made of the information it contains.




Understanding climate resilience: insights from
citizen survey in Central Macedonia

REGILIENCE launched its 1st citizen survey in Central Macedonia,
Greece, in 2024. The region faces significant climate challenges,
including persistent flooding, strained transport infrastructure, and
high energy consumption. This initial effort aimed to understand
public awareness of climate risks and adaptation needs.

The survey demonstrated the critical importance of citizen
involvement in resilience efforts, revealing a diverse range of
awareness and engagement across demographics.

In 2025, REGILIENCE initiated 2nd citizen survey to compare the
results and to reach a broader and more diverse audience within
the Central Macedonia region.

The results from the survey are significantly more robust, allowing
for richer and more reliable comparisons across socio-demographic
groups and providing a stronger foundation for policy-relevant
insights to guide regional climate action.

DO YOU LIVE IN THE REGION

OF CENTRAL MACEDONIA IN ¢

GREECE?

Reply to this survey and support
your region adapting to climate
change

CITIZEN SURVEY 2025 -
CENTRAL MACEDONIA
Understanding how communities

engage with climate change to build
amore resilient future

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
01036560.

under grant agreement No 1010365/

SRECILIENCE




Citizen surveys approach and methodology

Responses increased more than fourfold: from 218 in 2024 to 945 valid responses in 2025, A ot e

creating a far more robust and representative dataset. ”

Growth was achieved through targeted outreach, including a combination of online and
offline answers collection, an in-field data collection team, and deliberate efforts to balance
the sample across gender, age, and education.

Results from 2024 and 2025, the two years’ results begin to sketch an evolving picture of
climate awareness, hazard perception, and adaptation action in Central Macedonia.

The 2025 results provide a more reliable and representative understanding of climate Zoiigﬂiéiﬁyth
awareness and adaptation behaviors in Central Macedonia, thanks to a larger and more
demographically balanced sample.

The questionnaire covered four thematic areas: sociodemographic characterization,
knowledge about climate change, perceptions of climate change, and personal actions on
climate change focusing on adaptation. The final version, comprised 16 questions, broken
into 72 variables, was designed to be completed in under 10 minutes avoiding respondents’
fatigue and was available in both English and Greek.

(OREGILIENCE




Citizen survey: awareness of the different
concepts

Concepts 2024 2025

Responses % Responses %
Climate Regilience 145 66.5% 603 63.8%
Climate change adaptation 191 87.6% 3824 87.2%
Sustainability 212 97.2% 709 75.0%
Regional development 203 93.1% 874 92.5%
Green transition 193 88.5% 847 89.6%

Total (N) 218 n.a. 945 n.a.

v In 2025 Regional development (92.5%), Climate change adaptation (87.2%) and Green transition (89.6%)
continued to be among the most widely recognised concepts;

v The most notable change occurred in sustainability concept, which dropped sharply from 97.2% in 2024 to
75.0% in 2025, moving from being the most acknowledged concept to almost to the end.

(OREGILIENCE




How serious is the climate change?

Gender

Female
Male

Life Stage

Young Adults (18-24)

Middle-Aged Adults (25-64)

Senior Adults (65+)

Education

Lower Education
Middle Education
Higher Education

5

Urban
Rural

Water-related areas
Flat or lowland terrain
Hilly/mountain/forest

Working
Not Working

Financial Strain | Occupation | Surroundings | Residence

Yes
No

scale from O to 10, where '0' means “not a serious
problem, and '10" means "an extremely serious problem.

In 2025, the overall average score is 7.3, lower than
the 8.3 recorded in 2024.

The general trend suggests that climate change
continues to be perceived as a serious problem,
albeit with a slightly reduced sense of urgency.

The highest levels of concern in 2025 are expressed
by middle-aged adults (25 — 64 years) with an
average score of 7.6, while the lowest are among
older adults aged 65 and above (6.3).

Education also plays a clear role: respondents with
higher education rate the seriousness of climate
change at 7.8, compared to just 5.9 among those
with lower education levels.

(OREGILIENCE




Climate Change Impact Statements

Priority Shift: Policy — Personal Impact

Respondents express a strong recognition that climate
change is real, human-driven, and directly impacting
their lives. Most groups acknowledge both the causes
and conseqguences of climate change.

In 2024 the highest agreement was on the need for
government incentives (4.4). In 2025, this was replaced
by personal lived experience, the statement "l already
experienced the impact of climate hazards" (4.3).

Gender: While differences are generally small, women
tend to express slightly higher concern and stronger
pro-climate attitudes.

Age: Age plays a clearer role: younger and middle-aged
adults consistently show greater acceptance of the
scientific consensus and higher awareness of
environmental impacts, while older adults are less likely
to attribute climate change to human activity.

s
w
[xe]

L
R
w
s

Environmental issues have a direct effect on

my daily life and health. L

Climate change has a negative impact on my

) ; 3,6
job and income sources. ’

| already experienced the impact of climate

hazards (e.g., floods, droughts, heatwaves,... 4.3

My consumption habits affect the

environment. 3.7

Climate change is caused by human activities. | 3,9

Climate change is a natural phenomenon, and 21
I cannot do anything about it. !
Climate change is having a significant impact

in my region. <

My region is exposed to climate risks. | 4,1

The government should increase incentives

for people who try to slow down climate... S

There are more important matters than
climate change.

3.2

scale from 1 to 5, where '1' signifies 'Strongly disagree'; 2' '‘Disagree’; '3’
‘Neither agree nor disagree’; '4''Agree’; and '5' 'Strongly agree’.

(OREGILIENCE




How various hazards are affecting the region

2

Lo

Dgs eane e |9
temperature
Heat
e |29
e rost |
Heavy
L8 eon |23
Flash
23 B 20
floods Jo
IeE  oroughts |16
N2 widfres  |JI8
windstorms 2,1
rise
Coastal

floods

v' Heatwaves, increasing from 2.6 to
2.9, remain the highest-rated hazard
overall, reflecting the strong and
persistent public awareness of
extreme heat risks.

v" By contrast, more seasonal or
episodic hazards, such as frost,
coastal floods, and certain types of
flooding, may have been rated lower
simply because they were not
prominent during the survey period.
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Regional actions addressing climate change

challenges

Most important actions to address the impacts of climate change

2024

2025

Improved agricultural practices and technologies. 52.8% 34.7%
Effective water management and conservation. 68.8% 17.9%
Protection of coastal areas vulnerable to sea-level rise. 34.4% 16.8%
Promotion of renewable energy sources and reducing fossil fuel dependence. 56.9% 78.8%
Strengthening public health systems for climate-related risks. 41.3% 61.2%
Enhancing transportation infrastructure for extreme weather events. 38.5% 19.2%
Conservation and restoration of ecosystems. 56.4% 17.1%
Integration of climate considerations into urban planning. 57.8% 20.4%
Encouragement of sustainable consumption and production. 61.9% 55.3%
Implementation of waste management and recycling initiatives. 50.5% 71.2%

(OREGILIENCE




Individual actions related to climate change

Changes have you made to deal with climate change Resggz;es %
I improved my home’s insulation to stay cooler in summer and warmer in winter. 367 38.8% The mOSt frequently adopted measures were
| installed cooling or heating systems to handle temperature changes. 530 56.1% |nsta"|ng Coohng or heaﬂng SyStemS (56 1 %),
| used natural cooling methods like shading windows or improving ventilation. 455 48.1% USing natural COOIing I|ke Shading or
| adjusted my work hours or daily routine to avoid extreme heat. 220 23.3% Ventllathn (48 1 %)! and |mpr0V|n9 |nSU|at|0n
0 . . .
| covered my plants or used heaters to protect them from frost. 108 11.4% (388 A)) These ﬂgures |nd|Cate that
addressing temperature extremes,

| grew crops that can handle the cold better. 127 13.4% particularly COmert in hOt or COld seasons
I improved my home’s design to prevent pipes from freezing. 167 17.7% was the predominant concern among
I installed or upgraded drainage systems to prevent flooding. 35 3.7% pa rtiCipa ntS
| set up or improved rainwater collection systems to manage heavy rain. 34 3.6% . . . .

| | | | A sizeable proportion also reported adjusting
| added surfaces that let rainwater soak into the ground instead of running off. 71 7.5% . . o

work routines to avoid extreme heat (23.3%)
| planted crops that can survive dry conditions. 94 9.9% and trlmmlng or remOVing trees tO reduce
| started using water-saving methods like better irrigation or reducing waste. 161 17.0% wind dam age (’] 9. O%) )
| cleared space around my home to reduce wildfire risks. 158 16.7% Over seven in ten reSpondentS (71 9%)
| used fire-resistant materials in my home since | live in a wildfire-prone area. 129 13.7% reported tak|ng at IeaSt one measure tO COpe
| reinforced my home to withstand strong winds from storms. 32 3.4% with h|gh temperatures, such as improving
I timmed or removed trees to prevent wind damage. 180 19.0% iﬂSUlation, insta”ing COOling SyStemS, or
I raised my house to protect it from flooding. 18 1.9% mOdlfylﬂg Work rOUtineS tO aVOid eXtreme
| | heat

I moved away from a coastal area at risk of flooding. 28 3.0% '
| haven’t made any changes yet. 46 4.9% REG | Ll ENCE




Regional policies perception

Climate adaptation actions implemented in the Region of Central Macedonia Responses %

Development of the Regional Plan for Climate Change Adaptation in Central Macedonia 44 4.7%

Upgrading and expansion of the National Air Pollution Monitoring Network in the Urban Area of
L 37 3.9%

Thessaloniki

Remediation - Restoration of the subsoil and groundwater in the Municipalities of Thessaloniki,

. . 14 1.5%
Ampelokipon - Menemeni and Delta
Development of an integrated observatory system to prevent and manage the risk of coastal erosion
) : 20 2.1%
under climate change through the use of land observation data

Maintenance and upgrading of floating measuring stations 17 1.8%
Training Seminars for the Adaptation of the Region of Central Macedonia to Climate Change 42 4.4%
I'm not familiar with any of these actions 845 89.4%

v 89.4% of respondents were unfamiliar with any of the adaptation measures implemented in the region. The
majority of residents either lack awareness of these projects or do not perceive them as directly beneficial
to their daily lives.

v" no single action received more than 4.7% of responses, with the Development of the Regional Plan for
Climate Change Adaptation in Central Macedonia and Training Seminars for the Adaptation of the Region
ranking as the most frequently recognised measures. REGILIENCE




Recommendations for effective implementation
of adaptation measures

v" Boost the visibility: while long-term planning, ecosystem restoration, and water management remain critical, their
visibility and public resonance need to be strengthened if they are to secure sustained support.

v" Bridge the gap: Central Macedonia is already home to a wide range of individual-level adaptations, but scaling up
resilience requires bridging the gap between citizens lived experience and the often less-visible institutional work of
regional authorities

v" Aligning climate communication and adaptation campaigns with seasonal realities: campaigns should take
advantage of periods when hazards are most visible to increase awareness and the likelihood of sustained adaptive
action. This ensures "out-of-mind" risks, like flooding or coastal erosion, remain on the public agenda

v" Prioritize policy visibility: The findings reveal clear trends for regional resilience planning. Policymakers shall
proactively connect adaptation actions to community needs and use targeted awareness campaigns to close the
gap between regional adaptation policies and public understanding, targeted awareness campaigns to bridge the
divide between regional policies and public understanding

v Shift from information to involvement: capacity-building and co-creation processes can help citizens feel not only
informed but actively involved in shaping adaptation priorities, which can improve both the uptake of protective

measures and trust in policy institutions. REGll_lENCE




Thank you!

www.regilience.eu

info@regilience.eu

https://www.linkedin.com/compa

A ny/regilience/

m https://twitter.com/regilience

{ ;
. Fresh Thoughts
Consulting
Local Governments
K lE I for Sustainability
'

REGEA =

IEECP

INSTITUTE FOR
EUROPEAN ENERGY
AND CLIMATE POLICY

2

# FEDARENE

2

adelphi

FC A H ID
iencias
ASSOCIAGAO PARA A
INVESTIGAGAO E
DESENVOLVIMENTO
DE CIENCIAS

CITIES
NETWORK

©

(OREGILIENCE



http://www.regilience.eu/
mailto:info@regilience.eu
https://www.linkedin.com/company/regilience/
https://www.linkedin.com/company/regilience/
https://twitter.com/regilience

~EGQEH swer

Milienko Sedlar
Head of climate

msedlar@regea.orq

B N e

B N e



mailto:msedlar@regea.org

Land regions Northern Western Central-eastern Southern European
Europe Europe Europe Europe regional
Past| Future |Past| Future |Past| Future |Past| Future seas Past |Future
Low | High Low | High Low | High Low | High
Mean temperature A A | A A A A | A 2 A A A A | |Sea surface A
Heatwave days S IERIERER AR AESEAEAEEAEIIEDR Lol
Total precipitation A A A A / N A 2 / N N N saalevel o
Heavy precipitation | 7 A A A A A A A A A A A/
Drought A N N A 3 A 2 /s | .2 A A A
G Legend
A/ Increase
71 Increase
; (limited agreement
between models,
Z datasets or indices)
N Decrease
3 N Decrease
S PO (limited agreement
P i between models,
i <2 datasets or indices)
’ _ ~ Low confidence
2y in direction of change
O No change
b\fﬂ-q )
, /qj = Note

AN

)
S

(*) Other heatwave
indices show
an increase
for the past
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WHY Climate proofing
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Zagreb examples
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City of Split — Mediterannean part of Croatia




= RETHINKING ENERGY

lzvori podataka: Indeks.hr,
Sibenski.hr, dnevnik.hr, 034 portal,
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City of Rijeka, 29.9.2022. — 288 | rain/single day

Kilasa (Percentil)

Ekstremno topio (98, 100)

Vo toplo (91, 98)

Toplo (75, 91)
Normalno [25, 78)
' Hiadno [9, 25)

Vrlo hladno (2, 9)

Ekstremno hiadno [0, 2)

Drought damage Croatia 2022 —
800 mil EUR

February 2022: Eunice storm Belgium, Germany, Ireland,
Netherlands, Poland, Great Britain, 4,3 bililon USD;

June — September 2022: EU Drought, 20 billion USD;



How does climate change affect infrastructure REGQER reminkane enerey

Climate Shortage of water and food, drying of green areas, increased
- Drought . i .
resilience- maintenance costs and risk of fires
decrease :
vulnerability Rlvef:'oa: do:nugrban Infrastructure damage, threat to human lives
: Damage to infrastructure and green infrastructure, reduction of
Hail : :
the aesthetic and functional value of space
Heat waves Increased cooling needs, worsening of health conditions
especially for vulnerable groups
Wind Damage to infrastructure, threat to safety

Soil errosion Structural and infrastructural damage, reduced building safety
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Climate proofing — what
and why?

Climate proofing is a process that should
contribute to the resilience of
iInfrastructure on climate change effects

It is a process that addresses mitigation
and adaptation activities in the
development of the infrastructure
projects




Cost vs benefit

Cost of climate proofing is still considered
to be relatively low, especially in relation
to benefits (avoided costs if climate
proofing was not done)

Costs of climate proofing in later stages of
project phases are significantly more
expensive, technically often impossible
(timing of the process is crucial)

Set of options for climate proofing includes
In most cases at least one option to
mitigate risks and it also brings other
benefits — social, environmental and
economic (win-win climate proofing)

< ERER remHinKNG ENEraY

Figure ES4: Cumulative climate finance needs vs. losses under 1.5°C and BAU scenarios

USD trillion
2,500
Avoided losses

under a 1.5°C scenario
2,000

1,266
1,500

1,000

500

1.5°C scenario 1.5°C scenario BAU scenario
(2025-2050) (2025-2100) (2025-2100)

L | L I
Climate finance needs Losses due to climate change

Source: Climate Policy Initiative
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Background...

* Majority of infrastructure has a long life-span and is built to be used for
long time. The one built now will be used in the second part of the
century, or even longer.

