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METEOROLOGICAL SITUATION AND THE STORM

2. Synoptic Situation

The major synoptic feature during the storm “Thalia”, named by the National
Observatory of Athens, between the 5% and the 9% of August 2020, was an
almost stationary mid/upper-tropospheric cut-off low-pressure system in the
general area of South Adriatic Sea and the lonian Sea.

On the first morning ours of Saturday (August 8th, 2020) the cut-off center was
located in the area of lonian sea (left map in the picture). 12 hours later the
centre moved SE over mainland Greece and eventually over the Aegean, where it
was located in the early morning hours of Sunday 9t August (right map in the
picture).
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2. ZUVOTTIKA Katdotaon Tng atpécdaipag

To kUpLO CUVOMTIKO aitlo yla TNV ekSNAwaon TNg Kakokalplag «OAAelag»
OTWG OVOUAOTNKE amod to EBvikG Aotepookormeio ABnvwv PeTaty 5 Kkal 9
AuyoUotou 2020, ATav £va OMOKOUMUEVO PBOPOUETPIKO XOUNAG cuothua
MEONC KOl avWTeEPNC Tpomocodalpag, oxedOV OTACLUO, OTNV TEPLOXA TNG
NotLag ASpLaTikig Kat Tou loviou MeAdyouq. TIC TPWTEG MTPWLVEC WPEG TOU
JaBBatou 8 Auyolotou 2020 to KEVTPO TG Slatapaxng evtori{OTay oToug
XAPTEG avAAUGoNC oTNV TtepLoxn Tou loviou (IxNua a) evw 12 wpeg apyodtepa
KWVNOnKe vOTLOAVATOAIKA TAVW OO TOV NIELPWTIKO KOPUO TNG XWPAG KO
TO KEVTPO Tou evrtomilotav oto Kevtpikd Awyaio MéAayog ta Enpepwuota
™¢ Kuplakng 9 Auyouotou 2020 (Zxnua B).

NCEP - GFS analysis 0.25°
Geopotential height at 500 hPa (gpdm) Valid time: Sat 08 Aug 2020 18z
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METEOROLOGICAL SITUATION AND THE STORM

2. Synoptic Situation 2. ZUVOTTIKA Katdotaon Tng atpécdaipag
The major synoptic feature during the storm “Thalia”, named by the National To KUpLO ouvomTikG altlo yla TNV ekdNAwoN NG Kakokalpiag «OAAeLag»
Observatory of Athens, between the 5% and the 9% of August 2020, was an OTWG OVOUAOTNKE amod to EBvikd Aotepookormeio ABnvwv PeTaty 5 kal 9
almost stationary mid/upper-tropospheric cut-off low-pressure system in the AuyoUotou 2020, NTav £va OMOKOUMUEVO PBOPOUETPLKO XOUNAG cuothua
general area of South Adriatic Sea and the lonian Sea. MEONC KOl avWwTePNC Tpomoodalpag, oxedOV OTACLUO, OTNV TEPLOXA TNG
NotLag ASpLaTikig Kat Tou loviou MeAdyouq. TIC TPWTEG TPWLVEC WPEG TOU
On the first morning ours of Saturday (August 8th, 2020) the cut-off center was JaBBatou 8 Auyolotou 2020 to KEVTPO TG Slatapaxng evtori{oTay oToug
located in the area of lonian sea (left map in the picture). 12 hours later the XAPTEG avAAUONG oTNV TtepLoXr Tou loviou (IxNua a) evw 12 wpeg apyodtepa
centre moved SE over mainland Greece and eventually over the Aegean, where it KWVNOnKe vOTLOAVATOAIKA TTAVW OO TOV NIELPWTIKO KOPUO TNG XWPAG KO
was located in the early morning hours of Sunday 9t August (right map in the TO KEVTPO Tou evrtomilotav oto Kevtpikd Alwyaio MéAayog ta Enuepwuota
picture). ™¢ Kuplakng 9 Auyouotou 2020 (Zxnua B).
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METEOROLOGICAL SITUATION AND THE STORM

3. Mesoscale discussion

During the night on Saturday 8t August 2020 and due to the complex topography of
Central Greece, low-level convergence zones developed in Central Aegean Sea (left map in
the panel), triggering convection of highly unstable low-level air masses.

