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METEOROLOGICAL SITUATION AND THE STORM

1. Data
We used NCEP-GFS data (National Centers for Environmental
Prediction/National ~Weather Service/NOAA/U.S. Department of

Commerce, 2015) with spatial resolution of pe 0.25° and a time step of 6
hours, as well as satellite data from Meteosat-11. Data analysis was
carried out inlnstitute for Environmental Research and Sustainable
Development (IERSD) of the National Observatory of Athens (NOA).
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1. Asdopéva

XpnoworowOnkav dedopéva  avadAuong TOU TIAYKOGWULOU TIPOYVWOTLKOU
atpoodalpltkot poviéehou NCEP-GFS (National Centers for Environmental
Prediction/National Weather Service/NOAA/U.S. Department of Commerce,
2015) pe xwpwkn avoluvon 0.25° kol Xpoviko PBApa 6 wpwv, KabBwg Kat
Sopudopikd dedopéva anod Tov eUpwaikd yewotatko dopudopo Meteosat-
11. H enefepyacia OAwv Twv SeSopévwv Mpaypatonowdnke oto lvotitouto
Epeuvwv MeptBdalovtog kat Buwaolpung Avamtuéng tou EBvikol Actepookormeiou
ABnvewv (EAA/IEMBA).
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METEOROLOGICAL SITUATION AND THE STORM

2. Synoptic Situation 2. ZUVOTTLKA Katdotaon thg atpoodatpag
The major synoptic feature during the storm “Thalia”, named by the National To KUPLO CUVOTTIKO altlo yla tnv ekdRAwon TNG Kakokalpiag «OAAeLog»
Observatory of Athens, between the 5t and the 9t of August 2020, was an OTWG OVOUAOoTNKE amo to EBvikd Aotepookorieio ABnvwy petafd 5 kat 9
almost stationary mid/upper-tropospheric cut-off low-pressure system in the Auyolotou 2020, Atav éva amOKOMUEVO PBAPOUETPIKO XaunAo cuotnua
general area of South Adriatic Sea and the lonian Sea. HEONG KAl avwTepng Tpomoodalpag, oxedOv OTACLUO, OTNV TEPLOXN TNG

Notlag AdpLatikig kot tou loviou MeAdyouc. TG MPWTEG MPWLVEG WPEG TOU
On the first morning ours of Saturday (August 8t, 2020) the cut-off center was Jappatou 8 Auyolaotou 2020 to KEVTPO TG Slatapaxng evtomloTay oToug
located in the area of lonian sea (left map in the picture). 12 hours later the XAPTEG avaAuong otnv eploxr tou loviou (ZxNua a) evw 12 wpeg apyotepa
centre moved SE over mainland Greece and eventually over the Aegean, where it KLVRONKE VOTLOAVATOAKA TTAVW QMO TOV NTIELPWTIKO KOPUO TNG XWPAS Kol
was located in the early morning hours of Sunday 9t August (right map in the TO KEVTPO Tou evromldtav oto Kevipikd Awyaio MéAayog ta Enuepwpata
picture). ™¢ Kuplakng 9 Auyouotou 2020 (ZxAua B).

NCEP - GFS analysis 0.25° NCEP - GFS analysis 0.25°
Geopotential height at 500 hPa (gpdm) Valid time: Sat 08 Aug 2020 00z Geopotential height at 500 hPa (gpdm) Valid time: Sat 08 Aug 2020 18z
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METEOROLOGICAL SITUATION AND THE STORM

3. Mesoscale discussion

During the night on Saturday 8™ 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.

NCEP - GFS analysis 0.25°
Valid time: Sun 09 Aug 2020 00z
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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. Avaluon péong KAipakog

Tig Bpadvég wpeg tou ZaBPatouv 08/08 kat Aoyw TnG emidpaong pe thv Tomoypadia,
avantuxdnkav Kovtd oto €8a¢dog TEPLOXEG EVTOVWV OUYKALOEWV QVEROU (oXAUa
apLoTepq) ol onoieg odriynoav otnv avuPwon e§apeTikd aotabwy agpiwv pLolwv mavw
arno 1o Bopelo Awyaio .