* The economy will be carbon net zero by 2050 — achieve climate
neutrality in line with Paris agreement and EU climate regulations

* However, effects of climate change will remain, will get more extreme,
more frequent and harsher. EU needs to become resilient to climate
change effects and decrease its vulnerability



Climate proofing 2021-2027 =~ &
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Climate Neutrality

Screening
Phase 1 (mitigation)

Detailed analysis
Phase 2 (mitigation)

—— . =
—— =
—— %

The climate
proofing process is
divided into two
pillars (mitigation,
adaptation) and
two phases
(screening,
detailed analysis)

Climate Resilience

Screening
Phase 1 (adaptation)

Detailed analysis
Phase 2 (adaptation)




Positioning of climate proofing REGERA rervinkin eneroy

Climate proofing &

environmental assessments

Ccrnrm:m phaseas in the project devwslopment cycle
N Y \ N
\ STRATEGY / PROCURE / Ny OPERATE / \‘\ DECOMMIS-

™ N N .
) STEGRY )y reasmwry }} ceson ) TESET ) Uhnam ) TE™ ) Don’t think only on

£ S L L S L J

Common praoject development activities:

e o | [ Mg o ey | anacing | [ OpEabon e | [~ Bissommissionvg projects, basis should be

— Sector srateges Cesag — Constructon mamianance — End of asset ife
— Polides :iﬁjb“‘! ma:;gy - .
— Spas i chas” Ass
— pra»:a:i‘:i';sng Sile selecson manageme I n -
— Busminess modet Tecnnology Operatiaon and
_SEA selocton msimanance
Risk assossment — Monnaring and
— Legal analysis control

ElA Saeening &

Scoping H
Wheare fagsibdties studies®™ may include vanous types of analysis e g. demand. financial, econoenic, oplons and cost banasfit analysis. ® Deve Io pm ent Strateg Ies
Climasgs rasilience — adaptation to cimate changs — enhancing the resilience to adverse climate change impacts -
— Swrategic chmaste Nominate & climate-proofing manager —lmohmdadaummmuumnmw-nd ® Spatlal plans
vuinoradidity and plan the cémate proofing process
Screenng %O — Screervng exposure, sensitivity, —ngmmm
identity potensal wvulnarabiity. — Reguiar review of tha cimate hazards. which may change ovar ® B d ets
risks Fom cimate —— Cimate wvuinerabilty and risk time, updating of the nsk assesament, rneview of ™he structural u g
change mpacs assessment and non-sinactusal adaptation measures, and reporting %o the
— Options anaiysss, chmate risk s prosect owner and others as regqured
adaptation — Decomsressioning plam and its imgplemantation to give due
— Measses ensurng resiience o curmar regard o the future climate change impacts and risks

and future cimate

— Technical aspects e.g. locaton anc
design
Risk ass=ssment and senstivity
anakyss

— Erwwonment and climate change
aspects
Coordnation with ELA process

Chmate neutrality — mitigaton of dimate change — reducing the emission of greenhouse gas

— Consistent with — Nominata a climate-proofing manager — Wmplemeeniation of miigation measures n construction and

dimate nectraliny and plan the chimate proaling process oparation

2050 Quantfication of GHG ermssons using — Momtor and ampierment plans 1o further reduce GHG emissions

— Lk 1o dimale carbon footprint methodology — VeriScation of actual GHG emssons

polcy and GHG — NMonetisaon of GHG amissions usng — Decommissioning plan and its mplementason 1o give due

emisson largets shadow cost of carbon regerd 1o chmsate change a3 wal as net zero GHG emissions
— Ph-k:ng — Contributicon .o EU and national cimate and climate neutrality oy 2050

L g Lyrgets

oparstoc and — Consderation of less carbon rtensive

mamenance o oplicns

consider further — Econococ anad

GHG reductions __ Coordinason with ELA process




Resilient by design

Resilience by Design:
Energy Infrastructure

Phase 1 Phase 2 Phase 3
SPATIAL PLANS DESIGN MONITORING &
Embed climate risks CLIMATE-PROOFING RE-ASSESSMENT
in spatial plans * Define design climate e Instrumentation
¢ CROM risk maps envelope (time horizons) o KPIs & reporting
« RZO zones * Revise norms & parameters * Triggers
* Performance rules (IDF, temp, wWind:=th, » Feedback loop
. wildfire, hail, corrosion)
(DFE, wind, heat, dranage,
wildfire) e Performance KPIs I
« Documentation 582 —l
(RIS, compliance matrix) — 1l
IF + W
= | Instrumentation
Outputs: updated p! = A
HFpUlsE apratEdi e — * KPIs & reporting

Annual resilience report « Feedback loop
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Connection to the public procurement process

Stage 1 — procurement of Stage 2 — Main design
technical documentation development

Terms of reference for Main design development
the project (new-build,
reconstruction)

Engineers, architects, Engineers, architects,
developers and climate developers and climate risks
risks experts, procurement experts,
specialists procurement specialists

< ERER remHinKNG ENEraY

Stage 3 — construction works
procurement

Terms of reference for construction
works based on the
main design

Primarily public procurement specialist
with the support of developers and
climate change specialists
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City of Zagreb experience and challenges

Climate proofing was introduced as
standard for all infrastructure projects
(political decision as it is not mandatory yet)

Climate proofing is introduced through the
so called “New Green Deal Guidance for
buildings construction and reconstruction”,
as a mandatory step at first, followed by
all other types of infrastructure

Buildings sector is tackled primarily, but
mobility and other infrastructure, especially
energy one, are already addressed as well

Key challenges

Data (climate related) availability

Willingness for cooperation and
understanding of the importance

Standards and norms are
outdated

Perception issues
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Climate change resilience analysis

Risk analysis is a combination of
the likelihood of occurrence of each
climate risk identified during the

Influence

vulnerability assessment phase and
the impact/intensity of that climate risk. Catastrophic Moderate Insignificant
The risk analysis is divided into three A":‘t°;°‘t
steps: - certain
- Analysis of the probability of § Likely

climate risk occurrence o Moderate
« Analysis of the impact of the g Unlikel

climate risk nikely
» Risk assessment (a combination of Rare

probability and impact analysis)
Through risk analysis, relevant climate
hazards for the specific type of
project and location are identified!

For climate hazards where the project risk is assessed as medium or high, adaptation measures must be prepared!



. . ] QEGEH RETHINKING ENERGY
Paromlin building

First 100% climate action projecct
according to the EIB methodology

2,7% of CAPEX is related to
climate change adaptation



< ERER remHiINKNG ENERGY Paromlin
- - - - - - - I . - T T - T~ - - - - T - L= | | D A - - TTTRTT T T T T T T Tt T
Climate risk Risk_ ) Expexted effect | Risk impact | Risk assessment Adaptatic_m measures to apticipate risk Link to the design project (map,
probability in the design project page, reference)
Increased Proposal:
energy demand Sun protection, ventilation, and heat
Extreme heat | Almost certain for cooling Moderate pump, plants (trees) in the near area of
(health and building, building technology - use of
safety) technical solutions resistant to
temperature changes | T
Increased
energy demand Proposal:
Extreme cold Unlikely for heating Moderate
(health and Thermal insulation and heat pump.
safety)
Physical
damage to the Proposal:
Extreme wind . bu '_I d'_n 8 . External elements have been
speed events Likely (building Major additionally reinforced to withstand the
. elemEI:\ts, impact of strong winds, early warning
installations, systermns.
and equipment) SYSEMms
Physical
damage to the Proposal:
buildin
Tornado and Unlikely (buildingg Major External elements have been
waterspout elements, additionally reinforced to withstand the
installations, impact of tornado and waterspout.
and equipment)
Physical
Hail Likely damage to the Moderate Proposal:
building

The most important thing
connect the process of
climate risk assessment
with the design process!
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Key learnings

» Design for tomorrow, not yesterday. Standards and
investments must reflect future, compound extremes—not historic
averages.

* Resilience starts in planning. Embed climate-risk layers
in spatial plans and permits so resilience is the default, not an
add-on.

+ Keep people at the center. Prioritise critical services and
vulnerable users in preparedness and restoration.

* Finance resilience up front. Make resilient design eligible and
rewarded in funding, tariffs and public investment.

« Learn, don’t repeat. Mandate after-action reviews and update
codes, procurement and training accordingly.
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Regional Pathways to Climate Resilience

Tracking Progress Towards Adaptation

Guidance for Effective Monitoring
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This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 101036560.















Looking back, it was a wonderful journey, but
for the next sailing trip you decide to do a few
things differently.....

N

What does this story have to do
with monitoring?



Terms: Monitoring & Evaluation
uontoring

continuous assessment of progress of certain
aspects

"Early warning system": How far are we along our
‘m route? Have we reached the day’s goal? Is everyone
= fulfilling their tasks? Do we still have enough
provisions on board?

Are schedules being kept?

Have the actions from our action plan been
implemented?

Is regular exchange taking place?

Are the planned resources sufficient?

Are we on course? Do our activities effectively support us in
reaching our goal?



Monitoring Adaptation Measures: A Step-by-
Step Approach for a Successful Framework

Define Purpose and Scope Etominian= (o praclice:

Smart monitoring
for regional climate

Develop (or refine) a Theory of Change or Results Chain (impact model) adaptation

|dentify indicators

Set Baselines and Targets

€E€E€L

Set up Data Collection and Management

Analyse Data and plan for reporting, communication and learning

(OREGILIENCE




Monitoring Adaptation Measures: A Step-by-
Step Approach for a Successtul Fra ;vvork

Step 2: Develop (or refine)
Long-term impact

Implementation Output

NESESEITY Activities involved Direct results from
resources for o . -
: ) in implementation activity
implementation

Development of Direct results of a

USRS CIEIING measure/ product Protection

against climate
hazards
Reduced
vulnerability (less
controllable)

of :
Staff, finanacial guidelines,imple (e BUENEgy i
: developed,
resources, mentation of
. o measure
website costs activitiy/ measure :
: ) implemented and
e.g.installing
shows effect

flood early agains hazard)
warning system

(OREGILIENCE




Monitoring Adaptation Measures: A Step-by-
Step Approach for a Successful Framework

Step 3: Define indicators

Implementation

Necesarry
resources for
implementation

Staff, finanacial
resources, website
COsts

Budget/ personel
resources according to
plan?

Activities involved
in implementation

Development of
strategy, drafting of

guidelines,impleme
ntation of activitiy/
measure

*Percentage of households in
target communities
registered in the early
warning system by mid-2026.
*Number of residents who
attended at least one

training session by mid-2026

Percentage of residents
who correctly respond to a
test flood warning within
30 minutes, increasing
from 40% to 80% by
2027.

Reduction in average
annual flood-related
injuries in the target
communities by 50% by
2030 (compared to the
2023 baseline).

SILIENCE




Monitoring Adaptation Measures: A Step-by-
Step Approach for a Successful Framework

Step 6: Analyse, prepare results and

Data Analysis Communicate
and Report

Analyse data to find out which changes can be

attributed to adaptation interventions, and which
are due to external changes.

Set up a timely fit-for-purpose reporting

Communicate results tailored to the different target
groups.

(OREGILIENCE




Monitoring in Practice: Climate Impact and Adaptation Monitoring
North Rhine -Westphalia, Germany

Objective& Background

* One of Germany’s most
comprehensive regional

approaches to climate impact and

adaptation monitoring, provides a
robust basis for evidence-based
climate policy

+ Established in 2011, continuosly
expanded
Methodology

*  Framework structured into five
clusters: Climate, Environment,
Human, Planning and
Construction, Economy

Indicators

 More than 70 indicators in
total for all five clusters

Activities

4. Water management and flood protection

The individual components of the water cycle and water management show a high
susceplibility to climafic changes — from water and dam management to water

Indicators - Water management and flood protection

4.1 Standardized Precipitation Index {SPI)
4.2 Evapoir_amraimn

supply to urban drainage and flood protection.

. Soil and area

Without healthy soil, mo vital flora or fauna can develop and
ture can be pracliced, which is essential for the supply of -
feed.

View field of action

ﬁ 4.Water management and flood protection

The individual campanents of the waler cycle and water management show 3 high suzsepiblity o clmalic changes - fom water and dam management to wa
ter supaly 10 urban drainage and fosd pralecion. Agairst e background of dimate change, mpartant goals and togics in e feld of water management an
thereione: (o manage water badies in such & way that they ane preserved as  healihy pan of the nasral balance, 1o mprove them s ecologically 2s possile, o

ple s inchustry with regand 1o climate fsks and to reduoe flaod risks, even as a result of ey rinfal

5 of the s in ion and far an the: ane hand and the
potentially mare imegular D(mpttaumnnlh ather hard must also be considered.

Possible effects of climate change on the field of action:

4.a Limited water availzbilitylcompeting water usefwater supply ivd
4.b Floods/floods W
4.c Deterioration of the ecolegical status of water bodies W

4.4 Mean Discharge Hei

4.5 High and low water
4.6 Navigabili i

4.8 Groundwater recharg
4.9 Groundwater level
4.10 Water abstraction

Indicators - Soil and A

no pmducllue agncul 5.1 Soil Terrpemture

Cl|mat|c \.\.atm IJaIance
“First megative dimatic waler balance in 2018 since messursm eris began™

. 8 B B & % 8 #

Climatic water balance of the individual seasons

Dala status

Measurement variable

Spatial coverage
Datz arigin
Updating cycle

DPSIR Indicator

Relation to climate change

Definition and calculation

he

— dwrage 19611990 — Average 13912020
LA VW 243
In addition, the mean values of the first and lest dimatic normal period are given (data basis: DWD). Ex)
W
31122024

public water supply

1385 1950 1382 1994 1992 1R9E Z000 2002 004 200% 30O 00 201E EOT4 2018 20IE

Climatic water bfance in mm
Morth Rehine-Wisstphalia (NRW)
German Weather Service (DWD)
annual

Impact




-Ind more information and inspiration in out

easy-to-use and practical guide on

monitori

by REGILIENCE!

. Warstanng aduptaon masies -5 1 45 a1ers4ca + Laying the Greundaark - Considarations befors you begin wiww regilience.eu I

Monitoring adaptation measures -
a step-by-step approach

Laying the Groundwork - Considerations before

you begin Regional-level monitoring:
: 7 . - Wihat are the sims of sl activii icies? Do they
e et ‘achieve, including any interim objectives, gt fcrhude ol D’fz‘l‘:‘::’ Gl e
o the el ot secioeal agenicisa etc?
hat d hieve with thi Vihat do you want to change? How canit b d that monitori h
What il success look lke? Answering these questions will not only help with of various groups?

planning the measure, but also with later monitoring progress and evaluating
its impact. Here are some questions you should consider:

Questions to ask in general: itoring of individual ad:
What short-, medium- and long-term effects are to be achieved? What is the main aim of the measure? Why do you want to monitor
How can the effects be quantified? {see above)?

What is the time horizon for achieving the objectives? Wiho is involved in setting up and implementing the measure?
How are running costs financed? Who is the main target group? Are there other groups that could be
Could there also be negative side effects? affected by this measure, that are not the main target group?

It is important to build a shared ing  The IPCCq help provide standard defi
@ of the answers to the questions above. In addi-  niti v use so holders f
A ® Q tion, bear in mind that different disciplines are  different sectors are set on use the same language
® tx ; : b
= working together, both on measure and regional  so that no confusions arise.

level. Itis thus vital to create a shared understand-
ing of climate adaptation and resilience terms
Define clear Ask critical Build shared and concepts.
objectives early planning questions understanding

(OREGILIENCE
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Regional Pathways to Climate Resilience

Topic 2: Water management - Risk analysis, PESPKA
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Nepidepelako IxEdLo yia tnv NMpoocappoyn
ctnv KAwpatiki AM\avn (MEZNKA)

Baowoi KAlpatikot kivéuvol,

OTPOTNYIKEG TPOOCOPLOYAC,
nPoodoc epapuoyng Kot TPOKANCELG
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H avamtuén otpatnylkng yLa TNV mpocappoyn otnv KALLOTIK) aAAayn amoteAEl
EBvikn kot NepldepeLlakn UTIOXPEWOT, TIOU ATIOPPEEL OTO:

= 1N 20pBaocn MAaiolo yla tic KAtpatikég AAMayeg (UNFCCC, 1992),

" T 2updwvia tou Maplolol Kal

= T1c beopevoelg otnv EE.

Y& €BVLKO emtimedo,
n EBvikn Ztpatnytkn yia tnv Mpoocappoyn otnv KAtpatiky AAayr ekroviBnke kot oAokAnpwOnke tov AmpiAto tou 2016
(EZMKA) (DEK 149/A/09-08-2016).

Me tov N. 4414/2016 (MEK A" 149/09.08.2016), BeopobetOnke n uTtoxpPEwon Twv MeplPEPEWWV TNG XWPOAC YO TNV
kataption MNepidepelakou 2xediou yia tnv MNpooappoyn otnv KAtpotikn AAayn (ODe2NKA).

To MeXMKA eykpilvetal Ue:

amnodaon tou Mepipepelakol Jupufouliou

KQLTOTTLV £Lonynong tng AtevBuvonc MeptBdAAovtog Kat

LLETA ato yvwun tne Mepidepelaknc Emrpornnic AtafouAsvong Kot

¢ AtevBuvoncg KAtpnatikng AAaync kat Mowotntac tng Atpoodatpag tou YMEN.

VVYVYYVY

Entlong, mpoPAEmeTaL N EKtovNon Ztpatnyikng MeAgétng NeptBailoviikwy Erumtwoswy (MIME).
H 2MTIE tou Me2MNKA MepiLpeperlac Kevtpikng Makedoviag eykpiBnke tnv 21n OktwfBpiov 2022.




BAZIKOI AZONE2Z NEZMNKA

Extipnon avapevouevwy
KAwatikwv petaBolwv otnv NKM

KaBoplopog twv:
*  TOMEWV Kot
*  YEWYPADLKWVY TEPLOXWV
* Ektipnon guawaBnaiog > TIOU avapévetal ot Ba mAnyouv

* Ymoloylopog ékBeang TMEPLOootepo  amd v KAwatiki
* Avaluon Tpwrtotntac AM\ayn otnv NKM.

: lepapxnaon Kot TEALKA

Algpevvnon twv dLaBEatpwy : ertAoyr LETOWY Kat

TEYVOAOVLWV ’KQL TIIOMTLI(‘(DV Spdoswy avd Topéa.
TIPOCAPHOYAG OVA TOUEQ.

* Extipnon mBavou kéoTtoug uAomoinong UETPWVY
Kal Spaoswv
* MBavoi dopeig uhomoinong

* Acsiktec mapakolovBnong epappoyng oxediov




2TOXOI TOY NE3NKA

» uelwon tng eundbelag tng MepldpEPELOC OTLG ETUMTTWOELG TIOU TTPOKUTITOUV OO TNV KALUATIKA aAAayr Kol

» TN BwpakLon TNG EVAVTL QUTIC LE TOV TTPOOSLOPLOKO KAl TNV LEPAPXNON TWV QTIOLPO TN TWY LETPWV Kol SPACEWV.

A=ONE3 APAZH?