The presence of unstable air masses in the Aegean Sea and their transport towards the
mainland can be interpreted with the vertically Integrated Water-Vapor Transport (IVT)
(right map in the panel). The strong north-easterly flow in the Aegean Sea was
perpendicular to the high mountains of Eastern Evia, resulting in topographic lift and
eventually deep moist convection due to the presence of high Convective Available
Potential Energy (CAPE) (not shown). Moreover, the presence of strong vertical wind shear
and storm-relative helicity above Evia, aided in the development of long-lasting and
stationary supercells.
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Wind speed and direction at 10m (Beaufort) (shade) and strong 10m convergence (10 -4 s-1)
(blue contours) on Sunday 9th August 2020 0000 UTC

3. AvaAuon péong KAipakog
Tig Bpadivég wpeg tou ZapPatou 08/08 kal Adyw Tng emidpacng Ue thv Tomoypadia,
avantuxbnkav Kovtd oto €8adog TEPLOXEG EVIOVWV OUYKALOEWV OVEROU (oXnua
aplotepa) ol omoieg odryncav otnv aviPpwon ealpetikd actabwv agpiwv palwy mavw
arnd to Bopelo Awyaio .
H mapoucia alpetikd aoctabwv aepiwv palwv kKal n amotoun petadopd TOUG
QTTOTUTIWVETAL OTO TIOPOKATW OXALA OTIOU TIOPOUCLATETOL N CUYKEVTPWON USPATUWY
péoa otnv atpdodalpa (oxnua 6e€ld). H woxupn por uypwv aepiwv palwv KaBeta
OTOUG 0PELVOUG OYKoUG TNG AvatoAtkig EUBolag odnynoe otn punxaviki avupwon twv
ootabwv aepiwv palwv HE OMOTEAECHA TNV OQMOTOMN  avwpetadopd TOUG.
ErunpooBétwg, n katavoun twv avépwv kab OPog euvonoe tnv Snpoupyia
gAlkoelbol¢g pong mavw amod tnv EvBola Stapopdwvovtag to katdAAnAo replBailov yla
™V avantuén moAUwPwWVY Kal OTACLUWY UTIEPKUTTOPWY KOTALYLSWV.
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Vertically intergraded water-vapor transport (kg m-1 s-1) (shade and arrows) on
Sunday 9th August 2020 0000 UTC
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Satellite imagery

The satellite images shown in the panel provide an
overview of the size and the duration of the convective
clouds. The first storm cells were detected in North Evia
just after 1900 UTC on Saturday 8t August 2020 (upper
left map). Within less than 2 hours, an almost stationary
Mesoscale Convective System (MSC) developed (upper
right and bottom left maps). The brightness temperature
of the cloud tops between 0000 and 0500 UTC was
occasionally below -65°C, with overshooting tops in the
lowest Stratosphere, indicating the presence of very
strong updrafts. Nearly at 0500 UTC the storm quickly
started losing its structure and was not detected any
more a couple of hours later, after 0700 UTC (bottom
right map).

AopuPOPLKEG ELKOVEG

H avdluon twv Sopudoplkwyv €elKOVWV Selxvel TNV
QVATTUEN TwV TPWTWV Katalylbodpopwv vedwv ot
Bopela EUBola To Bpadu tou afPdtou 8 Auyouctou
2020 peta tig 1900 UTC (2xAua a). e diaoctnua mepinou
2 wpwv oL Kataylbohopol MUpPNVEG opyavwbnkav oe
katalyida péong KkAlpokag (Mesoscale Convective
System) oxe&dv oTAoLUNG MAvw amod tnv EuBola (ZxNnua B
Kot y). H Bepuokpaocia g kopudng twv vedwv Tng
katatyidog petafh 0000 kat 0500 UTC £dtave toug -65°C,
o€ TIEPLOXEG e TPoefoxEC vedwv apKeTd PnAotepa amd
NV TPOMOMAUCK, UTIoSeLkvUOVTAG TIOAU LoXupd avodikd
pebpata. tg 0500 UTC Eekivnoe n ypryopn e€acBévnon
™¢ Katawyidag kat n mAnpng amodouncn tng Alyn wpa
apyotepa (ZxAua &).

False-colored Brightness Temperature (2C) from the Meteosat infrared channel 10.8 um on
Saturday 8 August 2020 (a) 1915 UTC and (B) 2250 UTC, and on Sunday 9 August 2020 (y) 0150
UTC and (6) 0715 UTC
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METEOROLOGICAL SITUATION AND THE STORM
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DETECTION & MONITORING OF THE STORM SYSTEM FROM METEOSAT SATELLITE

The detection and monitoring of the clouds associated to the
extreme weather event in Evia, can be achieved with the
METEOSAT satellite; in particular recordings from the SEVIRI
instrument, are used to develop composite products —
indicators as follows:

(a) Airmass is an RGB composite designed to monitor the
evolution of cyclones, in particular rapid cyclogenesis and PV
(potential vorticity) anomalies. In addition, warm and cold air
masses as well as cloud systems are depicted.