H mapoucia efolpetikd aotabwv oepiwv polwv Kal n amotoun Hetadopd Toug
QUTOTUTIWVETAL OTO TIOPOKATW OXHA OTIOU TIOPOUCLATETOL N CUYKEVIPWON USPATUWY
péoa otnv atpoodalpa (oxnua dgfid). H woxupn pon uypwv aepiwv palwv kabeta
OTOUG 0pELVOUG OYKOUG NG AvatoAwkng EUBolag o8nynoe otn pnxavikn avupwon Twv
ootabwv aepiwv polwv HPE QANMOTEAECUA TNV OMOTOMN QVWUETADOPA TOUG.
EmumpooBétwg, n katavoun Ttwv avépwv kab’ udog euvonoce tnv  Snuloupyla
gAkoeldoU¢ porg mavw amd tnv EVBola Stapopdwvovtag to KatdAAnAo meptBaAiov yia
TNV avamntuén moAUwpwv KoL OTACLUWY UTEEPKUTTOPWY KOTALYISwV.

NCEP - GFS analysis 0.25°

Integrated Vapor Transport (kg m" s} (shade) Valid time: Sun 09 Aug 2020 00z
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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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METEOROLOGICAL SITUATION AND THE STORM

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).

DopuUPOPLKEG ELKOVEG

H oavdAuon twv &opudoplkwv EelkOVWY Segixvel TNV
avamtuén Ttwv TMPWIwv Kotalywbodpdpwyv vedwv otn
Bopela EUPBola to Bpddu tou ZaPPatou 8 Auyouctou
2020 peta T 1900 UTC (Exnua a). e Stdothua mepimou
2 wpwv ol Katoydodopol mupnveg opyavwbnkav oe
katalyidba péonc kAipakag (Mesoscale Convective
System) oxebov otdoLung mavw amno tnv EvPoia (Ixnua B
Kal y). H Beppokpacia tng Kopudpng Ttwv vedwv Ttng
katalyidag petafy 0000 kat 0500 UTC £€drave toug -65°C,
o€ TEPLOXEC Ue TpoetoxEg vedwy apketd PnAdtepa amo
TNV TPOMOnauon, ultoSelkvlovTag TIOAU LoXUPA avodLkda
pevparta. Itig 0500 UTC &ekivnoe n ypriyopn e€aoBévnon False-colored Brightness Temperature (2C) from the Meteosat infrared channel 10.8 pum on
™¢ katayibog kal n mMAnpng amodounon tng Alyn wpa Saturday 8 August 2020 (a) 1915 UTC and (B) 2250 UTC, and on Sunday 9 August 2020 (y) 0150
apyotepa (ZxAua 6). UTC and (6) 0715 UTC
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METEOROLOGICAL SITUATION AND THE STORM
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LIGHTNING ACTIVITY

42°N
Meter:r
— 40
41°N — o ﬁ
,} x el L8 9 Aug 2020 - 07:21 UTC 35
oN — { 3 ZEUS detections in Greece
40°N e el = Bin boxes 100 km®
S ﬂ!
® =k ey
39°N =5 5
i
AR A
38°N — (‘- |'.rl P = 20
L '_[;' e
: .'.J (3 X 1 5
37°N A S
W\ [
P Y 10
36°N — : B A4
- S
LI o IR 5
— By i—”“jl .
35°N — L T
L] L | 1
+ " ® \"4 B:im' Delay !.Bsm:nwu;w znzw:u-u!uwurc' .
oo L —— TRV
" “ / Y
20°E 22°F 24°E 26°E 28°E 30°E E?":-'-f Yy 4 : A . A~
o, (e L ARrT eaits

éourcef"'I."ighfningl\'/laps.org

£an= | LgNInNG Cata © LIgNINGT-2ps.org ana SILZONUNG 01 Contmbuors, CC-BY-54 4.




it T2 B2 Environmental, Disaster, and Crises Management Strategies

ISSN 2653-9454
Issue No. 19, August 2020 | 9

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 kat mopakoAouBnon kataybodopwv vedbwv eivat
ebkt) HeE TN Xpnon Tou OSopudopou METEOSAT kal eldKOTEPA
kataypadwv TOou opyavou SEVIRI mou péow enegepyaoiag
Slapopdwvouv olvBeTa tpoiovta — SelKTEG.

(o) To ocuvBeto Mpoidv airmass. Me to Seiktn autd eivar Suvatn n
nopatAPNon KUKAOyEéveonG KaOwg Kol OoVWHOAWV Suvntikou
otpoPilopol. Eniong anotuniwvovtat ol Oeppég Kot PuxpEG aEpLeg
naleg kot ta vedikd cuotripara.