AvaAugn TAGEWV YLa TIC KUPLOTEPEC KALUATIKEG PETaBANTEC, He Baon KALLATIKEG PO BOAEG ammo SleBvwE avayvwpLopEVa
TLEPLOY KA KALpATLKA povieAa (RCMs), kat og xwptkn availvon 12,5 km x 12,5 km.

MeAetriOnkav 13 Baoikot kot 41 mapaywyol KALLATLKOL SEIKTEC KAl avaAUBnKayv yLa TNV EKTLULNCN TWV OVAULEVOUEVWV
KALLLOTLKWYV LETOBOAWV Kol TACEWV EKONAWONC aKPALWV POILVO LEVWYV OTNV TIEPLOXH MEAETNC.

H avdAuon tdocewv nmpaypatonolnOnke yla xpoviko opilovta, (o€ eninedo 20etiag),
* BpaxunpodBeopo (2011-2030),
* peoompoBeopo (2031-2050) kat
* poakponpoBeopo (2081-2100)

E¢etaotnkav w¢ mpocg pia mepiodo avadopdc (1986-2005), ot PeTaBoAEC TwV SEIKTWY 0TOUG SLadOPETIKOUG XPOVLKOUG
opllovteg koL oevapLa aykoopLag eEEALEN ouykevTpwoewv Agpiwv tou Qatvopévou tou Ogpuoknmiou (RCPs)

H avaAuon Twv TACEWV TWV KALATIKWY HETABANTWY Ttpay patomnoL)onke ya duo mwugggﬂgng\
OUYKEVTPWOEWV aepiwv tou Beppoknmiov (RCPs) tng 5n¢ EkBeong A€loAoynong tng IPCC. JuykekpLUEVA EMIAEXB KAV TO

oevapla RCP 4.5 kal 8.5 KaBw¢ EMTPEMOUV TNV AVAAUOH TWV TACEWV TWV KALLATIKWY SEIKTWV (peTafAntwy) yia eVOLALECO
Kol SUCEVEG 0eVAPLO EEEALENC EKTTOUTIWY QEPiWV TOu Beppoknmiou, avtioToLxa.




A. BAZIKOI KAIMATIKOI AEIKTEZ

MetaBoAn péong Beppokpaciag Baoiki petafAnti CORDEX (tas)

MetaBoAn péong eAdx10TNG BepoKkpaciag Booikn petaAnti CORDEX (tasmin)

MeTaBoAn péong péyioTng Oepuokpaciag Baoiki petaBAnti CORDEX (tasmax)

MeTaBoAn péong TaxuTnTag avéuou Baoiki petaBAnti CORDEX (sfcWind)

MeTaBoAn péyioTng TaXUTNTOG AVEUOU Baoiki petaBAnti CORDEX (sfcWindmax)

MeTaBoAn péong eTROI0G BPOXOTITWONG Baoik petaAnti CORDEX (pr)

MeTaBoAn péong OXETIKAG Uypaciag Baoikni petafAnti CORDEX (hurs)

MeTaBoAn apiBuoU nuepwV TTayETOU Baoiki petafAnti CORDEX (ecaid)

MeTaBoAR apiBuoU TPOTTIKWYV VUKTWV Booikn petraAnti CORDEX (ecatr)

MeTafoAn apiBuou uypwv NUEPWV Booiki petafAnti CORDEX (ecarr1)

MetaBoAn péong nAlakng akTivoBoAiag Baooikn petaAnti CORDEX (rsds)

MeTaBoAn péong eTAOIAG XIOVOTITWONG Baoiki petaBAnti CORDEX (prsn)

MetaBoAR oTdOung Tng 8dAacocag MetaBAnTh Tou rpoypduparog LISCOAST (slir)
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B. MAPAIQrol KAIMATIKOI AEIKTEZ

14 |MetaBoAn BaBuonuepwy Yigng ava érog (Cooling Degree Days - CDD) ddly
15 |MetaBoAn apiBuou nuepwV ava £1og PE pEYIoTn Beppokpacia > 35 oC dly
16 [MeTafoAnR apiBUoU NUEPWV avd £TOG HE NUEPNOIA BpoXoTTTwon < 1 mm (§npég HEPEG) dly
17 [MeTtafBoAR} apiBUoU CUVEXOMEVWYV NHEPWYV aVA £€TOG ME NUEPAOIA BPOXOTTTWON < 1 mm dly
18 |MeTaoAn apiBPoU CUVEXOMEVWYV NHEPWYV aVd £€TOG E NUEPAROIA BpoxOTTTWON > 1 mm dly
19 |MeTtafoAn apiBpou nuepWV avd £1og PE HEYIOTN NUEPROIA évTaon avépou > 7 beaufort dly
20 |MeTaBoAn apiBuou nuepwv avd £€Tog ME NUEPROIA BpoxOoTTTwon > 20 mm (akpaia BPoxoTTTwon) dly
21 MeTaoAn eTRo10g péong PéyioTng BpoxodmTwong 48wpou mm
22 |MetaBoAn péong péyioTng Beppokpaciag KaAokaipiou oC
23 |MetaBoAn apiBuou nuepwv ava érog pe deiktn humidex (humidex index) > 38 (nuépeg pe peydAn ducopia) dly
24 |MetaBoAn BAaoTNTIKAG TTEPIOOOU avd £T0G dly
25 [MetaBoAn apiBuoU nuepwyv ava érog pe FWI > 15 (UETPIOG KAl aVWTEPOG KivOUVOG BACIKNAG TTUPKAYIAG) dly
26 [MetaBoAn apiBuou nuepwv ava érog pe FWI > 30 (MeydAog Kol avwTePOG Kiviuvog SAOIKNG TTUPKAYIAG) dly
27 |MetaBoAn apiBuou nuepwv ava érog pe FWI > 45 (akpaiog Kiviuvog SaCIKRG TTUpKAYIAG) dly
28 |MeTaBoAn péong XEINEPIVG BPOXOTTTWONG AVA £T0G mm
29 |MeTaBoAn eTRoiag péong HEYIOTNG BPoXOTTTWoNg 24WpPOoV mm
30 |MetaBoAnl Badbponuepwyv Béppavong ava €érog (Heating Degree Days - HDD) ddly
31 MeTaoAn Baduonuepwyv avarmrtuing (Growth Degree Days — GDD) ddly
32 |MeTaBoAn apiBuoU nuepwv avd £€1og pe péon évraon avéuou > 6 beaufort dly
33 |MetaBoAn apiBuoU nuepwv ava £€1og Pe nuepnoia Bpoxoémrwon >10 mm (Bapid BpoxoémTwon) dly
34 |MetafoAn apiBuoU NUEPWYV ME XIOVOTTTWON avd £€T0G dly
35 Ms'r'uBo)\r’] dpleHoﬁ npf:p(.'ov He TINA BPOXOTTTWONG > 950 EKATOOTNMOPIO TNG BPOXOTTITWONG TTEPIOdOU avapopdg dly
(npépeg e TTOAU Bapid BpoxoTTTWON)
36 MET'GBO)\I"] aplepfm npsp’o’.)v ME TIMA BpOoXOTTTWONG > 990 EKATOCTNHOPIO TS BPOXOTITWONG TTEPIOGSOU ava@opdg dly
(npépeg pe akpaia BpoxotrTwon)
37 |MetaBoAn apiBuou Bepiviwv nuepwv (summer days) (H€yioTn Beppokpacia > 25 oC) dly
38 |MetaBoAn péong eAGXIOTNG BEPUOKPATIOAG XEIHWVA oC

£ ¢



MetaBoAn HéEyLoTou aplOoU CUVEXOUEVWV NUEPWV OVA £T0G ME HEYLOTN Beppokpaocia >35 oC

MetaBoAn aptBuol npuepwv ava £tog pe eAaxiotn Beppokpacio < 00C
(vuxtepVOG mayeTdg - night frost)

MetaBoAn péong Oepvig BpoxOMTWoNnG ava £Tog

MetaBoAn apltBpou npepwv ava £tog pe deiktn duodopiag (distress index) > 29 (nuépeg 6mou 6A0G 0 MANOUOAG VIWOEL
Suocdopia — mBavoTNTA K PUENG KOLTAOTOON G EKTOLKTNG LOLTPLKI G LVAYKNG)

MetaB oA cUVOALKNG BPOXOTTTWONG KATA TNV MEYLOTN MEPIOS0 ava £T0G e NUEpnoLa Bpoxontwon < 1 mm

MetaBoAn apLBol cuVEXOUEVWV NUEPWV VA £TOG ME NeEpRoLa Bpoxontwon > 10 mm

MetaBoAn apltOpol npepwv ava £tog pe Péylotn évraon avépou > 6 beaufort

MetaBoAn apLBpol nuepwv KaAoKaALPLOU ava £TOG E HEYLOTN Evtaoh avépou > 6 beaufort

MetaB oA apLBol NUEPWV XEYWVA aVA £TOG ME MEYLOTN EvTaon avEéou > 6 beaufort

MetafoAn apLtBol nUeEPWV XEWWVA ava £T0G HE péon Evtaon avépou > 5 beaufort

MetaBoAn aplBol npuepwvV ava £Tog e péon €viaon avépou > 6 beaufort kata tnv avunupkn nepiodo (Maiog — OktwppLog)

MNoocootiaia petaBoAn Héong eTnoLag BpoxomTwong

NocooTtiaia petaBoAn Héong ETROLAG XLOVOTITWONG

Nocootiaia petaBoAn péong péylotng Bpoxomtwong 48wpou ava £Tog

Nocootiaia petaBoAn péong Héylotng Bpoxomtwong 24wpou ava £T0g

MetaBoAn apLBol nuep WV KaAOKALPLOU ava £T0¢ LE NUEPROLA Bpoxomtwon > 10 mm




Ol KAWWOTLKEG LETABOAEC OTNV TTEPLOXN UEAETNG : :
Meiwon Twv BPOoXOMTWOEWV

OL BPOXOMTWOELG OVOLUEVETOL OTASLOLKA VOl LELwOOoUV oTtnv MepldépeLa
000 0TO eVOLANECO OO0 Kal 0TO SUCUEVEC GEVAPLO.

MetaBoArn Bpoxomtwong (mm ava £tog) yio KABE oeEVAPLO TIOLYKOOULAG
e€EAENG ouykevipwoewv ADO kal xpovikn epiodo o oxéon Ue TNV
N

nepiodo avadopag
METABOAH THZ BPOXONTOZIHEZ ZE ZXEZH ME THN NEPIOAD 1986 - 2005
Tevaplo TIOYKOOLOG Xpovikoc opifovrac

eteM€ng ouykevipwoewv 2011 - 2030 2031 - 2050 2081 - 2100
AQO




Ol KAWWOTLKEC LETABOAEC OTNV TTEPLOXN UEAETNG MetaBoA Méanc ETriotac Bpoxomtwonc
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MooooTtlaia petaoAn Tng LEong etnotac Ppoxomtwong (%) os eninedo MNepidpepelakng Evotntag,
ylo KABe ogvaplo maykoopLag e€EALENG ouykevipwoewv ADO (RCPs) kol xpovikn mepiodo,
O€ ox€on e tnv mepiodo avadopag
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Ol KAWWOTLKEG LETABOAEC OTNV TTEPLOXN) UEAETNG
MetafBoAn Yypwv Huepwv

Avapévetal otadlakd va HELWOEL Kal 0 aplOpO¢ TWV LYpWV NUEPWYV TOV £TOUG (Bpoxontwon > 1 mm).

H peiwon kupaivetal amno - 2 nuépeg (RCP4.5, 2011 — 2030) £w¢ -17 nuépeg (RCP8.5, 2081-2100).

H peyalitepn peiwon vypwv nuepwy ava £tog epdaviletat otnv MN.E. MéAag, katd tnv nepiodo 2081 - 2100, oto oevapLo
RCP8.5. 2to (610 ogvaplo kot xpoviko opilovta, ol Afnpot AApwniag, Edeooacg, Naovoag, 2wvtikng, Alou — OAUuToU, BEépolag,
Yeppwv, Katepivng, EppavounA MNamnmad, Neag Zixvng, HpdkAelag kot Maloviag avapeVETaL va €X0UV TN LEYAAUTEPN HELWON
(uelwon peyalltepn amo tov HEco 0po TG MepldEpeLag).

METABOAH YTPQN HMEPQN (BPOXONTQZH < 1 MM)
ANA ETOZ ZE ZXEZH ME THN NEPIOAO 1986 - 2005

Jevaplo TAYKOOULAG
eLEMENC OUYKEVTPWOEWVY




Ol KAWWOTLKEG LETABOAEC OTNV TTEPLOXN) UEAETNG
Au¢non Twv nepLodwv Enpaociag

H péyiotn duapkela Enpaociag (cuvexopeveg nUEPEC He Bpoxomtwon < 1 mm) avapévetol va avénBei ano 7 éwg 15 nepinov
NHUEPEG TO £T0G, 0TO £vOLAUETO Kol SUOUEVEC oevApLo, avTioTolxa, TNV mepiodo 2081-2100.

Meyaho npoPAnua Enpaciag, Ba avilpeTwnicouv
oL N.E. Neplag kot O@scoalovikng,

METABOAH THZ MEZHZ METIZTHE AIAPKEIAZ ZHPAZIAZ




MEOOAOAOTIIA ANAAYZIHZI TPQTOTHTAZ

JUupwva pe tnv_5n €kBeon tncg AwakuBepvnrtikic Emitponng via tnv KAwatikn AAAayn (5th

assessment report, IPCC, 2014), w¢ tpwtotnta oplletal n tadon n n npodlabeon evog GUCTHUATOG
VO EMNPEACTEL APVNTIKA AOYW TNG KALMATIKAC dAAaynC. H TpwtotnTo IEPLKAELEL EVPOC EVVOLWV KOLL

otowxelwv mou mepltAapBavouv tnv gvawodbnoia otnv_unmofabuion kot tnv EAAeWn LKAVOTNTOC
IIPOCAPLOYNC OTNV KALUATIKE oAAOY).

AkoAoUBwc, AapBdavovtacg urtoPn TG KALUOTIKEG LETAPOAEC TTOU QVAUEVOVTOL LEAAOVTLKA YLl TV
MKM, €ylve avaAuon Tn¢ TPWTOTNTOG:

e 14 Baowwyv Topéwv otV KApotikn aAAayn,

* yata 2 s€etalopeva cevapia (RCP 4.5 ko 8.5 ),

e oTOoUC 3 XPOVLKOUC 0pilOVIEC,

KOl EVTOTILOTNKOV OL TOLELC KOl Ol YEWYPADLKEC TIEPLOXEC TIOU OVOLLEVETOL VO ETNPEOCTOUV
TIEPLOCOTEPO (EKTINON EMUTTWOEWV).
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MEOOAOAOINA ANAAYZIHZI TPQTOTHTAZ
e e

[lo TNV EKTILNON TNG TPWTOTNTOC TWV EMIUEPOUG TOUEWV KAl YEWYpAPIKWV TepLoXwV ¢ MeplpEpelac Kevrpikng

Makedoviag otnv KAlHatiki aAAayn akoAouBnOnkav Ta mopakdtw BrApata:

-

I+ ovovvondoe e khuaki

BHMA 1° Emloy) TwV TOUEwvV yla Toug omoioug Oa yivel avdluon od\A;av_rlngat%q AR ’
npaypoatonolnOnke avaluon lvat:

* AU&non Bepuokpaoctog

TPWTOTNTOG

BHMA 2° Emtdoyn twv katdMnAwv delktwy yla TRV anodoon tng enidpacng * Znpacia

KaBe KALATIKNG ouvioTwoag * o kABe e€eTalopEVO TOpE * AvepoBueMeg
* KaUowveg
| BHMA 3° Extiunon guawoBnoiog kabe TOpEQ OTLG KALMOTIKEG METABOAEG — *  Wuypec eloBoAEg
‘ KAlpoka svalcOnoiog * ‘Evtovec Bpoxomtwoelg

*  XLOVOMTWOELC

BHMA 4° )C € ) : 3 °C — ] : ;
Yrnoloylopog £kBeong kABe TOHEQX OTLG KALMOTIKEG UETOBOAEG . AvoS0c oTEBUNC BAAATTAC

KAlpoko €kBeonc

BHMA 5° EKTiUNON TPWTOTNTOC TOMEWV KAl YEWYPOADIKWV TIEPLOXWV

Tl il |
- oy




ESETAZOMENOI TOMEIZ INA THN NEPIDEPEIA KENTPIKHZ MAKEAONIAZ

» Tlewpyia

» QAdon Kol avodooWTEEC EKTACELG
o Adon
o0 AvOaSaOWTEEC EKTAOELS

» BlomoilkiAdtnta — OlkocuoTipata

» AMeia — YOATOKAAALEPYELEG
o Alela
o YOOTOKOAALEPYELEG

> Y5 .
_(w¢mpog v Sabsoiudtnta népwv)
> Motaua

(w¢ mpog Ta AN MU PLKA datvoueva)