From the sequence of the images (in GMT hours) referring to
the airmass composite product, the cloud systems over central
Greece are recognized (20.00 UTC), whereas the development
of a mesoscale convective system (MCS) is clearly depicted over
Evia at 22.00 UTC (it should be mentioned that the impact of
such systems at the ground level are seen in a later stage as
compared to the initial stage of their development). In addition,
the sequence of the images of the air mass product depicts that
the MCS is practically stagnant over the Evia area for several
hours (> 5 hours), causing continuous and intense rainfall due
to the MCS’s feedback processes.

H avayvwplon kot mapoakoAouBnon katawydodopwv vedwv eival
ebwkty pe tn xprnon tou Sopudopou METEOSAT kot €elSIkOTEPQ
kataypadwv Tou opydvou SEVIRI mou péow emefepyaociag
Stapopdwvouy clVBeTa mpoiovta — SelKTEC.

(a) To ouvBeTO MPoOidV airmass. Mg 1o Seiktn aUTO €ival duvati n
napatipnon KukAoyéveong Kabwg Kol avVWHOALWY Suvntikou
otpoBiAlopou. Eniong amotunwvovtal ot Oeppég Kot PUXPEG AEPLEG
paleg ko ta vepLlkd cuoTApATAL.

Ao tnv aAAnAouxia Twv €lkOGVWY yla To TPoidv airmass (elval oe wpPeg
GMT) amotunmwvovtal Tt VEPIKA CUCTAUATA TIOU OvanTUCoOovVTaL
Mavw amo tv mepoxn ¢ EAAGdag (20 00 UTC), kabwg emiong
eviomiletalt n Onuioupyla €vog pEoNG  KALMOKAG Katokopudng
avamntuéng ocuotnuatog mavw amod tnv EuPoia otig 22 00 UTC (bev
Tautiletal pe TNV évapén twv ¢GovopévwY oTnv empAVELD, QAUTA
ekdnAwvovtal UoTEPA ATO KATIOLO XPOVIKO SLACTNHA KATA TN SLApKELA
NG avantuéng Tou cuotnuartog). Emiong, To mpoidv autd amoTunwvel
™ Snuloupyla, v avamtuén kot tnv kivnon tou kataytdodpopou
VEPOUC LEONG KALLOKOC, TO Oomoio pHaAlota ¢paiveTal va TOPAUEVEL YL
OPKETEG WPEG (>5wpeg) mavw akpPwg amod tnv MAnyeioa meploxn, Ue
OUVETIELAL VAL TIAATTEL YLt LeEyAAO Xpovikd Stdotnua tnv dla mepLoxn,
TIPOKAAWVTAG OUVEXELG KAl LOXUPECG BPOXOTTWOELG AOYW TNG CUVEXOUG
avatpododotnong Tou CUCTHUOTOG.
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DETECTION & MONITORING OF THE STORM SYSTEM FROM METEOSAT SATELLITE

8-8-2020 20:00 UTC o e 8-8-2020 21:00 UTC ~ 8-8-2020 22:00 UTC

Meteosal Oceg Axrnass, 2020-08- 0 uIc Meteosot Ooeg Armoss, 2020-08-08 21-00:00 UIC & EUMETSAT eteasat Ooeg Alimass, 2020-04-08 22.00:00 UIC

8-8-2020 23:00 UTC ’ N s 8-8-202000:00 UTC - —— —- 9-8-202002:00 UTC

l\'f'a]su\ﬁmgﬂun‘ml.ﬂﬁ;}e.{ll?_"JB.I':O'L" 5 : s, 0000 UIC .)UMETSAT 2 z.mmr-'m;mmuu,
9-8-2020 03:00 UTC FNG 9-8-2020 04:00 UTC
Airmass is an RGB composite is designed
to monitor the evolution of cyclones, in

particular rapid cyclogenesis and PV
(potential vorticity) anomalies.

EUMETSAT Meteasol ¢ in c 3 Meteasal Odeg Akrmus, 2020-08-
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DETECTION & MONITORING OF THE STORM SYSTEM FROM METEOSAT SATELLITE

(b) The Convection RGB denotes instability (B) To ocuvOeto Mpoidv convection utoSnAwvel aotdbela otnv atpocdaipa,

in the atmosphere as well as convective kotayideg, védpn katakopudpng avantuéng (Cb) kot LoXup£EG aAvoSIKEG KIVIOELS.

storms, vertical clouds and upward air

currents. To mpoidv convection Sev pmopel va mapéxel onpavtiki mMAnpodopia eéattiag tng
wpag ekdbnAwong twv dpawvopévwy (amouaoia nAtakng aktwvoBoAiag). Evtoutolg, ot