AT TNV aAAnAouyia Twv EKOVWV yLa To TiPoiov airmass (glval oe wpeg
GMT) amotunwvovtal ta VEPIKA CUCTHHOTO TIOU OVONITUCOOVTaL
mavw amo tnv meploxn tng EAAASag (20 00 UTC), kabBwg emiong
evioniletal n Onuioupyla evog péong KALHAKOG KATOKOPUPNG
oavamntuéng ouotnuatog mavw omo tnv EvBola otig 22 00 UTC (dev
tautiletal e TNV évapén Twv POVOUEVWY OTNV eMLPAVELD, QUTA
ekbnAwvovtal VoTepa amd KATOLO XPOVIKO SLACTNA KOTA T SLAPKELD
NG avantuéng Tou cuUoTANATOG). Emiong, To mpoidov auto AmoTUMWVEL
™ Onuoupyia, TNV avamtuén kot tnv Kivnon tou kotoatydodpopou
védoug pHEanG KALpaKag, To omoio paAlota dailvetal va TApPoEVEL yLa
OPKETEC WPEC (>5WpPeg) Mavw akplBWE amo tnv mAnyeioa neploxn, Ue
OUVETELQ VA TIANTTEL ylat PEYGAO Xpovikd Slaotnua tnhv dla meploxn,
TIPOKOAWVTAC OUVEXELG KOl LOXUPECG BPOXOMTWOELS AOYW TNG CUVEXOUG
ovatpodpoSOTNoNC TOU CUCTIHATOG.
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DETECTION & MONITORING OF THE STORM SYSTEM FROM METEOSAT SATELLITE

8-8-202020:00 UTC

Meteasal Ockeg Almass, 2020-08-08 20-00:00 UIC

8-8-202021:00 UTC

Meteasl Oeg Alrmoss, 2020-08:08 21-00:00 UIC

8-8-202022:00 UTC

Meleasal Ockeg Almass, 2020-04-08 2200:00 U1C

8-8-202023:00 UTC

Meteasal Ooeg Aimmaoas, 2020-08-08 200,00 67C

8-8-202000:00 UTC

Meteasal Deg Almass, 2020-08-09 08-00:00 UIC

9-8-202002:00 UTC

& EUMETSAT Meteasot Odeg Almans, 2020-08-07 0200:00 UTC

9-8-202003:00 UTC

& EUMETSAT Meteasat Oceg Alrmoss, 2120-08-07 B3-00:00 U1C

9-8-202004:00 UTC

& EUMETSAT Meleosal Odeg Almos, 2020-08-09 044000 UIC

Airmass is an RGB composite is designed
to monitor the evolution of cyclones, in
particular rapid cyclogenesis and PV
(potential vorticity) anomalies.
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DETECTION & MONITORING OF THE STORM SYSTEM FROM METEOSAT SATELLITE

(b) The Convection RGB denotes instability
in the atmosphere as well as convective
storms, vertical clouds and upward air
currents.

In terms of the Convection composite
product, limited information is extracted
for the night time period as this product
also uses satellite recordings in the visible
part of the spectrum (solar radiation). Yet,
the image at 04 00 UTC, clearly depicts the
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.

(B) To cuvBeTO MPoOidV convection utodnAwvel aoctabsia otnv atpdodapa,
Katayideg, védn katakopudpng avamntuéng (Cb) kat LOXUPEG AVOSIKEG KLVAOELG.

To mpoidv convection dev pUmopel va mapéxel onuavtiki mAnpodopia efattiag tng
wpog ekdbnAwong twv dpawvouévwy (amouvoia nAtakng aktwvoPfolAiag). Evtoutolg, ot
€VTOVEG QATMOXPWOELG TIOU Yopaktnpilouv 1o Katalytdbodopo védog otic 04 00 UTC
UTIOONAWVOUV LOXUPEG QVOSLKEG KLVNOELS OKOMO KoL Kotd Tt OldAluon Tou
OUOTAMOTOC, YEYOVOG TIOU UTIOSNAWVEL OTL Kol VwpITEpA EMIKpATOUOAV EVIOVEC N
EVTOVOTEPEG AVOSIKEG KIVAOELS, N Kopudn Tou védoug Atav uPnAn Kal pPe XapnAn
BepuoKpOOla, XAPOKTNPLOTIKA ToU ouvdéovtal e €vtova awvopeva  otnv
emudaveLa.