> TMapAKTLEG XPHOELG

& -

&

ToupLonag

o XLovodpOouLKOG

o Ogpwog
Evépyela

O ZNTnon eVEPYELOG

o YmnodouEg evepyeLag
Ynodopég petadpopwv

o Emiyeleg

o Awdvia

o Agpobpoula
Yyeia

Aopnpévo nepBaiiov
MoALtioTtik KANPOVO LA

E€OPUKTLKOG TOMEQG

x




Yéartikoi Mopot

Ytov Topéa e€etaleTal T0 oUVOAO TwWV LVSATIKWY cuotnuatwy tng MKM, (umoyela vdatikd ocuothuaTa, ToTApa, Alpveg), divovrag
oLaitepn epdoaon ota vdatika Toug amobepata. MeyaAutepn Bapvtnta divetal yia:

e Ta Ymoyewa Ydatika Fuotiuata tnG NKM mou evtaocoovtal OTI( TTPOOCTATEVOUEVEG TIEPLOXEG TIOU Ttpoopilovtal yla AvtAnon
vdatoc yla avBpwrivn KatavaAwon. Auta sivat:

- To Ymoouotnpoa BA Bepuiouv (ELO900081) otig NE HuaBiag kat NEAAAC
- To ZUotnpua BA Beppiou Opouc (ELO90F090) otnv NE MeAAagC

- To ZVotnua Kevtpikou — AvatoAikou Beppuiou (EL0900100) otnv ME HuaBiag
- To 2Votnua NA Beppiov (EL0900110) otnv NE HuaBlag

- To Ymoouotnpa Attoxwpou (EL0900142) otnv ME Miepioag

- To Zvotnua Miepiwv (EL0900241) otic ME Huablag kot Mieplag

- To 2Votnpa MNawou (EL1000020) otig ME Kihkig kat MEANOG

- To ZVotnua Maupovepiov (EL1000160) otnv MNE KiAkic

— To 2Votnua NtePe Kopav (EL1000220) otig NE ©@scoalovikng kot KIAKIG
- To ZVotnpa Aykiotpou (EL110B020) otnv NE Zeppwv

- To ZUotnua Mevoikiou - Ayyitn (EL1100040) otnv MNE Xeppwv

- To Zvotnua MNayyaiov (EL1100060) otnv NE Zeppwv



e Ta Emidpaveraka Yéatwkd Zuogtiuarta tng MKM mou eviaocovial 0TI TP OCTATEVOUEVEG MEPLOXEG TTOU Tipoopilovtal yia aviAnon
véatog ya avlpwrivn katavaAweon. Auta ival:

— H Texvntn Alpvn Ayia BapBapa (ELO902LO00000006H) otnv ME HuaBiag

— To Notapto YZ Maupoloyyog M. (Evutéag) (ELO902R0005000120N) otnv NE HuaBioag
— To Notapto YZ AAtakpwyv M. (EL0O902R0002050010H) otnv NE HuaBiog

— To Notaputo Y Netpevio (ELLOO5R000700024N) otnv MNE XaAKIOIKAG

— To Notapto YZ XaBpiac (EL1I005R003103043N) otnv MNE XaAKOLKAC



o Ta Yroyetla Yéatika Fuotinuata tnc MKM pe Kakn oGOtk KAl TOLOTIKN Kataotaocn. AuTta slval:

— To Ymoouotnpua BA Beppiou (EL0O900081) otic MNE Huabiag kat MEANOG

- To Ymoovotnua Apviooag — MéAAac (EL0900082) otnv ME MEANaG

- To ZVvotnua AApwmnaiov (EL0900120) otnv NE NEAAQG

- To Zuotnua Katw Pou AAlakpova (EL0900130) otic NME Hupabiog kot NMEANAC
- To Ymoovotnua Kokkwdeg Attoxwpou (EL0900141) otnv NE Mieplag

- To 2Vvotnua Katepivng (ELO900150) otnv ME Miepiag

- To Zuotnua KoAwvépou (ELO900142) otnv NE Miepiag

- To Zuotnua A¢lou (EL1000030) otig ME Osooahovikng kot KIAKLG

- To Zuotnua FaAAwkou (EL1000050) otic ME Oecoahovikng kot KIAKLG

- To Ynoouotnua Moubaviwv (EL1000061) otig MNE ©@scoalovikng kot XaAKIOLKAG
- To Ymoouotnua Muydoviag (EL1000071) otnv NE @scoalovikng

- To Ymoouotnua BoABNn¢ (EL1000072) otic ME Oecoalovikng Kot XaAKIOLKAC
- To Ynoouotnua Katw Pou AvBspouvta (EL1000081) otnv NE ©@scoalovikng
- To Zuotnua OpuuAiag (EL1000100) otnv MNE XaAKIOIKAG

- To Ymoovotnua Kokkivolaka (EL1000132) otnv ME XaAKWSLKNAC

- To Ynoouotnua Zkoupwwv (EL1000191) otnv MNE XaAKIOIKAG

- To 2Uotnua Aoipavng (EL100F040) otig ME KiAkig kat Zeppwv
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AvaAuon tpwrtotntoac (Yewypadikn)

Topeag: YAATIKOI MOPOI (11 mpotepaldotntog)

RCP 4.5

20 ww  uw

ww oW
Peuig

: i % < Khipaxa vpurémTag
Fewypa@iki TpwTOTNTA TOU Topéa "YdaTikoi nopol” kata WAoo (< 0,.25)
Tov xpoviko opiZovra 2011 - 2030 oTo oevapio RCP4.5 I Mipd (0,26 - 0,50)
3 Opia Neprpéperac Kevrpani MaxeBoviog, [ Opia Neppepoarin Evoriray KM Mérpia (0,51 - 1,00)

I Mevahn (1,01 - 1,50)
[ 10AG uevihn (> 1,50)
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ENVIROPLAN S.A. )
t’ nsultants & Engineers Fewypa@ixi TpwTOTNTA TOU TOpéa "YSaTikoi ndpor” kara

APIITOTEAEIO
NANENIZTHMIO
OEIIAAONIKHE

P o Khipaxa Tpwrémrag
TEWYPAPIKN) TPWTOTNTA TOU TOpED "YSaTIKOi NOPOI” KaTa WAoo (< 0,25)
Tov Xpovikd opiovra 2011 - 2030 gTo oevapio RCP8.5 B M (0,26 - 0,50)
30 Opia Nepipéperac Kevrpaciic MaxeBoviog, [ Opia Nepepeparain Evomiuy NKM Mérpa (0,51 - 1,00)

1 Opra dpopuw Neprpepesiv 'Opra A NKM I Meydhn (1,01 - 1,50)

I 10AG peyin (> 1,50)

tj ENVIROPLAN S.A.

@

APIITOTEAEIO
NANENIZTHMIO
OEITAAONIKHE

TOV Xpovikod opiZovra 2031 - 2050 oTo oevapio RCP4.5
3 Opia Nepipéperac Kevrpixri MaxeBovios [ Opia Neprpepercxiov Evoriiruy MKM
0pia bpopuv MEp@EpeiN

Khipaxa rpwrémmrag
N Apehnrio (< 0,25)
I Mt (0,26 - 0,50)
Mérpa (0,51 - 1,00)
I Meviin (1,01 - 1,50)
I oM pevdin (> 1,50)

lj ENVIROPLAN SA. 1 rewypagixi) TpwTéTnTa TOU TopEa "YBaTIKOI NGPOI” KATH

TOV Xpovikd opiZovra 2081 - 2100 ovo oevapio RCP4.5
1 Opia Nepupépernc, Kevrpmnic Maxedoviag, [ Opia Nepipepeiaxiav Evoriuw NKM

(/\\ APIZTOTEAEIO
i ) NANENIZTHMIO
OEITAAONIKHE

Opia dpopan Meppepin

ww

290

.

Khipaxa rpwrémTaq
W spoiria (< 0,25)
B Mt (0,26 - 0,50)
Mérpa (0,51 - 1,00)
[ Meytin (1,01 - 1,50)
I 1ok peviin (> 1,50)

lj ENVIROPLAN SA.
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Fewypa@iki) TpWTéTATA TOU Topéa "YSaTikoi ndpol” kara

Tov xpovixé opilovra 2031 - 2050 ovo oevapio RCP8.5

[0 Opia Nepupépeing Kevrpiig MaxeBoviog, () Opea Nepigepeiariv Evoriruw NKM
Opa opopun Mepipepen Opa A KM

Khipaxa TpwréTnTag
W Ao (s 0,25)
B Mg (0,26 - 0,50)
Mérpa (0,51 - 1,00)
B Meytn (1,01 - 1,50)
I NoAd pevihn (> 1,50)

lj ENVIROPLAN SA.

APILTOTEAEIO
NANERIZTHMIO
OEITAAONIKHI

O opopun Meppepen

Fewypa@iki TpwTéTATA TOU Topéa "YSaTikoi ndpol” kara
Tov Xpoviké opilovra 2081 - 2100 ovo oevapio RCP8.5
£33 Opia Nepupépain Kevrpmix; Maredovia, [ Opea Nepipepeiariv Evorruy NKM

Kipaxa rpwrémrag
I Apedrio (5 0,25)
B Mo (0,26 - 0,50)
Mérpa (0,51 - 1,00)
B meyiin (1,01 - 1,50)
I 10k pevihn (> 1,50)

tj ENVIROPLAN S.A.
vionis: & tagineer

APIZTOTEAEIO
) NANENIZTHMIO
OEITAAONIKHI



[Tpwrénra otV kApatikh alhayd Twv efetaldpevwy Topéwy te NKM, yia kaBe oevapio naykéopiac eEEMENG ouykevipwoswy ADO kat ypoviké opilovia
RCP 4S5 RCP &S5
Topéag
2011-2030 | 2031-2050 | 2081-2100 | 2011-2030 | 2031-2050 | 2081-2100 KAipaxa rpwrdtnrag

lewpyla _ 0,59 0,93 0,51 0,62 £0,25

Adon . 060 0,90 1,06 1,00 1,11 0,26 -0,50

AvabaowTéeg EXTAoEL 0,89 1,34 0,91 0,91 0,51-1,00

BlonowétnTa - OoouvoTipara 0,61 0,54 0,69 1,01-1,50
Alsia 1,02 0,53 >1,30
‘rﬁutumnl.éﬁw:mq - | 0,51
yYhatkoi népo (AnoBépuara) ‘ | 1,34
Notdpua (NANppOPES) 0,84
NapaxTieg Xproeig
XwovoSpouxkdc Touplouo 1,10
OEPVOC TOUPLOUOS 1,02
Z\tnon evepyewag
Ynobopeg eveépyerag
Eniyeweg petadopés
Ayevieéc unoSo péc
Aepohpevicég umoSopég
Yyeia

Bounuévo nepifallov
MNoAiTwopde

EfopuxTikdc TOpEas




AvAAuon TpWTOTNTOC

B N 1% MNPOTEPAIOTHTAZ

OewprBnKOV OL TOUELG TTOU QVAUEVETAL VAL EXOUV:

Zuunépacua: Asv Slatpéxouv 6oL * o0g BpaxunpoBeouo opilovra
oL TOUELG Tou TtePBAANOVTOG KL TNG
olkovoptag tng MNepipépelag kivbuvo
aro tv aAAayr] TWV KALLATIKWY
ouvOnKwv N TouAdylotov dev

Kwwvdéuvelouv ctov 6o Badua ) to ' |

Lo apeoca

*  METPLA TPWTOTNTA N HEYOAUTEPN

* £0Tw o€ éva amo ta efeTalOUEVA OEVAPLA

. _ A OewprBnKoV OL TOMUELG TTOU QVAUEVETOL VAL EXOUV:
* 0€ uecomnpoBeouo opilovra

HETPLO TPWTOTNTA 1) LEYOAUTEPN

\

€0TW OE €Va OO ta eEETA{OEVO OEVA PLA




Avansen spesmrais Y ropcaes mporepasennes via ey ki

> Tewpyla > Allela
» Adon - » YOOTOKAAALEPYELEG

> AvaSaoWTEEC EKTAOELC > ZNTnon eveEPyELag

> BLOTIOIKIAOTNTA & OLKOCUOTH LT » AepONUEVIKEG UTTOBOHEG
» Ybatikol mopot (amoBépata) » MoAtiotikr KAnpovouLd
» Motapa (AU LKA daLlvopeva) > E€OPUKTIKOG TOUENG

» MapAKTLEC XPrOELC

» X10VOSPOULKOC TOUPLOHOG

» OeplvOC TOUPLOUOG

» YOS OouEC eVEPYELAG

» Emiyelec petadopeg

» ALUEVIKEG UTTOSOUEC

by > Yyela

| > Nopnpévo repPaiiov




Apaon
6.1

Métpo
6.1.1

Métpo
6.1.2

Apaon
6.2

Métpo
6.2.1

Métpo
6.2.2

Métpo
6.2.4

Apadon
6.3

Métpo
6.3.2

ApACELG EKTIUNGONG TWV EMUIMTTWOEWV TNG KALLATIKNAG aAAayri¢ oTouG USATIKOUG
nopoug tng NKM

Ekrtovnon £§eldLkeuévn g LEAETNG YL TOV TPOCSLOPLOUO TWV TAEOV EutaOwV
vSaTkwv cuotnpAatwv TG NMKM Kou ya tnv eKTinon tov Kwduvou un
StaBeoyuotntag udatikwy Nopwv o€ MNepidpepelako eninedo Adyw Twv
OlVOLEVOMEVWV KALLATIKWY HETAUBOAWV

Edappoyn evog Siktuou mapakoAovONnong Twv EMMTWOEWV TNG KALMOTLKAG
aAAayng ota umtoyeLa LS ata Kot oTouG TULEVTAPEG TG MKM (avamtuén
TNAEUETPIKOU SIKTUOU YLOL TNV CUVEXOUEVN LETPNON BPOXOMTWOEWY, OTABLING KoL
TLOPOXWV OTA CNUOVTLKOTE P USATLKA cwHaTa TNG MepldEpeLag)

Apaoelg €0KOVOINONG KAl AITOTEAECHATLKAG XPrONG VEPOU

NpowBOnon tnG E0LKOVOUNONG VEPOU 0 OAOUG TOUG TOMELG KaL XPROELG
(vewpyia, Touplopag, Blopnxovia, oKLOTIKOG TOUENS)

ZuVTPNON, EMLOKEUN KOL EKCUYXPOVLOMOG TWV SIKTUWV U&pevong tng NMKM

BeAtlotomnoinon twv udLotapevwy PeBodwv amobrkeuong vepou kot Snpioupyia
VEWV, EQV QTTALTE(TAL, I6IWC LE TNV OVTLKATAOTOON AVTIANOE WV KATA T SLApKELD
TWV TEPLOSWV XaUNANG pONG

MNpowOnon tnG emavaypnoLHoMoinonG ENEEEPYACHEVWV ACTIKWV AUPATWV

Mapoxn KWATPWV yLa TNV EMAVOXPNOLUOTIOINCN TWV EMEEEPYAOUEVWY AOTIKWY
Auvpatwy otn yewpyla, Tn Blopnyavia, Tov TOUP OO KoL TOV OLKLAKO TOUEQ. Ma
™V edappoyr Tou PETPOU amaltoUvtal SPACELS EVNUEPWONG

Apaon
6.4

Métpo
6.4.1

Apaon
6.5

Méetpo
6.5.1

Méetpo
6.5.2

Métpo
6.5.4

Apaon
6.6

Métpo
6.6.1

Avantuén dpaoTnpLOTATWYV Kol XPROEWV YNG MOV Eivoll CUMPBATECG LE TOUG
TOTILKOUG SLaB£0LouG uSaTLKOUG MOPOUG

‘EAEyX0G EKUETANEL ONG UTTOYELWV USATIKWV TTOPWV, BECTILON KIVATPWV KOl

QVTLKIVATPWV

EVOWUATWON TWV EMUTTWOEWV TNG KALLATIKAG 0AAQy G OTOV OXESLOLONO
Slaxeiplong twv vdatkwv nopwv g NKM

Alomoinon amoteAeopdtwy tou MeZMKA katd tnv 2n avabewpnon Twv Zxedlwv
Awaxeiplong AAM mou agdopouv tnv NMKM

EvowHATWOoN TNG TPWTOTNTAG 6TNV KALLATLKA aAAQy KO TWV EMMTTWOEWV TNG
OTO OUVOAO TOU OXESLAGHOU Slaxeiplong vdatikwv mopwv tng MKM (ZAAAN,
Masterplans, oxééiwa Enpaotiag, oxédia acpaAsiog vepol KAT.)