In terms of the Convection composite EVIOVEG QUIMOXPWOELG TIOU Xapoaktnpilouv to katalybopopo védog otig 04 00 UTC

product, limited information is extracted UTOSNAWVOUV LOXUPEG aVOSIKEG KIVAOELG QKOMO KoL Kot tn O&ldAucn Tou

for the night time period as this product OUOTNHATOG, YEYOVOC TIOU UTIOSNAWVEL OTL Kal VwPITEPO EMIKPATOUOAV EVIOVEC N

also uses satellite recordings in the visible EVIOVOTEPEG QVOBIKEG KIVAOELG, N kKopudn Tou védboug Atav uPnAn Kal PE XOUNAR

part of the spectrum (solar radiation). Yet, Bepuokpaoia, XapPAKINPELOTIKA TOU ouvdéovtal HE Eviova GAVOUEVA OTNV

the image at 04 00 UTC, clearly depicts the empavela.
presence of the MCS (red- dark red), a fact :
which is related to the strong updrafts even
at the latest stages of the MCS and verifies
the presence of the convective storm and
the heavy rainfall which occurred during
night time.

v EUMETSAT Metecsat 0deg Convechon, 2020-04-09 05-00:00 UTC
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FOREST FIRE — AUGUST 2019
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Satellite picture captured in 19 August 2019 few days after the forest fire (Source: Sentinel-2 L1C -Bands 11,8,2)
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FOREST FIRE — AUGUST 2019
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Map of the boundary of the forest fire of August 2019 near Psachna in relation to the catchments hit in the area.
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LAND USE MAP OF THE STUDY AREA

Corine Land Cover 2018

= Alrports |—| Land principally occupled by agriculture,

Annual crops assoclated with significant areas of natural vegetation
With permansnt cropa B wvineral extraction sites
| Bare rocks [ whixed forest
| Beaches, dunes, sands [ | Moors and heathland
| Broad-leaved forest | | Matural grassiands
1] Coastal lagoons [ | Non-irrigated arable land
_ Complex cultivation patterns m Qlive groves
B coniferous forest [ | Pastures
I continuous urban fabric || Permanently irrigated land
I Discontinuous urban fabric I Road and rail networks and associated land
P oump sites [ | salt marshes

. Fruit trees and berry plantations | Sclerophyllous vegetation

| Green urban areas | | sea and ocean
I industrial or commerclal units | | Sparsely vegetated areas
777 Infand marshes | | sport and lelsure facilitles
:l Transitional woodland-shrub
] vineyards
[ | Water bedies
Vasiliko < el .
k - - ]
Bougizi Letend) g g S, PE Legend
' L —~ — Roads
—— Rivers

1 Burnt Area(2019)
[ Basins
Settlements

= Flooded Settlements
12 Km. ® Settlements

HARQKOPIO
UNIVERSITY

(=1
ATHENS

DEPARTMENT
aF
GEDGRAPHY




A ki Newsletter of ISSN 2653-9454
AEY Environmental, Disaster, and Crises Management Strategies Issue No. 19, August 2020 | 15

4
trt

SCENES FROM THE FLOOD
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MAIN IMPACTS FROM THE FLOOD EVENT OF AUGUST 2020
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FLOODED AREAS (SATELLITE-DERIVED)

23°35'0"E 23°40'0"E

The result which is presented on this slide derived from
Copernicus Sentinel-2  products, acquired before
(03/08/2020) and after (13/08/2020) the event. The
processing was based on the Difference of Normalized
Difference Water Indices (DNDWI).
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IMPACTS ON INFRASTRUCTURE (EROSION PROTECTION WORKS)

View of eroded bank protection works at the left bank of Lilas R. (looking downstream).
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IMPACTS ON INFRASTRUCTURE

Views of damages in the town of Psachna (main channel)
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UAV pictures of damages in Vassiliko Bridge (looking downstream)
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EFFECTS ON ROAD NETWORK
FYLLA BRIDGE (IMAGES CAPTURED BY DRONE)

AFRATI BRIDGE

Anoyn TnNG yepupag Twv PUAWV npo¢ Ta avavtn ortnv onoia
ONMEIWVETAl aoToXia KaTa TNV €i00d0 OTOV OIKIGHO.

View of Fylla Bridge looking upstream.
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EFFECTS ON THE ROAD NETWORK
FYLLA BRIDGE
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EFFECTS ON THE ROAD NETWORK
AFRATI BRIDGE (IMAGES CAPTURED BY DRONE)

Anoyn TNG YEPUPAC Tou APPATiou NPoG Ta KATAVTN oTNV onoia onueimveTal Aoyw dIaBpwong Twv npavwv yupw ano To
akpoPBabpo (Tunikn €IKOVA ENNTWOEWY O€ YEPUPEC anod TNV NANUKUPQ).