Metedaal Ddeg Convechon, 2020-08-09 05:00:00 UTC

& EUMETSAT
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FOREST FIRE — AUGUST 2019

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
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SCENES FROM THE FLOOD
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MAIN IMPACTS FROM THE FLOOD EVENT OF AUGUST 2020
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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).

HAROKORIO
UNIVERSITY
aF

ATHEMS
DEPARTMENT
ar
CEOCRAPHY

Legend
I Flooded areas ® Settlements
® Flood waste ® Flooded settlements

= Weather stations
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IMPACTS ON INFRASTRUCTURE (EROSION PROTECTION WORKS)
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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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EFFECTS ON THE ROAD NETWORK

UAV pictures of damages in Vassiliko Bridge (looking downstream)




A& Ld Newsletter of ISSN 2653-9454
it 2 Environmental, Disaster, and Crises Management Strategies 21

EFFECTS ON ROAD NETWORK
FYLLA BRIDGE (IMAGES CAPTURED BY DRONE)

AFRATI BRIDGE

Anoyn TnG YEQuUpac Twv UMWV npo¢ Ta avavtn oTnv onoia
ONMEIWVETAl A0TOYXia KATA TNV €i0000 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 YE@UPAg Tou APpaTiou NPoG Ta KATAVTN oTNV 0Onoia onuelwveTal Aoyw dIdRpwong Twv Npavwv yupw ano To
akpoBabpo (Tumikn €IKOVA ENINTWOEWV OE YEPUPEC anod TNV NANKUUPA).

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 aTnv onoia onuelwveTal Adyw didRpwong Twv Npavwv yupw anod To akpoBabpo (Tunikn
€IKOVA ENINTWOEWV OE YEPUPEG anod TNV NANUPUPA).

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

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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All six main bridges of
Lilas River, shown in the
map collapsed, suffered
eroded road
embankments, scoured
asphalt deck and
became temporarily or
permanently unusable.
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EFFECTS ON THE ROAD NETWORK
COLLAPSED ROAD EMBANKMENTS (AFRATI — PISSONAS)
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EFFECTS ON THE ROAD NETWORK

Collapsed and eroded road embankments, scoured asphalt deck.
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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
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UAV images of Afrati Bridge, Fylla football fied
and the general area.
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Vasiliko bridge..
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e

iliko football field
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EFFECTS ON INFRASTRUCTURE (POLITIKA)
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EFFECTS ON BUILDINGS

b i




Newsletter of ISSN 2653-9454
r+y Environmental, Disaster, and Crises Management Strategies Issue No. 19, August 2020 | 36

B

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)

i

Water stage recorded at multiple locations around Vassiliko town at 1,00m - 1,70m.

"y =
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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 £wc¢ 2,00m.
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EFFECTS ON AGRICULTURAL LAND
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DEBRIS CONTENT
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DEBRIS CONTENT
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DEBRIS CONTENT

Dpaéipo aywyou ano ¢eptd VALKA ota MOALTIKA 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
busmesses in Vassiliko, Lefkanti, Mpourtzi and Multiple sources and post-flood
causing damages on the road network. Two survey
11/9/2009 munlglpalltles severely hit (D1.rfy0n-Mes.sap10n 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.
11/9/2009 Floods in Psachna (Messapios R.) Multiple sources
Damages in houses, agricultural land and the coastal (e.g. Diakakis et al. 2012)
area
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GEOMORPHOLOGICAL IMPACTS ON THE COASTAL AREA

Source: Barsaki (2012)

Aplotepd: AldBpwon kat Stdvolén otnv koitn tou AfAavto Katd thv Ae€1&: MetaBoAég atnv ekBoAn tou M. ARlavta Katd thv MANUUUPA Tou
TANUHUpa tou 2009 YentepPBpiou 2009 and Sopudoptkec pwrtoypadisc.
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.

MeTaBoAéG OTNV aKTOYPAPUA
yupw atmd Tnv eKBoA TOU
AfAavta kalr TNG idlag TNG
KOITNG.

Source: Barsaki (2012)

1950

1988

1998

2004
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COMPARISON WITH HISTORICAL FLOODS

View of the coastal area after the 2020
flood in Lilas R.