Ekmovnon L81kNg LEAETNG AV OPLKA LLE TNV TPWTOTNTA TWV MOPAKT LWV
VSATIKWY CWHATWY 0TNV KALLATLKA aAAayn, 6lwg otnv epoxn TN XaAKIS LKA G

ApAOELS EVNUEPWONG KOWOU, SNHOciwv GOPEWV KOl ETUIXELPIICEWV YLOL TG
EMUMTWOELG TNG KALLOTLKAG aAAay )G 6TOUG USATLKOUG TTOPOUG KOl TOUG TPOTTOUG
OVTLUETWTILONG TOUG

Exkotpateieg evnUEPWONG VLA TLG EMUTTWOELS TNG KALLATLKAG AN G OTOUG
USATIKOUG TIOPOUC KL TLG BEATLOTEC TTPAKTLKEG EEO0LKOVOUNONG VEPOU.
Evnuepwoelg yia tn duvatdtnta edappoyng eBodwv emavaypnoluomnoinong
enefepyaAoUEVWY AUUATWY KOL AVOKUKAWUEVOU VEPOU o€ SLadop EC XPrOELC.
EvBdappuvon alAayr ¢ KT avaAWTIKWY POTUTIWVY KOL VOOTPOTILWY



Kootog ulomoinong pétpwyv kat Spacewv MeXMKA NMKM

TOMEAZ 1"¢ MpotepatdTNTOC KOXTOZ ANA TOMEA
METPQN KOZTOYZ

KATHTOPIA METPQOY APIOMOZ KOZTO> ANA KATANOMH

OPIZONTIA METPA (1" mpotepadtnTa) 5 14.100.000,00 6,19%

METPQN KATHIOPIA KOZTOYZ 1
O e e . 00 gl ~ AIOIKHTIKEZ PYOMIZEIE 17 11.650.000,00 5,11% b
AAZH (1" mpotepalotnta) 7 4.550.000,00 2,00%
h MEAETEZ 71 33.610.000,00 14,75%
ANAAAZQTEES EKTAZEIZ (1" mpotepalotnta) 5 2.780.000,00 1,22%
EPEYNHTIKEZ — 8 4.170.000,00 1,83%
BIOMOIKIAOTHTA — OIKOZY2THMATA (1" 2 d 9
, : 18 3-650. 080 4,24% MIAOTIKES APASEIS
TPOTEPOLLOTN TAL)
. , EPTA 44 148.840.000,00 65,33%
YAATIKOI NOPOI (amoBépata) (1" mpotepatdtnTa) 18 38.260.000,00 16,79%
NMPOMHGOEIA 1 2.000.000,00 0,88%
7 7 - EZ0MNAIZMOY
MNOTAMIA (rtAnppuptka dpavopeva) (11 13 43.000.000,00 18,87%
T(POTEPALOTN T MAPAKOAOYOHZH 15 6.450.000,00 2,83%
MNAPAKTIEZ XPHZEIZ (1" mpotepaloTnTO) 9 23.250.000,00 10,21% MPOEIAOMNOIHZH 7 7.000.000,00 3,07%
XIONOAPOMIKOZ TOYPIZMOZ (1" mpotepalotnTa) 2 550.000,00 0,24% APAYEIZ ENHMEPQ2HX 19 905.000,00 0,40%
s KINHTPA 11 9.200.000,00 4,04%
OEPINOZ TOYPIZMOZ (1" ipotepatdtn Tal) 11 4.400.00' 1,93%
~ - AMOZHMIQZEIZ 4 4.000.000,00 1,76%
YNOAOMES ENEPTEIAS (1" ipotepatdtn Tal) 7 10.750.000,00 4,72%
- - 2YNOAO 197 227.825.000,00 100,00%
YNOAOMEZ ME OPQN (1" mpotepaldtnTa EMiye 10 16.400.000,00 7,2%
peTadopEG KoL ALUEVLKEG UTLOSOUEG — 2" TTPOTEPALOT ‘ (
OEPOALUEVLKEG UTIOSOMEG) - 3 : > B ‘
-~ T < q-i- ’ -
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NAPAKOAOYOHZH EQAPMOIHZ KAl YAONOIHZHZ NEZNKA

[la TNV amoteAeopatikn apakoAolOnon tng npoodou edpappoync tou MNeXMKA tng Mepldepelag Kevtpikng
Makeboviag, £xeL mpotaBel KATAAANAOC UNXAVIOUOC TtapakoAoUOnonc. Oa cuvtoviletal amno tn AtevBuvon
MepLBaAAovtoc, Bopnxaviag, Evépyelag kat Quotkwv Mopwv tng Mepidepetag Kevtpikng Makedoviog

2tnpiletal o Suo Baoikd epyaleia:

Aiktuo ZuAAoync AsdopEvwy
Acikteg NMapakoAouBnong
MNapakoAolBnon MetafoArng KALHATIKWY AELKTWV
Asiktec Edappoync Metpwv / Apaoswv
Aeiktec A¢loAoynong AmoteAsopdtwyv Edappoyrnc Metpwv/ Apdoewv

Mo TNV emitevén twv eMBUUNTWY OMOTEAECUATWY TWV METPWV Kal TwV dpAcewv mou avaAappfavovial oTto
nAaliolo tng vAomoinong tou MeXMNKA MKM, mpotaObnke n ocvotaon MNepidepertakng EMTponng AVILUETWILONG
KAwatikng ANayng (MEAKA).

-



EYXAPIZTQ A THN NMPOZOXH ZAzZ!




IMPETUS

Turning climate commitments into action

OAOKANPWHEVES AUCEIC AVAKTNONG VEPOU
YIiO TNV TTPOCOAPHOYN OTNV KAIMATIKA aAAayn
H epitrtwon tng MNepipépeiag ATTIKAG

KAeiw Movokpouoou, Epsuvntpia EMIT, 22.10.2025



=npacia Kol Asigudpia oTnv ATTIKNA

v Al¢non mAnBucuou

v Khipartiki aAayn - ‘

v YmepBoAikr xpron kai
eCQvTAnan ToU TTOPOU

Meiwan d106ea1pdnTac vepou
Y1oBaBuion moidtnTag TOpou

EkT6¢ amrd £pya auénong T TPoopopdc,
UTTAPXOUV Kail duvaTOTNTEC MEIWONGS TG {ATNONG AVAUETA OTIC OTTOIEC N TTI0 ONUAVTIKA ICWC Eival n ETTavaypnoigoTToinon.




To avakTnMEVO VEPO WS Auon

H emavaxpnoipotoinon amoteAei TTAEOV WIa EAKUOTIKA i
eTTIAOY WOTE VA YN XONOIUOTTOIOUUE TIOTIUO VEPO VIO [N .\2?{ "“Q:;?:”Io 7

TTOOIUEC XPNTEIG. o
Mmopei va epapuoaTei o€ dIAPOPETIKEC KAIPAKES, avAAoya e e ; .~ 4 :
TIC AVAYKES KAl TO TTAAiTI0 Xprong. . | e

H Gpdeuan Tou aOTIKOU TTPACIVOU £ival pia anUAVTIKE un TOaIUn xprion atnv ATTIKA €10IKA 0€ TTEPIGDOUC
Kauowva, TI¢ id1e¢ TePIOdoUC dNAadA TTou To BIABETIYO VEPO YIa TTOTIOUA Eival TTEQIOPITHEVO.

VO METOKIVI(OOUHE TV ETTECEPYOTIA KOVTA OTO onpeio {ATRONG

H texvoAoyia Sewer Mining KOAUTITEl QuUTA TV AvVAYKN,
WG pIa AUOn ETITOIAS TTAPOXNS KABAPOU VEPOU OTOV OOTIKO XWPO.

This project has received funding from the European Union’s Horizon 2020 research and innovation

programme under grant agreement No 101037084.



Ti1 eival n TexvoAoyia Sewer Mining

H €€6pun AupdTwy (sewer mining) €ivail pia
KQAIVOTOMOG TEXVOAOYIQ QVAKUKAWONG UYPWYV | :

aTTOBAATWY, TTPOAYOVTAC TNV KUKAIKOTNTA KAl / _ ' .q
£VIOXUOVTOG TNV AVOEKTIKOTNTA KAl TNV TTOOCAPUOYI I Lol _,é&
JIa¢ TTEPIOXAC OTNV KAIMOTIKR aAAayn. : / L%

Y P
E ) y
oo m —

Baoikn 10€a auTAG TNG TTPWTOTIOPIAKNAG TEXVOAOYIAG €ival
N AVATITUSN MIKPWYV, CUHTTAOYWYV HOVAdWYV £TTEEEPYQTiag
VEPOU TTOU PETATPETTOUV TA ATTOBANTA O€ TTOAUTIUO TTOPO0,
QKPIBWCG EKEI TTOU UTTAPXEI augnuéEvn ¢NTNON, TTAPEXOVTAC
LI OTTOKEVTPWHMEVN AUON Yia TN dlaxEipion TwV TOTTIKWV
TMECEWY OTOUG UDATIKOUG TTOPOUG.

t has received funding from the European Union’s Horizon 2020 research and innovation

> under grant agreement No 101037 084.



Mwcg Asitoupyei: Baoikn Aoyikn

E¢ayovral AOpara atreuBeiag amd 10 TOTTIKO diKTUO

ATTOXETEUONG TTOU BPIOKETAI KATW ATIO KABE ONUEIO HIag TTOANG.

[ivetal €TITOTIOU ETTECEPYATIO OE TOTTIKA HOVADA GTO ONUEI0
g gnmang.

Mapayeron vepd ugnAig o16TNTaG KATAAANAO YIa Gpdeuan
XWPWV TIPACiVou, EUTTAOUTIOUO UTIOYEIWY UDATWY Kal AAAEC
XPNOEIC NG TTOANG.
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Aiepyaoigc TnG povadag Sewer Mining

Apxikd eykaBigToupe Eva ke aviAlooTaalo pe dUo avtAiec TTou AeItoupyouv eVAANGE Kal £Cayouv AUuATa aTTo aywyo
QTOXETEUONG, O€ BABOC TTEPITTOU 4 ETPWV.

Ta akatépyaaTta AUUATA PETOPEPOVTAI OE IO OEIPA DECAEVIV OTTOU YIVETAI N ETTECEPYATia e TEXVOAQYia PEUBpavY
MBR, 1p000eTn B1oAoyikA emecepyaaia kar amoAUuavan We utrepiwdn aktivoolia (UV)

To vepo givarl TAEov £T01O YIa Apdeuan — TIAOTIKY povada 25 m¥nuépa.
EuéAikTn duvapikoTnta pe BAon TIC avaykeC KABE TIEPIOXNC O€ VePO.
Autdvopun Agiroupyia pe TNV ykardoTaon QuToBOATATKWY GUOTARATWY.

MEIQMENH EEAPTHZH Ao 10
NAPAINQIrH ENEPIrEIAZ KATANAAQZH ENEPTEIAZ AIKTYO (HAEKTPOAOTHZHE)

Movaida ene€epyaaotag pe Anohiuavon LE
Agfapevr culhoyng TEXVOMOYia LepPpavuyy (MBR) UV axtivopohia

T -

Aefapewn

* anoBhKeuang
' kaiBapou vepol - Apdeuon
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- Avthootdow + ELNAOUTLOUOG UNOYELWW
X Velei (VY
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ATtroteAfopaTa ATTO TN AEITOUPYIO TS MOVADOG

v' H povada mrapdyel ToIoTIKO vepod dpdeuanc eTTi TOTTOU TTou TTANPOI OAa Ta €BVIKA Kal d1IEBvR KPITAPIA VIO
ATTEPIOPIOTN APOEUCN KAl ACTIKN XPNOoN.

v' ATroTeAeOoaTIKO OUCTNHO OTNV £TTECEPYaTia Kal oTaBepd oTn AciToupyia.

1000

o0 o

OO o0 o 0©
L Effluentafter uv ] ] o , goooooooooooooooyo. o OOQDOO ooooo. ° DOOOODOOOODOO OODODOOOOOOOODOOODOO .
Parameters Influent Disinfection Legislation Limits 500 %0
Start-up ° ° o
700 ® 70
<2 for 80% of les ® £
TSS 138 (average) <2 for 80% of samples or SUve of samples . = 6o e Steady state . 60 ';-:'
<10 for 80% of samples 2 . °. * . . . o 2
a L] . . . 3
7,83+3,3° 3 e s : . e g
BODs 196,45 +77 3 <10 for 80% of samples*? oo % D . . . ° .o . © 5
<10 for 81,3% of samples 200 P, o R YL c e, M . 20
200 <o ..o. %ol . 50
coD 399 +170° 239+4,2°3 - - . -
o ........l......0....O......................O...00'................ o
3 3 4,5 1 6 11 16 21 26 31 36 41 46 51 56 61 66 71
N 105 + 67 54+1,5 <15 Sampling days
3 3 4,5
NH4-N 49 + 10 0’34 + 0’19 <2 ® COD inlet (mg/l) ® COD outlet (mg/l) © Removal Rates
TP 15,8 (average) 1,57 (average) = 450 100,0
L]
L]
Turbidity - 0 (median) < 2 (median) 45 400 90,0
Conductivity ~ 1.055 +85 660 + 49 * - 50 ’ . . e
Start up Steady state . oo
pH 69+0,2° 6,91+0,3° - 200 . ’
= ° 60,0
<2 for 80% of samples ° B 2% . . °
TC >10 ° <20 for 89% of samples ° P S E . . ® 500
<20 for 95% of samples & oo e * .o . -
o L] [ ) Y [ ]
FC >10 e 1,2 (average) - “ 150 ‘e ° ¢ . «®.e e %o o e . ° oe . L 40,0
L] L ]
. <5 for 80% of samples * .. ., ee®® o0
EC >10 <5 for 91,6% of samples a 100 500
<50 for 95% of samples )
50 . 10,0
o °o°0°.o...o°.ooo’."'oooo.oo...o.ooo.o.0000.0000000............ 0,0
0 10 20 30 40 50 60
This project has received funding from the European Union’s Horizon 2020 rese sampling days
programme under grant agreement No 101037084.
e BODS5 Inlet e BODS5 Outlet Removal Rates %

Removal Rate (%)



Evepyelakni autovouia Tng Auong Sewer Mining

@

< " "Q : R H AUon autn pmmopei va KOAUWEI TIC EVEPYEIOKES TNG AVAYKES ATTO
| PwToBoATaIKG ouoTANATA, ECA0PAAI(OVTOC EVEPYEIOKN OUTOVOHIQ.

210 Mapkomouho Atriknc (IMPETUS), katomv BeATioTomoinong, £XEl
EVOWNATWOET @WTOROATAIKO GUCTNUA VIO TV KAAUWI TWV OVAYKWY
EVEPYEIDC TNG povadag kara 90%.




Avarrtu¢n TTAaT@OopuaS Ynelakwy AIOUNwWY

« Xpnon ynoeiakwyv di1dUPwyv (Digital Twins) yia tnv £EuTtrvn TTapakoAouBnon Kal EAEyX0 TOU CUCTAHATOC
O€ TTPAYMATIKO XPOVO, JE TTAPAAANAN diaTRPNON TWV ICTOPIKWYV OEOOUEVWV.

OTTikoTToiNON TG AEITOUPYIAC TWV ETTIMEPOUC OTOIXEIWV TNG HOVAdAC, WOTE va YIVETAI TTIO KATAVONTA
N ASITOUpyia TNG Kal va BEATILOVETAI N OUVOAIKK aTTod0o0n TOU CUCTAMATOC.

Ektraideuon kal evepyoTtTroinon evOlaQEPOUEVWV POPEWYV, TTPOKEIJEVOU VA UTTOPOUV VA £QAPUOCOUV Kal
VA TTPOCAPHOOOUV ETTITUXNMEVES TEXVOAOVYIKEC AUCEIC € AANEC TTEPIOXEC 1) OTIC DIKEG TOUG AVAYKEG.

=) IMPETUS 88 @
- Impetus Digital Twin Map
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Anuioupyia TTEPIBAAAOVTIKOU TTAPKOU
EKTTaIOEUONG & guaIocONTOTTOINONG

[1€PIC TNC povadaC dnuIoUPYNOAUE Eva XWPOo EKTTaidEUONC,
TEPIRYNONG Kal EuaiodnTotToinong e 1 dnuioupyia
ap@IBEarpou, AiyvoUAaC Kal KATTOU, O OTT0i0¢ apdEUETAl

HE TO AVOKTNHEVO VEPO — Evag (wvTavos XWPEOE TTOU TTPOAYEI
BlwATIKA TNV AEIPOpPia aTNV TTOAN.




XpNon aVOKUKAWOIMWY KAl QIAIKWY UAIKWV

Ta UNIKG TTOU £XOUV XpnaiyoTroIinBei yia TNV KAaTaoKeur) Tou TTEPIBAAAOVTA XWPEOU Eival avakuKAWaIua Kai QIAIKA
TTPOC TO TTEPIRAAAOV, TTPOAYOVTAC TN QIAOCOPIa TNC KUKAIKAG OIKOVOMIOG.

e Au@iBéarpo amd axupotnAd kai yudAIva aVAKUKAWGIPO ITTOUKAAIQ
 [lepippacn amd cuhivec TaBAec TTatloupiwv

AlJvoUAQ atTd GUUTTIECEVO ApYIAO Kal TTETPA

MovoTraria amo mETpeg TG TIEPIOXNGS

Xpon aocBeaTtoaofa yia v amoppdpnaon CO, atmd v aruéc@aipa.




O@EAN Kal BACIKA XOPOAKTNPIOTIKA povadwyv Sewer Mining

e MikpO amoTUTIWHA — EVIACCOVTaI O€ £va container.

« 2T100¢pn) AcIToupyia KAl ATTOTEAETUATIKA ETTECEPYATIiaL.

 [leplopiopog ¢nrnong moaIUoU VEPOU yia Apdsuan

* Nepd mhouaio o€ Bpetmikda (N, P) — BetikA emidpaaon ata Qutd Kail T
BloTroIKIAOTNTAL.

« EC amootaocwc mapakoAouBnan kal EAEyX0¢ HETW TTAATPOPUAC
WN@IaKwv O10UHWV.

* OeouIKA wpidavan Kal XpnuaTrodoTnaon Ye EVOWUATWATN O€ €BVIKA Kal
TIEPIPEPEINKA TTPOYPAUUATA

« Auvardtnta avamapaywyng Kai ETEKTAaaNS TG TexVoAoyiag ae AAAEC
TTEPIOYEC

PR

as received funding from the European Union’s Horizon 2020 research and innovation
der grant agreement No 101037084.




2UMBoAN TG Auong Sewer Mining 0To aOTIKO TTEPIBAAAOV

« EZoikovounon vepou: AvakTnon TTOAUTINWY UDATIKWV
TTOPWYV YIa TNV apdeucn TWV TTAPKWYV TNG TTOANG.