View of Afrati Bridge looking downstream. Its right side has completely collapsed due to erosion of the river bank.
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EFFECTS ON THE ROAD NETWORK
AFRATI BRIDGE (IMAGES CAPTURED BY DRONE)

Anoyn TNG YEPUPAG Tou APPATIOU OTNV 0rnoia onUEIVETal Adyw d1IaBpwWoNG TWV NPavav yupw and To akpoBadpo (Tunikn
€IKOVA ENINTWOEWV OE YEPUPEG and Tnv NANuUUUpa).

View of Afrati Bridge looking south. Its right side has completely collapsed due to erosion of the river bank.
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EFFECTS ON THE ROAD NETWORK

=
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COLLAPSE OF BRIDGE BETWEEN POURNOS
AND MISTROS
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EFFECTS ON THE ROAD NETWORK
MAP OF LILAS R. BRIDGES
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EFFECTS ON THE ROAD NETWORK
COLLAPSED ROAD EMBANKMENTS (AFRATI — PISSONAS)




A& Ll Newsletter of ISSN 2653-9454
it m Environmental, Disaster, and Crises Management Strategies Issue No. 19, August 2020 | 28

EFFECTS ON THE ROAD NETWORK

Collapsed and eroded road embankments, scoured asphalt deck.
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EFFECTS ON THE ROAD NETWORK

UAV images of Afrati Bridge
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EFFECTS ON THE ROAD NETWORK

UAV images of Afrati Bridge
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EFFECTS ON THE ROAD NETWORK

UAV images of Afrati Bridge, Fylla football fied
and the general area.
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EFFECTS ON INFRASTRUCTURE (POLITIKA)
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EFFECTS ON BUILDINGS
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EFFECTS ON BUILDINGS

Impacts on stone-built houses (Lilas R. floodplain)
Complete collapse

Impacts on stone-built houses (Lilas R. floodplain)
Complete collapse
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MAXIMUM WATER STAGE RECORDING
(VASSILIKO)

Water stage recorded at multiple locations around Vassiliko town at 1,00m - 1,70m.
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MAXIMUM WATER STAGE RECORDING
PSACHNA

Water stage recorded at multiple locations around Psachna at 0,60m to 1,8m.
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MAXIMUM WATER STAGE RECORDING
POLITIKA

Water stage recorded at multiple locations around Politika 0,80m €w¢ 2,00m.



A& Ld Newsletter of ISSN 2653-9454
it 2B Environmental, Disaster, and Crises Management Strategies Issue No. 19, August 2020 | 40

EFFECTS ON AGRICULTURAL LAND
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DEBRIS CONTENT




A Newsletter of ISSN 2653-9454
it ’5‘] Environmental, Disaster, and Crises Management Strategies Issue No. 19, August 2020 | 42

DEBRIS CONTENT




A Newsletter of ISSN 2653-9454
it 72 Environmental, Disaster, and Crises Management Strategies Issue No. 19, August 2020 | 43

DEBRIS CONTENT
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DEBRIS CONTENT

Dpalipo aywyou amo ¢eptd UAKA ota MOoALTIKA Bridge cross-section clogging from vegetation
Debris captured from UAV at Politika village
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IMPACTS ON VEHICLES
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IMPACTS ON VEHICLES
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IMPACTS ON VEHICLES
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FLOOD CHARACTERISTICS (FLOW DIRECTION)

Erosion marks and rills
showing the direction of flow
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GEOMORPHOLOGICAL IMPACTS ON THE COASTAL AREA

Lilas River outlet

Source: Sartabakos, NIREAS Engineering

Lilas River alluvial fan
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Erosion rills at Lefkanti beach

Erosion of coastal infrastructure
at Mpourtzi
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HISTORICAL FLOODS IN LILAS AND MESSAPIOS (PSACHNA) RIVERS

Date Impacts Source
19/9/1924 Flooded houses in Vassiliko Newspaper “Panevoiko Vima”
23/12/1952 Damages in agricultural land (mostly vines) around Newspaper “Eleftheria”
Vassiliko
11/10/1953 Damages in agricultural land (mostly vines) around Newspaper “Eleftheria”
Vassiliko
6/11/1961 Damages in agricultural land Newspaper “Eleftheria”
16/9/2005 Flooded houses in Vassiliko Local interviews
30/10/2006 Floods in Psachna (Messapios R.) Diakakis et al. 2012

Extensive floods hiting at least 150 houses and
businesses in Vassiliko, Lefkanti, Mpourtzi and

causing damages on the road network. Two Multiple sources and post-flood

L PR : survey
11/9/2009 m.umcilpahtles severely hit (D{rfyon Messapmn and (e.g. Katsetsiadou 2012, Barsaki
Lilantion). Access cut at the village of Mistros. One 2012)
fatality near Oxylinthos. Impacts of the coastal area
and in important infrastructure.
Floods in Psachna (Messapios R.) Multiple sources

11/9/2009

Damages in houses, agricultural land and the coastal (e.g. Diakakis et al. 2012)

arca
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GEOMORPHOLOGICAL IMPACTS ON THE COASTAL AREA

Source: Barsaki (2012)

Aplotepd: AldBpwon kat Stavolén otnv Koitn tou AfAavta Kotd Thv Ag€la: MetaBolég otnv ekBoAr tou M. AfAavta Katd thv TANUUUpA Tou
TANUUUpa Tou 2009 ZemtepPpiou 2009 and dopudopikég dwtoypadied.
Left: Erosion and intrusion of sea water at the channel of Lilas R Right: Changes in the outlet of Lilas R. before and after the 2009 flood.

near the outlet during the 2009 flood.
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CHANGES IN LILAS R. OUTLET DETECTED THROUGH HISTORICAL SATELLITE IMAGES

Changes in the coastline near
Lilas River outlet and of its
channel through the years.

MeTaBOAEC OTNV AKTOYPOAMMNA
yupw amd Tnv eKBOAR} TOU
AfnAavta kar TG idlag NG
KOIiTNG.

Source: Barsaki (2012)
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View of the coastal area after the 2020
flood in Lilas R.

ATTOWN TNG AKTOYPAUMNAG META TNV
TTANUPUpa Tou Auy. 2020 KovTd oTIC EKBOAEG
Tou AnAavTa Motauou

View of the coastal area after the 2009
flood in Lilas R.

ATTOWN TNG OKTOYPAMMNAG META TNV
TTANUPUpPa Tou ZeTT 2009 KovTd oTIGC EKBOAEC
ToU ARAavTa
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—

2009 Water stage {f

Amoyn tng yédupag BaotAlkol Tpog ta KATAvtn, Omou Kataypadovtal TPOoEYYLOTIKA OL OTABUEG TwV TANUUUPwWY Tou Auyouotou 2020
Kall Tou XemtepPBpiov 2009 pe Baon ta onuadia tng mMAnuuLpag (high water marks) ota BaBpa tng yédpupag (Epeuva nediov AUyouoTtog
2020 kat ZemtépPprog 2009).

View of Vasiliko Bridge towards downstream, presenting the approximate water maximum water stage during the 2009 and 2020 flood
flows (white and yellow lines) using high water marks detected in post flood surveys.
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FLOOD IMPACTS FROM SATELLITE IMAGES (BEFORE — AFTER)

8-8-2020

12-8-2020 | e

38250N

: ‘241}! l. ‘-L—: = -’; L e L E{gﬁﬁmlgm@& Al 2 Lt #

E ‘L' Analysis: E. Vassilakis / Source: Planet Scope Images ‘*" 3

1
2340 23°400'E

0 025 08 1 1.5 2 2.5 km 0 025 05 1 15 2 2.5 km




9454

ISSN 2653
Issue No. 19, August 2020 | 57

Mapaktia StaBpwon

Coastal Erosion

EVEPYELAC

12-8-2020

FLOOD IMPACTS FROM SATELLITE IMAGES (BEFORE — AFTER)
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Activation of derelict channel
Evepyomoinon avevepyng koitng
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Evepyormoinon tou aAAoufLakou putidiou

Flooding of alluvial fan

FLOOD IMPACTS FROM SATELLITE IMAGES (BEFORE — AFTER)
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SEDIMENTATION IN THE MARINE ENVIRONMENT
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MARINE ENVIRONMENT

Factors for the derbis extensive dispersion on the shores of the Gulf of Evia:

A. Sea currents: The currents in the sub-surface layers and on seabed are of tidal origin. Its movement is mainly
determined by the tidal phenomenon in the area of Avlida, a fluctuation of the sea level between 0.25 m and 0.40
m, accompanied by currents that during the conjugations have speeds of 36-50 cm/s, exceeding 60 cm/s with
same wind direction (Leontaris, 1985, Tsimplis, 1997). Sea currents are responsible for transporting and dispersing
sand, silt and clay (the brown color of the sea) and not for floating debris.

+, Hellenic Center for Marine Research, GR-19013, Anavissos, GREECE
hcmr POSEIDON System - http://www.poseidon.hemior

B. Surface currents: The winds that prevailed during and after the
flood were stronger and moved the debris to the south.