* BeAtiwon pikpokAigarog: Avadeicn Kal evioxuon Tou
UOATIVOU OTOIXEIOU, TIPOOPEPOVTAC OPOTITHO Kal
BeATiwon TToIGTNTAC QEPQL.

* EkKTmaideuon kal evaiocOnrotroinon: Anuioupyia Xwpwv
KAl EPYywV €TTIOEIENG YIA TNV TOTTIKI KOIVWViIQ.

« AvOekTIKOTNTA: EVioXUON TNG TTEPIOXNG ATTEVAVTI OTNV
KAIMOTIKA aAAayn.

This project has received funding from the European Union’s Horizon 2020 research and innovation

programme under grant agreement No 101037084.



ApAOCEIC EVEQPYOTTOINONG EVOIOPEPOUEVWIV (POPEWV

2ZUMMETOXIKA epyaoTipla, BIVTED, EVNUEPWTIKA OEATIO, EPEUVEC KAl CUVAVTAOEIG
EPYOOIOG UE OTOXO TNV EVNUEPWON KAI TRV EVEPYOTTOINON EVOIAPEPOUEVWV POPEWV YIA TIC
EQAPUOLOMEVEC TEXVOAOYIEC KAl TO AVATITUOCOMEVA WNPIOKA €PYaAEia.

Climate change - Climate change refers to

Lo e >
s [ long-term shifts in temperatures and...

: -JV with Prof. Christos Makropoulos
1
-~

atch on ([ Youlube

received funding from the European Union’s Horizon 2020 research and innovation
grant agreement No 101037084.




ApAOCEIC EVEQPYOTTOINONG EVOIOPEPOUEVWIV (POPEWV

«ZwvTtava» EpyaocTtipila (Living Labs) — lNepiBaAAovTIKG KEVTPA eVNUEPWONC KAl
£UQI0ONTOTTOINONG POPEWYV KAl TOTTIKWY KOIVWVIWV.

| S

il

2TOXO0G MOG N ONUIoUPYIa CUVEPYQOIWY YIA TNV AVATITUEN Kal avadeicn BepaTwy
ETTAVAXPNOINOTIOINONG, KUKAIKING OIKOVOUIQG Kal TIPOCAPUOYAG TNV KAIMATIKI aAAayr).

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 101037084.




IMPETUS

Turning climate commitments into action

EuxapioToOUNE TTOAU YIO TNV TTPOCOXN COG



Central Macedonia climate adaptation capacity building 2025

Emtavaypnoilpuomoinon vepov otn Acoffo
(avtamokplvouevn oto pETpo 6.3.2 tov IIEXIIKA)

Water reuse on the Lesvos island
(addressing PESPKA measure 6.3.2)

Taé&iapync Xéwvtog
IoAttiko¢ Mnyavikoc E.M.I1.,, MSc, PhDc
Ocooadovikn, 22 OxtwPfpn 2025

wroeen (CREGILIENCE

KENTPIKHZ Regional Pathways to Climate Resilience
MAKEAONIAZ

Sanitary Engineering




Epyaotptlo Yyetovouikneg TeyvoAoyiag
EYT

To EYT aviket otov Topea Yoatikwv [Topwv
kat [TeptfdrAiovtog TnG ZxoAnc IToATikwv
Mnyavikwv tov EMIT 5

Awamiotevon

To E6YT elvat SLamoTEVUEVO ATIO TOV
EXYA katd ISO 17025 yia xnuikeg kot
LIKPOBLOAOYIKEG AVAAVOELS 0€ AVHOTA
KAL LAY

2 5=\ TOMEAS YAATIKON MOPQN
P & NEPIBAAONTOS
U= $XOAH NOAITIKQN MHXANIKQN EMN

Opada Epyactnplov

3 AEII

4 EAIIT

2 ETEII

114AX

5 Metadidaktopikol Epsvvntéc
5 Epeuvntéc

15 Yroymeiot Aiddktopeg



Epyaotptlo Yyetovouikneg TeyvoAoyiag
EYT

Enteéepyaoia vepou, Auudtwy Kot Xapaktnpiouoc Avuatwy, tAvog ko Biouadog
ENMQVAYPNOLUOTTOINOoN VEPOU

Madnuatikee MovtéAa
Mpooouoiwong Atepyactwv

EAgyxoc¢ tTn¢ punavonc Twyv vdatwy

MAgyua Yoéartwv-Evépyeiac-Tpopiuwv

Biounxavikn cuuBiwon

Quoika ouotiuata ereéepyaciog
(NbS)

Ocpuikn eneéepyacia Biopalac

Bioanokataotaon uroyeiwv vdatwv Aélonoinon vypwv anoBAntwv Ko

QVAKTNON MOPpWV

Mpoxwpnuéva cuotiuata Ereéepyacia Avpuatwv ue
eneéepyacioc Auuatwyv ULIKPOQUKN




Epyaotptlo Yyetovouikneg TeyvoAoyiag

EYT

A
RE
SEACURE

Horizon
Europe

Duration: 2024-2028
Budget: € 7,937,485.13
Website pending

| trineflex

Horizon TRINEFLEX
Europe

Duration: 2022-2026
Budget: € 12,015,448

www.trineflex.eu

FITIREUSE
FITAREUSE
Duration: 2019-2023

Budget: € 4,347,623

www . fitdreuse.org

Horizon BOOST-IN
Europe

Duration: 2023-2026
Budget: € 1,999,856.81
Website pending

Horizon REMEDIES

Europe

Duration: 2022-2026
Budget: € 8,014,646

remedies-for-ocean.eu

ﬁ"\
o DAPH20

BIODAPH

Duration: 2022-2025
Budget: € 20,963,015
life-biodaph2o.eu

MED

9 ()

Horizon AWARD Horizon
Europe Europe

CARDIMED HYDROUSA

Duration: 2023-2026
Budget: € 3,405,762.5
Website pending

Duration: 2023-2028
Budget: € 21,423,220

cardimed-project.eu

Duration: 2018-2023
Budget: € 12,015,448

www.hydrousa.org

INNO4CFIs

Horizon THESEUS Sure Nexus

Europe

Duration: 2023-2026
Budget: € 9,384,445
Website pending

Duration: 2022-2025
Budget: € 4,347,623

www.surenexus.eu

Duration: 2024-2029
Budget: € 21,739,057.00
Website pending

AccelWater; . + ,
00200 | WAYS
AccelWater

iWAYS

Duration: 2020-2024
Budget: € 9,429,670

www.accelwater.eu

Duration: 2020-2024
Budget: € 10,596,775

WWww.iways.eu



KAtpatikn aAdoyn & avOeKTIKOTNTA

Av&non g Bepuokpaciog, agpla - Akpalo KalpKd @avopeva,
Beppoxniov s 4 - KOTAOTPOPES
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KAIMATIKH
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AVoelc BaolopEveg ot pLON:

Tsatsou, A, Frantzeskaki, N. and Malamis, S., 2023. Nature-based solutions for circular urban water
systems: A scoping literature review and a proposal for urban design and planning.
Journal of Cleaner Production, 394, p.136325. https://doi.org/10.1016/jjclepro.2023.136325
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& RAINWATER / STORMWATER
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CONSTRUCTED
WETLAND

v,

Ot AVoelg Baolopéveg otn @uon, Nature-based Solutions (NbS),
elval SPACELS TTIOV EUTIVEOVTAL KOL VTTOOTNPL{OVTAL ATTO TNV (PUON
KOL EVAL ATTOTEAEOUQTIKEG OE OYEOT) UE TO KOOTOC TOUG EVW
TAVTOXPOVA TIAPEXOVV TTEPILAANOVTIKT, KOIVWVIKG KL OLKOVOULKX
0@eAN XTICOVTOG TNV TOOO OVAYKOLX Yo TNV KALUOTIKY) aAAayn,

avOektikoTNTO (resilience).


https://doi.org/10.1016/j.jclepro.2023.136325

CARDIMED: Climate Adaptation & Resilience
Demonstrated In the Mediterranean region

NpéokAnon: HORIZON-MISS-2022-CLIMA-01

Etdo¢ £pyov: Horizon Innovation Action

Awapkelx €pyov: 4,5 €

o
ADAPTATION TO CLIMATE CHANGE ,
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To Opapa kat ot teploxeg peretng tov CARDIMED
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[TIEXITKA Kevtpikn ¢ Makedoviac & CARDIMED (Aéc0¢)

Apaon 6.3.

ETMAVOY PN CLUOTIONONG ETEEEPYACUEVOV AOTIKWV AVHATWV.
£€0LKOVOUN 0T VEPOL K01l 6TV TOOOTIKT EVioyvon Kot tpootacia twv YYE. Ot EEA ipémel va
avafaduifovtal, oTe TA EMEEEPYATUEVA AVUATA VX LTIOPOVV VA X PT|CLUOTIOLOVVTUL YLX TV ApSevomn
XWPWV TTPAGLVOV KAL OPLOUEV®V KAAALEPYELWV

MéTtpo 6.3.1
Kataokevn véwv EEA 1] avaBadion Tmv v@LoTapevmy, VO TIPOKUTITEL LE TNV EMEEEPYACIA TWV
AVHLAT®WV VEPO KATAAANANG TTOLOTTAC YLX APSEVOT XYW PWV TIPAGLVOV KAL GUYKEK PLUEV®WV KAAALEPYELWV,

«EXTIOVN01) HEAETWV EMAVOY PN OYLOTION O EMEEEPYACUEVOV VYPWV ATIOBAT)TWV YLK OAEC TLC
v@lotapeves EEA tprtofadpiag emeiepyaoiacy.

Mé£Tpo 6.3.2
[Mapox1) KV TPWV YL TNV EMAV Y PN CLUOTIONOT) TWV EMEEEPYACUEV@MV AGTIKWV AVHATWV 0T YEWPYLX



AeoBoc - 'Eva Bubcnuo KUKALKO oUOTNUO TTOV oELOTIOLEL
TA AV HOT PE TN XpPNomn AVoewV BACLIOUEVWV 0T (PUON

‘ y 3 ," FIWAA W Y “,‘ MW $3./
I ili iIi I = | i ‘
e Electroactive
W Constructed Wetlands
S a

m W
————— Reclaimed
Two-stage Constructed Wetland water
\ Compost application T
\l

Sludge treatment
wetland

Agroforestry
Agrlcultural production ..

RN ®© carpIMED

XToyol @

Eme€epyaoio kol ailomoinon oKIHKWY AVUATWY, TTOP XY WYT)
EVEPYELAG, TIAPAYWYT AYPOTIKWV TIPOIOVTWY Kol
ETAVAXPT OLLOTIONON B pEMTIKWV

Nbs @&

Axo6peotog T.Y. UTIOETTLPAVELAKN G PONG
Kopeopévog T.Y. vtoemupavelakn g pong
HAektpoevepyol T.Y. (mAoTikn KAlpaka)
Aegpllopevol TY. (TAoTikn KAlpaka)

T.Y. eme€epyaciag tAVog

Aypodaciko cuotnua

O@édn ©
Avdaxtnon vepov £éwg 100 k.. N pépa
Avaxtnon kat aflomoinon BpemTIKWV
XapunAo KOOTOG TTHPAYWYTN S AVAKTNHEVOL VEPOU (<0.3
kWh /x.p.)
‘Ewg 10.000 k.p. avd £T0G ETOV O PN OLUOTIOLOVVTAL YLO
™mv apdevon plag ektaonc 10 oTpeppdTwy
10 MWh /€106 amd Vv avaktnon tov Bloagpiov




O,
(A

3 e

| v Gl’)(’r‘mua g

R

=%
Kopeopevog

s

. AxkopeotoL T.Y.

=

Ve



AeoBoc - 'Eva Blwotpo, KUKAIKO cVoTN U IOV aELOTIOLEL
TO AVPOTA UE TN XP110T AVOEWV BACLOUEY

e y T < T




Hsptypacpr] OUOTILOTOC ETEEEPYATLAC (UASB)

S

Saturated VSSF CW ~~~~~" Unsaturated VSSF CW UV disinfection

___________________________________________________________________________________________________________

AidSvpog avtidpaoctipag UASB

] Biogas outlet

YUVOALKOG O0yKko¢ = 41 m3 (tapoyn oxedtaopov 100 m3/d)

Effluent collection ===

H Stapoppwon cuAioyng tou Bloaepiov cuvdEETAL pE

Tri-phase separator

Settling compartmentf—— [
e

S
l/é_o\l settler apertures
> o ?

Gas deflector

Se€EaEVT) TIPOCWPLVTG ATIOONKELONG KAL EVA CUGTN X

avafadpuiong tov Bloaepiov oe kaBapod pedavio (xmnuikn

[
= ® e b
Digestion Sludge blanket l o At
compartment . ® ; -l Gas bubbles

Sludge bed

Sludge particles

amoudkpvvon tov CO,)

4

« Asitovpyia avtidpaotipa Ywpic BEpuavon




Heptypoccpr] OUOTIUOTOC ETMEEEPYATLAC (TY)

| S—

“\~—==' Unsaturated VSSF CW UV disinfection

Saturated VSSF CW

« Kopeouévogvypotomog 250 m? pe @utd TOTTOV
Phragmites australis

* AxkOpeotog vypotomog 600 m? ywplopevog oc 4
OTPWUATH UE PUTA TUTIOV Iris pseudacorus.

Scirpus lacustris. Typha latofilia & Juncus inflexus




Aemttopépeleg oxedtaopov T.Y.

| | | | |
| \//L____I i o
SaturatedVSSFCW 7' Unsaturated VSSF CW ' UV disinfection
----- ..-_/,/ Aeration system
10cm [ § Wl q ; R
10em [t 20 cm |50 Gravel 5410 rfm
n / . Beo b

40 cm Sand 0.2-5 mm :

80 cm L] Gravel 30-50 mm

20 cm % | Gravel 5-10 mm
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ATIOTEAEOUATA CLUOTHLATOG ETTEEEPYATLAGC

Napapetpog
TSS (mg/L)
BODs (mg/L)
COD (mg/L)
NH4-N (mg/L)
NOs-N (mg/L)
TP (mg/L)

pH

Turbidity (NTU)
E. Coli (logio)

Aveneéépyaoto AUpota

2901
392
664
63.6

9.5
7.4
215
6.8

AVOKTNHEVO VEPO

512
712
39
5.7
523
7.2
6.5
31
49
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Katnyopia EvbzikTikog ATOTIGE TOGTI TOS
TOLOTI|TOG TEYVOLOYIKOG - . -
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AVOKTIPEVOD GTO0S o ® ) o
vepov (op1Bpog/100 (mg/) (mg/T) (NTU)
ml)
ES evtepofabuia =10 = 10 <10 <5 \legionelia spp.: < 1.000
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Seintos, T, Koukoura, A, Statiris, E., Noutsopoulos, C., Mamais, D., Masi, F,, Prado, O., Rizzo, A, Bartroli, A, Stasinakis, A. S, & Malamis, S. (2024). Long-term operation of an upflow anaerobic sludge blanket reactor coupled with a two-stage

constructed wetland for domestic wastewater treatment. Chemical Engineering Journal, 500, 157216. https://doi.org/10.1016/j.cej.2024.157216



https://doi.org/10.1016/j.cej.2024.157216

ATIOTEAEOUOTA CLOTHLATOG ETTEEEPYATLAG

[ VSSF UNSAT CW N,,0 VSSF UNSAT CW CH, [608Uvao CO, até TNV
1.8 - emegepyaoia TG EKPONG TOV
1 | VSSF SAT CW N,0 VSSF SAT CW CH, vaepSBlov QVTBeaoTpe UASE
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pUTIWV (T1.X. AlWTO)
0.6 - 1.6 kg CO,./m3



ATIOTEAEOUOTA CLOTHLATOG ETTEEEPYATLAG

Inlet WWTP Outlet WWTP

2.5x103-2.4x107 CFU/100 mL 1-2.9x103 CFU/100 mL
Removal of E.coli & ARB: 3.7-4.1 log

Inlet WWTP Outlet WWTP

3.3x10%*and 1.9x108 copies/mL 1.8x103 - 8.7x107 copies/mL
Removal of ARGs: 0.80-2.3 log

* Ot TY. amoteAoVV QUOCIKI), ATIOTEAECUATLK)
AVoM Yyl TNV amOpAKpPuUVOT oVOEKTIKWV
Bakmplwv, Adyw peyaAUvTEPOL YPOVOUL
TOPAUOVIS KL SLEPYATLWOV.