The coasts of the mainland along South Evoikos Gulf received the
largest volume of debris.

Surface wind (10m) on Sunday (09/08/20) 09:00UTC

C. Winds: In the hours after flood (morning 9.8.2020) the winds that
prevailed were SW (2-3 in the scale of Beaufort), which turned to
N 5-6 Beaufort (Data: POSEIDON System, HCMR).
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SEDIMENTATION IN THE MARINE ENVIRONMENT
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SEDIMENTATION IN THE MARINE ENVIRONMENT
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DISPERSION OF FINE-GRANED MATERIAL

9/8/2020 Lefkanti

Presence of material
At coastal location
Across Evoikos Gulf
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Satellite image of north Evia gulf area
11/8/2019 (two days after flooding):
Turbidity at surface.

=
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IMPACTS DUE TO DEBRIS DISPERSION

= Beaches on the east coast of Viotia and
northeastern Attica (Oropos, Kalamos, etc.),
became dangerous and unsuitable for
swimming.

= Dead animals and garbage deposited along
the west coast of Evoikos Gulf

= |mpacts on tourism: visitors left the already
financially affected (due to a pandemic,

covid2019), local businesses. .
Coastal road from Oropos to Rafina

10/8/2020
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PRELIMINARY FINDINGS (ENGLISH)

1. High Intensity Rainfall: The storm recorded a very high intensity reaching up to 300mm in approximately 8 hours at its core over the mountainous
region of Central Evia Island (Central Greece). Higher intensities were recorded around and on the west side of Mt. Dirfys. Evidence shows that the
storm system stayed over the region for several hours producing large amounts of rainfall.

2. Extended area of impacts: The extended area of impacts and fatalities is attributed mainly to the geography of hydrological basins in the area. The
mountainous area of Evia is drained by two major catchments which due to geological-geodynamic reasons flow into two different areas the North
and the South Evoikos Gulfs respectively. Thus, the high amounts of rainfall that fell in the central mountainous areas caused damages in two distant
coastal areas in Psachna and Politika on the north and Lefkanti, Vasiliko and Bourtzi on the south. Catchments morphology was also important. The
local catchments present high inclination at their upstream parts, leading to high flow velocities, increased erosion and mass movement phenomena.

3. Erosion: The large volume and intensity of the storm caused severe erosion phenomena with deep rills present in many locations of the flood hit
area, even in upstream locations characterized by surface flow.

4. The role of 2019 Fire: We can conclude that the role of the 2019 fire in the NE of Psachna town was not crucial to flood triggering. The very limited
presence of burned vegetation debris and the small size of the burned area in comparison to the whole basin of Messapios R. indicate a limited role of
the fire in flood flows.

5. River outlet Morphology: At its outlet Lilas R. forms an alluvial fan upon which the towns of Lefkanti and Mpourtzi have been built. Although there
is limited infrastructure on the river channel itself hampering flood flows, the presence of human settlements on the alluvial fan lead to high exposure
and thus conditions of high risk. The fan functioned as expected, as it was inundated almost completely.

6. Infrastructure and human intervention: We recorded multiple damages on road infrastructure (particularly single-span bridges). In some cases,
initial surveys indicate that critical cross sections were diminished by human interventions, leading to intensification of flood phenomena locally.

7. It is concluded that the area needs a rigorous flood risk management plan as well as an emergency plan for management from risks arising from
flood events, as well as holistic post-flood environmental and flood risk mitigation studies. In addition, flood protection dams in the upstream part of
the catchments would improve the situation in certain locations depending on the conditions.

8. Special initiatives that could produce potentially positive results in the area :
- Special urban planning / geoenvironmental masterplans that would take into consideration natural hazard mitigation
- Customized early warning systems for particular catchments in the area
- Development and pilot application of local warning system using cellphones
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MPOKATAPKTIKA ZYMIMNEPAZMATA / NPOTAZEIZ (GREEK)

1. 'Evrovn Bpoxontwon: H noAU &vrovn BpoxonTwon UWnARG €vTaong nou onuEIWBNKE OTnV NEPIOXN TNG KeVTPIKAG EUBolac kal Kupiwg oTa
MEYaAUTEPA UWOUETPa yUpw and Tn Aippn kar dUTIKA TNG anoTeAoUv Tnv kUpia aiTia Twv NANMUUPIKWV QAivopevwy. Me Baon Ta oTolxeia n
KaTalyida EUEIVE VIO APKETEC WPEG NAVW ano TNV NePIOXN kal avaTpopodoTnonke divovTtag noAU peyaia nood BpoxonTwong.

2. MegydAn Xwpikn EANAmon TOV QAIVOHEVWV: H PeyaAn EKTAoN TwV (AIVOUEVWY NPOKUNTEI aPevog anod TNV XwPIKA eEanAwaon Tng katalyidag
aAAd Kkal To YEYovOg OTI 0 HEYAAOG OYKOG TwV udATWV NapeAn@on anod dUo Aekavec anopporc ol Onoieg anoppeouv aTo Bopeio kal aTo vOTIo EuBoiko
O€ MEYAAEC anooTAcEIG and Tov nuprva TnG katalyidag aA\a kal PeTa&u Touc. H pop@oloyia Twv Aekavwv ATav eniong onuavTikn: O1 EvToveg
MOPPOAOYIKEG KAIOEIC TWV AEKavV evioxuoav Tov OYKO TNG anoppong kai Tov pubuo Tng d1aBpwong NpokaAwvTag kaTtoAoOnoeIG kal AAAEC aoToxieg
oTa opeIva.

3. O Oykog kai n paydaioTnra TnG PBpoxng OnuioUpynoe TO MPWTOPAVEC (PAIVOPEVO EVTOVNG AUAGKWONG Kal Xapadpwong Ot €MPAveiakoug
YEWAOYIKOUC OXNHATIoNoUC BABouC £we kal SUO PETPWV aKOMA Kal O€ avWTEPA ONUEIQ TwV AEKavwV Kei Nou EEKIVA N ENIAVEIAKT anoppon.

4. O poAog TnG nupkayidg 2019: H nupkayid Tou 2019, OuveTEAECE OTNV AUENON TWV QPEPTWV UAIKWV KAl TOU OYKOU TwV uddtwv. O pOAoC TNG
OMWCG neplopileTal o éva POVo KAAdo TnG Aekavng anoppong Tou Meoodniou (Waxva) kal ENOPEVWC EKTIMATAI OTI EXEl MEPIOPIOPEVO POAO OTNV
EKONAWON TWV PAIVOUEVWV.

5. IdiaiTepn popPoloyia oTiG eKBOAEG: TNV €kBoAr Tou MoTapou AnAavta n Jop@oAoyia nou anavTdaral €ival ekeivn Tou ahhouBiakoU pinidiou pe
anoTEAECHA O QUOIKOG XwPog NANUKUPAC va oxnMaTidel pia pop@r BevraAiag anod Tov OIKIONO «AEUKAVTI» WG TOV OIKIOPO «Ayiog NIkOAaoc». Kata
OUVENEIA 0 XWPOC auTdc NANKUUpPIoE Kal NANKMUpPIlel o€ KGO NANKUUPIKA anoppor) Tou nNoTapou.

6. AvOpwnIveg NapePPACEIC Kal UNOJOUEG: KaTa BEoEIC oI avBpwnIveG NAPEUBATEIG Yeiwoav KpIioIPEG DIATOUES Ol OMOIEC evioxuoav Ta NANUUUPIKA
(aIvopeva.

7. ExTmiparan o1 n nepioxn Xpndel knovnong oxediou oAokANpwUEVNG Slaxeipiong NEPIBANOVTIKWV ENNTWOEWV KAl AUECWY ENEPBACEWV OTIC AEKAVEC
anoppong nou enAnynoav. EmnpdoBeTa, n KATaoKeun avaoxeTIKwV QPAydAaTwv avaloya Je Tnv nepINTwon kal Tnv TonoBeoia 6a pnopoloe va
avaox&aoel TNV pon Twv udaTwv evw naparnia Ba EunnpeToloe AANEC AVAYKEG OXETIKEC JE TNV UBPEUON Kal TNV apdeuon.

8. EIBIKOTEPEG NPOTACEIG NoU Ba pnopoloav va £Xouv EPapioyn oTnv NepIoxn He BeTIKA anoTeAéopaTa:

- EI0IKG XwpoTa&ika — PUOIKOYEWYPAPIKA - YewnePIBAAOVTIKA oxedla euaiodnTwv neploxwv (n.X. ekBoAec AnAavta, MoAiTika), To onoia Ba xouv
WG OTOXO Kal TNV HEIWON TWV ENINTOOEWY ano HEAOVTIKEG KATAOTPOPEC

- MpoTUNA CUCTAATA £YKAIPNG NPOEIDOMNOINONG OTIC GUYKEKPIPEVEG UDPOAOYIKEG AEKAVEG

- AvanTu&n kai MIAOTIKNA EQApuoyn ToNIKoU CUCTAKNATOC EVAHEPWONG — €100M0iN0NG HEOW KIVATAG TNAEPWVIAC.
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