* H amopaxkpuvon ARGs elval SuokoAdtepn
Adyw AVonG Ttwv Poakmplwv Kol NG
avOektikdOTTag 0t0 UV TtTwv TAAoUSIwY
Tov peta@épovv ta ARGs

10° - b) Effluent from Constructed Wetlands :\ Prior to UV
10 ] ] B 70 mJ/em?
2 B 100 mJ/cm?
§ 103 4
B
O 103
3
g o
= 10 E
=
“ 0
10 T . . .
E.coli ERY AMP AMX SUL TET cIp Kalli, M., Kontogiannatos, D., Koj,
AM. et al. Removal of Antibiotic-
. Resistant Bacteria and Genes by
Removal: 2.4-2.9 log Conventional and Nature-Based
10% b) Effluent of Constructed Wetlands Municipal Wastewater Treatment
_E] " [ IPrior to UV ?;(s)tze;r)ls Environ. Process. 12, 38
- 2 "
N _ ) =Zgﬂ""'$“‘ https://doi.org/10.1007 /540710
g 10" ) mlfem’ 500779
% 10% :
g
o 10°
£
S 10
=
= 10
lﬂl_

165 rRNA widA intl] sull sulll blaTEM tetA gnrS ermB

70 mJ/cm? 2 0-0.7 log; 100 mJ/cm? 2 0.4-1 log

H mapovoia ARGs oe amoAvpacpeva Avpoata
dpSevong pumopel va evioyvoel TN OLddoom
OVTOXNG OTO QVTIPLOTIKA, OTMELAWVTAG TN
SnuooLa vyela.


https://doi.org/10.1007/s40710-025-00779-x
https://doi.org/10.1007/s40710-025-00779-x
https://doi.org/10.1007/s40710-025-00779-x
https://doi.org/10.1007/s40710-025-00779-x
https://doi.org/10.1007/s40710-025-00779-x
https://doi.org/10.1007/s40710-025-00779-x
https://doi.org/10.1007/s40710-025-00779-x

ATIOTEAEOUATO CLOTULATOC ETTAVOYPTNCLULOTIONONG

Sage
Cauliflower
Aronia
Broccoli
Melissa
Maize (biomass) 6,400 3,100 3,300 - 6.1 Onion
Barley (bic ) 1,940 - 1,100 840 0.9 Goji berry
Watermelon 852.6 488.6 364 - 6.5 Leek
Tomato 632 226 406 - 3.1 Cale
Zucchini 581.9 206.9 375 - 5.1 Beetroot
Eggplant 425 182.2 242.8 - 41 Mint
Mell 488.2 110.2 378 - 25 Rosemary
Oregano 385.6 26 130 253 0.55 Blackberry
Pepper 220.5 49 1715 - 1.2 Savory
Pumpkin 292 82 210 - 9.2 Pomegranate
Cabbage 289.8 - 289.8 - 2.6 Strawberry
Lavender 755 5 200 550 0.3 Physalis
Cucumber 95 42 53 - 5.1 Radist
Lettuce 102 12.2 89.8 - 0.76 Raspberry
Fig
Apple
Hippophaes
Annice
Pelargonium
Basil
Pear
Parsley
Olive
Spinach
Celery
Thyme
Allium

Yxedov 10.000 puta £xouv KaAAlep

ynéei

MNokida €ldn: Sévtpa, apwpatikd putd, Oapvoug, Aaxavika
>15 tOvoL CUAAEYHEVWYV ITPOTOVTWV

Auénpévn mopaywyn LE TN XPron ToU oVOKTNUEVOU VEPOU

Maize length (cm)/Maize production (Kg)

1400
1200
1000
800
600
400
200

Maize plantation_HYDRO2_Summer 21&22

1300 1320
1000
550
400
280 270
Final plant length (cm)  Corn production (Kg) Maize biomass (Kg)

M Maize irrigated with tap water 2021
M Maize irrigated with tap water 2022
® Maize irrigated with reclaimed water 2021

Maize irrigated with reclaimed water 2022




ATIOTEAEOUATO CLOTULATOC ETTAVOYPTNCLULOTIONONG
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MeA€éTn VX TNV EMAVAYPNOLUOTOINOT) TWV EMEEEPYACUEVWV AV UATWOV VI TNV

KOAAEPYELX KOAQUITOKLOY: £0TINGT OTNV MOPOVGILA, MOV Kot Tposindm pUTt®wV

avad vouEVNC avnovyiac

« Katd v emeepyacia twv Avpdtwv amopakpvuvovtal 67% KATA N.0., GAAG KATOLESG
(@apUAKEVTIKEG, BlOopnmyavik& XNUKA Kol evSLAPESES ovoleg Katd Tn Slaomaon Toug)
TOPAUEVOLV.

* 104 ovoieg amd 9 kKAAGELS BpPEONKAV 0TO VEPO, OTO XMUA KAL OTO LOTO TOU KAAAUTTOKLOV
— avnouy o ylo TV ao@ GAEL TV TPOPIHWV.

* To KAAXUTIOKL IOV APSEVOTAV LE AVAKTNHEVO VEPO eixe VYPNAITEPA ETUTIESA OV GLWOV
o€ ox€on HE aUTO ToV TOTWOTAVY e VEPO SIKTUOL (VTOYELo vePD); H tpooAnyim eixe aueon
OX€0T UE TIS LOLOTNTEG TN ovoiag.

* Ta TIG TEPLOGATEPEG OV OLEG = AUEANTEO PLOKO YLX TNV VYEL, 0AAA YL KETIOLEG OVOIES
(T.x. acetaminophen, harmane) xpelaletal To§ikoAoyikn a§loAdyn o).

* Iepropropot: pn akptfric avdxTnon oucLOY 6TV avaiuon

¢ MeAAovTiKn £pevva: £AeyX0G TOEKOTTAG UIYUATOS OUCLWOV, MaKPOTpOBeoun épeuva,
Slepevivn on UNYavio Lwv TPOcANPTN S amd To UTA

* Y10x0G: PBedtiwon twv peAetv aloddynong piokov & va EMITPATEL 1| ACPOANG Kol

Blwo yn emavoy pnoLUoToinotn vepoy oTh YEwPYLa.

Koumaki, E., Konomi, A, Gkotsis, G., Nika, M.-C,, Seintos, T., Statiris, E., Maragou, N., Thomaidis, N. S., Kouris, N.,
Mamais, D., Stasinakis, A. S, Malamis, S., Katsou, E., & Noutsopoulos, C. (2025). Circular water management in
agriculture: Screening of contaminants of emerging concern in a real-world water-soil-crop system and human health
risk assessment. Journal of Hazardous Materials, 492, 138167.

https://doiorg/https://doiorg/10.1016/j.jhazmat.2025.138167


https://doi.org/https:/doi.org/10.1016/j.jhazmat.2025.138167

ATIOTEAEOUATO CLOTULATOC ETTAVOYPTNCLULOTIONONG

Experimental design Methods
FW Lavender FW Maize FW No plant
..
Treated Soil samples . e |
wastewater (TWW) . 3 .
] g L ®
© % .
v St ST
" . "
c = e ." ) R
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a PCR amplification of d of 8 R
8 fungi and bacteri LR, e
! g cteria ’ L Sy .
= o ® QWEgEH™ o
= S P : LT - i i
NS % @
Q
\/i AR o, .
P o ® e P .
L
Next-generation
c sequencing 1 Ascomycota (77,74%) [ Ascomycota (69,88%) I Ascomycota (79,01%)
I:L'g B Basidiomycota (14,24%) I Basidiomycota (20,78%) B Basidiomycota (10,38%)
E S B Chytridiomycota (5,07%) I chytridiomycota (4.22%) B Chytridiomycota (8,13%)
= B Mortierellomycota (147%) Il Mortierellomycota 241%) B Mucoromycota (1,13%)
= B Mucoromycota (0,98%) B Mucoromycota (0,9%) B Mortierellomycota (0,68%)
LE o N 033%) B Glomeromycota (0,6%) B Glomeromycota (045%)
(}\‘ B Monoblepharomycota (0,16%) = :ihe"dlom)’mli 224::; B Calcarisporiellomycota 0,23%)
G M :
blepha t 03%
Freshwater % G“amr AT MCP\‘G S\ lonoblepharomycota  (0,3%)
66, .
AT CAT6C6C TWW Lavender TWW Maize TWW No plant
. .
4 r r 4 r r RELY A
EniSpaon otn flomolkiAomTnTa ammo TV apdsvon UE To avak £V0 VEPO L
£l 85 : 4 . “

AvaKTnuEVo vepd — PEYOAVTEPT TOCOTNTA BLOUALNGS, CTADEPES PUOIKOXT) LUKES

LOLOTN TES )

ApetafAntn mokiAla ota eSaika Baktipla & fungal alpha = pkpofioxm raag
avVOEKTIKOTN T G Lo

I Ascomycota (6833%) B Ascomycota (8593%) B Ascomycota (79.35%)

1—1 4 . T 4 4 ’ 9 /4 ’ 8 7 | | Basld‘io.mycota (27,45%) i Basidfoyycola (6,35%) = g:;i::;f:rf;l:‘a 837;::;)

EVLKA: 10 XVAKTTNHUEVO VEPO ELYE DETIKT) ETTLOPAOT) OTA (PUTA KAL TOUG = T a0 = (e a0 W o e

Il Mortierellomycota (0.96%) Il Mortierellomycota (121%) B Mucoromycota (0.78%)

W NA (0,58%) W NA (045%) B Glomeromycota (0.52%)

HULKPOOPYVLOUOUG LE TT) CUUTIEPLPOPA VA EIVaL SLAPOPETIKT Y1 TO KABE £(50G
AN / Mola, M., Kougias, P. G., Statiris, E., Papadopoulou, P, Malamis, S., & Monokrousos, N. (2024). Short-term effect of
KOAALEPY ELAG. reclaimed water irrigation on soil health, plant growth and the composition of soil microbial communities. Science of

The Total Environment, 949, 175107. https://doi.org/10.1016 /jscitotenv.2024.175107


https://doi.org/10.1016/j.scitotenv.2024.175107

Amtotedéopata mAotikwy T.Y.
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4 TSS,COD,BOD; NH,-N, OMPs

UTIOOYOUEVT] YLOL TNV ETIEEEPY AN OLKLAKWY AVUATWV

¢ ATTO LA KPLVOT) LIKPOOPYAVIKWY 0VCLwV: 76 = 9 % (KopeoUEVOG

nAektpoevepyog T.Y.) - 91 + 4 % (aepilopevog T.Y.).

eTexvodoyla nAektpoevepywv kal agplopevwy T.Y.: Xapaktnpiletal wg

e ATtopdKpLVoN opyavikoL dvOpaka w194 g COD/m3-d (5 - 10 popéc Tavw

*0 aeptldpevos kot 0 VRPLE KOS NAekTpoevepyOS T.Y. mapovoidlovv: a) Younin
amtarrovpevn erti@aveia: 0.51 m?/PE, B) xaunAo Asttovpyiko k6otog: 0.07

€/m? (agprlopevog T.Y.) and 0.02 €/m? (VBPLSkO¢ NAekTpoevepyds T.Y.).

Koukoura, A, Seintos, T.,
Statiris, E., Barka, E., Gatidou,
G., Noutsopoulos, C., Malamis,
S., Mamais, D., Masi, F., Rizzo,
A, Fountoulakis, M. S., &
Stasinakis, A. S. (2024).
Comparing the performance of
microbial electrochemical
assisted and aerated treatment
wetlands in pilot-scale:
Removal of major pollutants
and organic micropollutants.
Science of The Total
Environment, 951, 175550.
https://doi.org/10.1016 /j.scit
otenv.2024.175550 6
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Potential water saving in the EU-27

The potential for water savings varies greatly across EU regions and across sectors, but significant reductions
in water abstraction are feasible. These could be achieved through technical and operational measures to reduce
losses and leakages as well as improving water efficiency in electricity production, agriculture, the public water
supply, and manufacturing.

Reducing water abstraction and enhancing water efficiency should take priority over increasing supply, in line
with the 'water efficiency first' principle. Diversifying water resources through reuse, desalination and rainwater
harvesting can also enhance water resilience, provided there is careful consideration of the impacts of these
measures on energy use, climate mitigation, human health and ecosystems.

This briefing is underpinned by a report from the European Topic Centre on Biodiversity and Ecosystems (ETC
BE):

. . Public water
Water abstraction by economic sector Power plant Aariculture supolv includin Industr
in the EU-27 cooling J PPy d y

tourism

Annual water abstraction (million m3) 72,300 58,900 38,700 27,900 3,000

Estimated potential water saving in| 10-40 % up to 20 % up to 35 % up to 40 % Not assessed
water abstraction by selected economic
sectors (%)

Mining, quarrying
and construction



https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe
https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe
https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe
https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe
https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe
https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe
https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe
https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe
https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-report-2025-1-contributions-of-water-saving-to-a-climate-resilient-europe

QUICK
GUIDE

AvTlpeTwTLon PUOLKWV KWVOUVWV
Dealing with natural hazards

A visual toolkit for resilience developed by
the REGILIENCE, IMPETUS, TransformAr,
ARSINOE, P2R, and REACHOUT, among
other projects

Captures attention without overwhelming
the reader.

Neutral, and informative - moving beyond

climate change fatigue to focus on
solutions.
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Regional Pathways to Climate Re




KAIMATIKH AAAATH - KAIMATIKH KPIzH
MOAITIKH NMPOZTAZIA ZTHN NEPIDEPEIA KENTPIKHZ MAKEAONIAZ

. &REGILIENCE

KevTpikng Makedoviag Regional Pathways to Climate Resilience

= P 4

MEAAXPOINH AANIHAAKH
AYTOTEAHZ AIEYOYNZ2H MOAITIKHZ NMPOZTAZIAZ M1.K.M.
MNTYXIOYXOZ MOAITIKOZ MHXANIKOZ, MSc
MEAOZ AIAPKOYZ EMITPOMNHZ ®OYZIKQON KATAZTPODQN TEE/TKM




O POAO2 TH2 MNOAITIKHZ MPO2TAZ2IAZ

e H [loAwwkn [Mpootoocia Pploketal otnv MEWTN YPOUMUNA TNG
Slaxelplong KploEwv Kol TNG  OVIWHETWIIONG (PUOLKWYV
KotooTpodwv, TTOU EVIEIVOVTAL Kol AOYW TNG KALUATLKAC AAAayNG.

e H ouUvdeon pe to MEZMKA elvat kplowun, koBwc kKaAoUpaote
vol TTPOAABOULE KOl VOU OLVTLUETWTILOOUME POLVOUEVD, TIOU TTAEOV
dev eival ontavia, aAAd emavalapBavopeva.

OL eTMTWOoEL TNC KALMOTIKAG aAAaynC N tnC KALUOTIKAG Kpiongc,
armattovv . 6pacn €K TwV  TPOTEPWYV, amattouv  [MpoAnyn,
Mpoctowpnaocio/Etopnotnta kot Apeon AmOKplon, HE OKOTO TNV
gvioxuon ¢ avOeKTIKOTNTAC OXL LOVO CUVOALKA OTNnV Xwpea, aAld
KoL eldlkotepa o€ kaBe MNepldpepela, avaloya HE TIC LOLALTEPOTNTEC
TNC KOLL TOL XOLPOLKTNPLOTLKA TNC.

(©REGILIENCE LN
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Tt onpaivel MoAttikn MNpootaoia

«MOAITIKH MPOZTAZIA»
glval o oxedloopoc, ntpoAnydn, N UALKNA Kal YPUYOAOYLKA TPOMOPACKEUN
KGLL KLVNTOTOLNG N TWV SUVALEWV KoL LEGWV TNC YWPOLC,
TtOU anoPAENEL TNV MPOCTAGLA TWV TOALTWV
oo PUGCLKEC, TEXVOAOYLKEC KoL AOUTEC KOTATTPOdEC,

TOU MPOKAAOUV KATOOTAGELS EKTAKTOU QVAYKNC oE teplodo gipnvng,
oAAa kot otn Suadudaén Twv kabe eidouc ayabwv, UALKWVY Kal
TAOUTOTLAP Oy WY LKWV TLNY WV, EYKATOOTACEWY KAL MVNHELWV TNC YWPNS,

HE OTOXO TNV EA)LOTOMOLNCN TWV OMOLWV SUGHEVWV EMLTTWOEWVY,
Anopaitntn npoindedecon yLa tnv EMTUXLO EVOG TETOLOU GTOXOU Eivorl

«n oadnc KaL EVOUVELdSNTN yvwon Tou Kivduvou
art’ OAa ta emineda tNG Lepopxiogy.

OREGILIENCE &
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Ol MANUUUPEC TPOEPXOVTOLL OO :

‘Evtovn Bpoxomtwon
* Ynepxeihion motapou

* JTOCLUO PPAYLATOC

* JTIOCLUO OVOXWMOTOC

&d’“ )
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NMAnpuupka patvopeva otn MntpomnoAwtikn Evotnta OscoaAovikng

IuvoAika 73 TTANUULEIKG : : ' i ;
EMEITO8Ia KATAYPAPNKAV 16 remmmmee " Ln_upuglmqiuwo_pwua'rnv_ntplnm@wa_uhnwung[l??{f202?) ___________ ,

oTn @ecoalovikn 1 :
TeEAevuTaia 45 Xpovia, Tiun :
TTOL QVTIOTOIKEI O ETHOIO
apIBuo 1-2 enaicodia Tnv
45¢Tia 1976-2022.

Av £0TIQOOOVUE TIG
TEAELTAIEC SVO SekaETieS, 5

0o IO OGS | 'y g B mll, Ul Al

1 [}
ﬁEnEp 0 UE T G 3 EnElUDalﬂ - TR AET 1678 #7E 1580 1581 P33 1080 1584 P3E 1004 1967 PEH 1099 0950 P304 1002 R3E0 P30 10065 0906 100 1204 £388 2000 2001 2002 2003 2004 2005 2008 2007 208 2009 XN 2011 2042 XN 1 X4 2005 XNE X7 248 2018 2000 2801 02

Fuyvonta

y=0,0942x +0,2183
R*=0,2204

Av £gTIa0B0LUE TNV Xpovikn mepiodog 45 ercov (1976-2022)

TEAELTAIQ SeKAETIO EiXaE "
Ul.IJEr] an ot 4-5 Mnvigia karaveprn TAnupLpIKdY @avopivay aoTny meploxn Qcooalovikng
TTANUHLPEIKA ETTEICOSIa
£TNOIWGS LITOSEIKVLOVTAG
meavn emépacn NG
KAIMATIKAC aAAaync,

Frequency (%

O1 pryveg Lemmepppiog,
lovviog kal ADYoOLoTOC
gu@avifovv Ta ouxvoTtepa
"?\HUUUDIK'J:'J emaicodia. lav ®ep Map Amp  Mdaiog  lobwiog  lothiog  Auy Iem O Mok s
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MEoBAswn yia 5 £60G 8 MANUULPIKA ETTEICOSIA £TNOIWG

oTtn ®tococalovikn otn 10gTia 2023-2033

16 16
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2 _ 2
0 0

199920012003200520072009201120132015201720192021202320252027202920312033

—oSBAewn — KaTdTepo SPI0 EPMOTOTBVAC AvérTepo OpIo EUTIoTOOBLVNC Tipéc

@ Av SatnpnBolv oL onpepwéc cuvOnkee, Le Baon to TBavoTepo
ogvapLo mbavotntac npoPAEmetal va epdaviobouv 5 Ewg 8
MANUUUPLKA EMELCOSLOL KATA LECO OPO OVA £TOC OTNV TIEPLOXN

NG Osoocalovikng tnv npooexn 10etio 2023-33.

@ Qotdo0, oe pepovwpéva £t eivat TBAVAOC Kot AUENUEVOC
aPLOUOC TANUUUPLKWV ETIELCOOLWYV 0TN Oe0caAovikn, ToU UmopEL va

e (@REGILIENCE &
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NMAnuuopec o Asvbponotapo, Itavpoumodn, Kopbeho, Mevepsvn - Iminua 21-23/11/1976

mAnuuupwoav, 300 owoyeveleg petadepOnkav os Iyolheia - Nuyvaoua.
Osooahovikn MANUUUps o 0An Tnv moAn, ta Baowuka, ©<pun, Inueg os dpopouc,

, , 18/11/1982
omitia Kol anoBnkec.
ZnuEg os nc:tpcthmm H:cu'cmfnuma, npofAfuata oTo AMOYETEUTIKG, USPEUTIKG - 17/9/2004
86mm oto kevipo Tng Oso/viknc.
ZNUIEC OF KTipLO, PETAKIVIOELS, YEWpYla, pia avBpwmivn amwlsia, myyuog os 7/9/2009

yelpappo otn Mauvpolba Bsofviknc.

Ktiplo, peTaKwvnosic, yewpyla, avBpwmwvn anwlsw, mviyuoc o ¥siwappo otn Ospun. 27-28/10/2010

AvBpwmvn anwlswa amd opunTKo ¥slpappo oto QpalokaoTpo, [NUEC O KTipLd,

: 14/9/2014
umodopEc.
AvBpwmvec amwAsiee, 2 vekpol amo Tic mAnupupee o Osooakovikn kol Kuhkic -
Mviypevoc Bpebnke avbpac 44 ypovwy oto Noadko MNMotapo otnv nepoyn g Neag 8/12/2014
Oabshdsiac kol svac akopa avdpag mou snsPaws o= tafl To onmow ensos o Kavall
oTnVv mepLoyn AcTipou , {rULEC O KTipLa, UTIOSOUEC, O} LLOTO, LETUKIVIOELS.
AvBpwmvee anmwAsisg 1 yuvaika vekpr oty N. Mnyavwwva, 352mm Bpoync.Znuies os 9/9/2016
KTLpLOL, UTLOBOUES, OXM LT, LETUKIVIOELE.
NMAnuuopsc pe Inuieg os kTipwa, dpopouc, n MN.Y. ansykhwplos TovploTeg amo To 10/5/2018

Azuko Mopyo, 74mm ot 1 wpa oto Met. ZtaBpo Emtantupylou.

(REGILIENCE Mepipépea
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Oovikn kakokalpla otn Xakkbwkn, 7 vekpol - odobpoc Zidwvag - Eduadtikn vuyta otnv
Xahxibkn.

Meyaheg Inpuse oto kevtpo TN Qsooaloviknc

NMAnppupsc os oAn tnv Nepubspsiakn Evotnra tng Osooakoviknc

Meyaleg kataotpodec oto ZayxkhBepl, unepysilios To motapn kakokaipia "MMAANOEL"
Aadopec Tnuieg, mAnuuoupeg os dpopovuc, avBpwmvn anwdswa, evag avdbpag mviynke
O£ OpUNTKG vepa otnv MoAiyvn.

Evrova mAnupupwka ¢powvopsva ,odopbn Bpoywntwon kol yohall abuvatn n kwnon

oto kevipo Qsooahoviknc kal os Sutkeg meploync mavw ano 200 kAnosig , petadopsg
QToOpwV o achadsc onueLo.

MAnppopLos To pvnpew e moAnc "AEYKOZ NYPIOx" , n otaBun tou vepou fsnspaos
™ 1,5m.

NMinppupsc otnv Qecoatovikn , Tnuieg onuewBnkav otov Anpo NMaviov Msha
Apopol peTatpannkay o notapa otnv Beooahovikn , ansykhwBluopoc yuvoukag ano
v nupooBeotikn , kevipo Beooalovikng meployn AKOoTNpLWY

Kakokalpia "BORA" sxktetapsvee Tnuueg amo ntwon dsvdpwv,inuisg os otabusupsva
oynuata kol umodopsc Suakoneg nAsktpodotnoeg dpopol mAnuuupoav kabwg Kol o
ywpoc otabpsuong oto aspodpopo Osocoalovikng .

MpoPAnpata amd kakokapua oTo KevTpo Tng moAng Navwitowv, meployn Bapdapnc,
Aaotnpua

10/7/2019

6/6/2020
6/12/2020

16/10/2021

6/12/2021

14/6/2022

5/9/2022
17/6/2023

9/5/2024

30/11/2024

31/7/2025
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Altia MANUUUPLKWV PALVOUEVWV

@ 1o duowo aito ploc mMAnuuLpac eival pla wyupn Katawida, aAAd n
OUXVOTNTO TWV MANUUUPWYV OTO OLOTIKA KEVTPA Oev cupBadilel mavta pe tnv
eviaon twv katalyidwv. Auto cupPaivel ylatl umapyouv avBpwroyevn
aitia mou EMOELVWVOUV TNV EMIKIVOULVOTNTA KOl KATAOTPOPLKOTNTA TWV
TIANULUPWV.

@ O neploplopévec SuvatoTNTEC TWV aAywywv ouPpiwv uSdTwv va
OUYKEVTPWOOUV VEPA LoYUpwV PBpoxomtwoewv kKaBwc¢ ol aywyol eival
KOTOLOKEUOLOMEVOL €8w Kol OeKaetiec pe oxedlaopo mou omePAene o€
ULKPOTEPEC TTOCOTNTEG BpoXNG Kol €EUTNPETNON ULKPOTEPWV TTANOBUGUWV.
AUTO €XEL WC ATMOTEAECHA ME TNV TtApopLlkpn Bpoxn va mAnuuupilouv ot
dpopoL kot va Slvetal pa etkovo mAnpoug amodlopyavwong.

® rt\utic ouvtipnon twv Siktdwv, KkaBoplopde Twv  dpeatiwv
QTIOXETEVUONC ME OTOTEAEOUO amModPAELC KAl PElwon NG SuvatoTnToC
Sdladuyncg Tou vepou.



Altia MANUUUPLKWV PALVOUEVWV
@ H =addvion tou USpPoYPAPLKOU SLKTUOU HECQ OTIC TIOAEL OTOU T
pEpata €xouv kaAuPOel amd dpopouc, mAateieg kot ormitia. To palwpo Kol
N Tolpevtonoinon MoOAAWY PEUATWY TIOU TOOO XPOVLA YLWVOTOV OUOTHOTLKA
Kol aTtPOKAAUTITA, OAAA KAl O NULTEANG KaBaplopog oowv dev pmalwbnkav
MEPLOPLLEL TNV ATTOUAKPUVON TOU VEPOU.

@® H ootwonoinon kot n peiwon Tou TPACWOU KAl TWV SACWV LE
QTTOTEAEC A TN CUVIOUEUON TOU XPOVOU CUYKEVTPWONG TWV VEPWY AOYW TNG
LEYAANG alénong Tou OUVTEAEOTH QmopPpong, m.X. amo 25-35% mou eival
otnv unmaBpo pmopel va awénbel oe 90-95% o€ pla otk meploxn SnAadn
10 90-95% tnG Ppoxng dev amoppodATol KOl HETATPETMETOL OE QMOPPON).
AnAadny Lo ouykekplpevn PBpoxomtwon amodidbel TMOAU  peyaAUTeEPN
TTOCOTNTA AITOPPONC TWPA art' OTL 0TO TTAPEABOV.

@ H «K\wotik alhayr mpokalel avEnon BePUOKPAGIOC KAL TNG EVTAONC
Twv Bpoyortwoewv. 0Oco odnyovpaote o€ €va Tilo Ogpud  KALpa
onuelwvovtal opodpotepeC PPOXOMTWOELS TTIOU O OUVOUAOUO HE TOUC
TOTILKOUG YEWMOPDOAOYLKOUC TIOPAYOVIEC TIPOKAAOUV aldVIOLEC OOTIKEC

TANLULU PEG.



EMOMEVWC, N MEYLOTN TTOCOTNTA VEPOU TIOU KOTOKPNMVIETAL O€
ovvtopo oudotnua (evtoc 24wpou n/kot 48wpou) elvol €vog
O€lKTNG TOU XPNOLMOTIOLELTOL YL TNV EKTLUNON TNG TAONC
ekdNAwoNC MANUUUP LKWV POLVOLLEVWV.

Mo ouykekpweva, otnv Mepupepela Kevipiknc Makedoviag oe
HakpomnpoBeopo opilovta, peyoAvtepo Kivouvo mAnuuupac Oa
avTlpeTwrioovyv ot Mepidepelakeg Evotnteg MeANag kat Huabiog.

e eninedo Anuou, ol mo ekteBelpevol Ba eivat ot Anpuot:
AApwriag, Ebesoocacg, [MeAAag, 2kudpag, Naouvoag, Bepolag,
ANe€avopelag, Aiov — OAvumou, Katepivng, Mudvac — KoAwvdpou,
Oeoocalovikng, KaAapapiag, Aaykada, MoavAou MeAa, NedamoAng —
JUKEwWV, KopdeAlov — Euoopou, Ogpuncg, Mulaiag — Xoptiatn,
BoABnNn¢, XaAkndovog, Qpatokaotpou, ApLototeAn kot MNatoviac.

Ta tpoBARHOTA OVALLEVOVTOL TTLO EVIOVO 0TOUC ANLOUC:

MeAag, Jkudpag, Ndaouoag, BEporag, AAe€avdpelag kot ApLoTOTEAN.




Newpudpia

Aswpudpia otn Aipvn Kopwveia

O, t1 anépeive Aiya XtAtlopeTpa
ano ™) Osooalovikn




Ectudalovtag otnv  Aswudpia: oL mapatetopeveg énpaocie¢ & n e€aviAnon
VOATIVWYV TIOPWV ETMLPEPOUV  ETUTTWOEL] OTNV QYPOTLKN Tapaywyn Kot Tnv
Ldpevon.

Yupdwva pe to MEK 70A’/17.05.2024, e To omolo eykpiBnke n 2n AvaBswpnon
tou Xxebiov Awayxeipwong Aekavne Amoppon¢ Motapwv (ZANAM) Kevrpikng
Mokedoviag, poPAETETAL PNTA AAYOPEUON XOPAYNONG VEWV adewwv XprRong
VEPOU yla apdeuTtikoU¢ okomoUG otn Aekdvn amoppong t¢ Alpvng Kopwvelag,
AOYW TNG KPLOLNG KATAOTAON G TWV USATIKWY TTOPWV TNC TEPLOXNC.

Ermuntpoobeta, otnv mAatdoppa tou EOvikol Mntpwou Znpeiwv YédpoAnyiog
(EMZY), peow tnNg Aettoupyiog BOsdoswc onueiwv uvdpoAnyiag, eudavidovral
QVOPTNUEVEC Ol UPLOTAUEVEG VEWTIPNOEL, OTNV EVUPUTEPN TEPLOXN, KABWC Ko o€
oAOKkAnpn tnv MNepiudpepela Kevrpwkne Makedoviag (MKM), pue okomod tnv mapoxn
TANPOUC EKOVAC Yo TNV udLlotapevn kataotaon twv udpoAnPlwv. H ev Adoyw
nAatdopua amoTeAEL XPrIOLHO EPYAAEIO yLA TNV AMOTUNWGT, TV MapakoAovOnon
kot tTnv afloAdynon t¢g StaBeotpdtnrog tTwv vdatikwv Mopwv, cupBaAlAlovtog
T000 OToV OPOOAOYIKO OXESLAOMO VEWV OPOEVUTIKWV E£pywVv OCO Kol OTNV
NPOOoTAcia TWV USATIKWV OamnmoBspdtwv Kot TNV amotpony ¢alvouEvVwyY
Aewpudpioac.
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TEPBAONT rPAMMATEIA EMEY : : :
T =0~ Rt cvl Ogaon Znpelwv YépoAnyiag
| | [ avalijron EMZY |
't"‘ Mey£Buvon t,\ Amopakpuvon Metakivon x Amnevepyormoinon Emotpodn

intala

* /| Tomoypadikog
L= . /
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ZUvtoun X0voyn tou NEZNKA Kevtpwkng Makedoviag

e [eplhapBavel eKTiHnon KwéUVWV Ao TNV KALMATLKY aAAayn —
LKA MANMUUPEC Kol Aewpudpla yLa TnVv mepLloxn Hac.

e KaBopilel TOUEAKEC Kal YEWYPAPLKEC TPOTEPOLOTNTEG YLoL SpAon.

e [Ipoteivel pEtpa nPoAndnc, ETOLHOTNTOC, TPOOAPOYN G OE TOTILKO
KoLl TtEpLpepeLaKO mimedo.

e Alvel Eudaon otnv avaluon TPWTOTNTOC O€ KPIOLUEC unoéoueq,
nANBOuoLoUC Kal OLKOOUOTHULOTAL.

“ﬂa cives

Amo to MEZMNKA otnv Apaon.......
H ermwtuyxio tou MEZMNKA efaptatol Kol
amo TNV  EVOWMATWON TOU  OTOoV

Ermixelpnotoko  2xebtaopo NG MoAttikng Sl il

[MpooTtaolOC KOl  OUYKEKPLUEVAL N

EVOWUATWON Tou ota Toruka 2xedta M.11 ACtpSCtvoc 2
&
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2 UUTIEPOLO LOLTLKAL:

» ZUVTOVIOMEVEC dpaoelc petafl Mepudpepetac, OTA, EYAO,
MupooBeoTtikn, Aocapyeia

» AOCKNOELC ETOLUOTNTAC, TTPOCAPLLOOUEVEC oTa VEQ SedopEVaL
Ktvduvou.

» EKmaildguon Tonikwv oTeEAEXWV Kol TAnBuopoU
(evaloBOntomolinon).

» Eykoupn mpostdonoinon — cvuotipata £ykatpng etdomnoinong.

> Eviaia Baon dedopévmv kol SLaAELToupyLKOTNTA
» Evioxvon tnc dtaBoUAguong avAECO OTOUC EUTIAEKOUEVOUC
dopelc.

©REGILIENCE &
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13 Oktwppiou:
«ALedvng Huépa yra tn Meiwon twv Avopevwv Emumtwoewv
Qo TG (Duotkeq Kataotpocbsq»

AAAAAAAAAAAAA

______
——

KaGLeprnKe Qo TI’] [.Z. TOU OHE 10 1989, LE TO OKETTLKO oTL:
«0 AvBpwTtoc dev pmmopel va KuplapxnoeL otic SUVAUELS TNS duoNc,
LUTIOPEL OPWC VO LELWOEL TIC KATAOTPOPLKEC TOUC CUVETIELEC

KOLL VL QLUTO QUTTOLTELTAL N npowenon LLLOLG nayKoouLaq KOUATOUpOG

The Agony of

' KASHMIR

ano o KouAtoupa avtidpaong o€ pLa KouAtoupa MPOAnYNG»
Kofi Annan (1938 - 2018, lsvikoc INpappoteag OHE)



O PoAoc¢ tng MoAwtikng NMpootaciag otnv KAypotikn AvOektikotnta Sev
gelval MOVO «uUNYOVIOUOC E€KTOKTING OVAYKNC» — €ilval Kol Bootkoc
nvAwvag poAnyYPng, etolpotntac, avheKkTkoTNTAC.

Mdzeue ki as €iv’ kar odnes!

To Vgpé fiev gival apked

©RECILIENCE &
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« Enem&n 58 O'KE(I)'CO:Fl(IO“tE TLC EMMOUEVEC vsvuzq, eKeivec 6€ Oa jLag
iy — ko fexdoouy oté Ty,
" Xévpug-Tikod

N

-

.......

Na pn Eexvape ot :
«n eEMOpevVN Kataotpodn Oa £pOeL,
otav Oa Eexaocoupe tnv nponyouvuevn...!»

20C EUXAPLOTW Yla TV MpoooXn oog!



Feedback and outlook

@ The Slido app must be installed on every computer you're presenting from S“dO



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
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Standing lunch

Including time for further networking, exchanges and discussions

O

www.regilience.eu

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 101036560.



Thank you!

www.regilience.eu

@ info@reqilience.eu

https://www.linkedin.com/compa

ny/regilience/

m https://twitter.com/regilience
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http://www.regilience.eu/
mailto:info@regilience.eu
mailto:info@regilience.eu
https://www.linkedin.com/company/regilience/
https://www.linkedin.com/company/regilience/
https://twitter.com/regilience
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