ATTOWN TNG AKTOYPAMUAG META TNV
TTANUMUPa Tou Auy. 2020 KovTd OTIG EKBOAEG
Tou AfAavTa MNMotauou

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

ATTOYN TNG AKTOYPAUMNAG META THV
TTANUMUPa Tou ZeTT 2009 KovTa OTIG EKBOAEG
Tou AfAavTa
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2009 Water stage a/ -

Aron t™¢ yépupag BaotAlkol Tpog Ta KATAVTH, OoU KataypAadovTal POCEYYLOTIKA Ol OTAOUEC TWV MANUUUPWY Tou Auyouaotou 2020
KoL Tou ZemtepPBplou 2009 pe Baon ta onpadia tTng mMAnuuUpag (high water marks) ota BaBpa tng yépupag (¢peuva nediov Alyouotog
2020 kot ZemtéuPplog 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
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FLOOD IMPACTS FROM SATELLITE IMAGES (BEFORE — AFTER)

12-8-2020

Coastal Erosion
Mapaktia StaBpwon
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FLOOD IMPACTS FROM SATELLITE IMAGES (BEFORE — AFTER)

Activation of derelict channel
Evepyomoinon avevepyng koitng
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Flooding of alluvial fan

Evepyomnoinon tou aAlouBrakol putdiou



A Newsletter of

tilt m Environmental, Disaster, and Crises Management Strategies

SEDIMENTATION IN THE MARINE ENVIRONMENT
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*  Continuous debris flow for at
least 4 hours

* Dispersion of debris at a
distance of at least 26 km
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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.

5 Helleric Center for Marine Research, GR-19013, Anavissos, GREECE
hcmr POSEIDON System - Rttp:/fwww.poseidon.hemrar

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).

TR R W NN N W w o w
PN R A N N e N N s R

L AR
B L et T

Colar denntes the wind speed (b), vectors denote direction
i i ! i I I

Beaufort
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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.

X
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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

= |Impacts 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. Itis 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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8.

NMPOKATAPKTIKA ZYMIMNEPAZMATA / NPOTAZEIZz (GREEK)

‘Evrovn BpoxonTtwon: H noAU €vrovn BpoxOnTwon uwnAnG £vraonc Mou OnNUEIWBNKE oTnv MeEPIOXN TNG KevTpiknc EUPolag kal Kupiwg oTa
MEYaAUTEPa UWOMETPA YUpw and Tn Aippn kai duTIKa TnG anoTeAdolv Tnv KUPIA aITia TwV NANMUUPIKWV (Paivopévwv. Me Bacn Ta oToixeia n
KaTalyida EUEIVE yIa APKETEC WPEC NAVw and TNV NePIOXN Kal avaTpo@odoTnonke SivovTac NoAU Yeyaia nood BpoxonTwaonc.

MeydAn Xmpikn EEGNA®WON TOV PAIVOHEVWV: H peydhn €KTaon Twv QaivoPEVWV NPOKUNTEN APevog and TNV XwpIKn eEanAwon TnS kaTaryidag
aAAd kai To yeyovog OTI 0 HEYAAOG OYKOG TwV UdATWV NapeAnPdn anod dUo AeKAVEG anopporng Ol Onoieg anoppeouv aTo BOPEIo Kal aTo VOTIo EuBoiko
O€ MEYAAEC anooTACEIC and Tov NuUprva TnG kKaralyidac aAAa kal YeTa&u Touc. H popgoloyia Twv Aekavwv ATav €niong onuavTikn: O1 €VTOoveC
MOPPOAOYIKEG KAIOEIG TWV AEKAVWV EvioXuoav Tov OYKO TNG anopponc kai Tov pubuo Tng diaBpwong NpokaAwvTac KaToAIoBRoeIC kal AANEC aoToxieg
oTa opeIva.

. O OyKoG ka1 n paydaioTnTa NG Ppoxnc dnuioUpynos TO MPWTOPAVEC (PAIVOUEVO €VTOVNC AUAGKWONG Kal Xapadpwong o€ enipaveiakoug

YEWAOYIKOUC oxXnNHaTiopoUs Baboug £we kal dUo PETPWV akOUa Kal 0 avmTEPA ONKUEIa TWV AEKAVQV KEN NOU EEKIVA N ENIPAVEIAKN anoppor).

O poAog TnG nupkayidg 2019: H nupkayid Tou 2019, ouveTéAeoe oTnv alénon Twv PEPTWV UAIKWV Kal TOU OYKOU Twv udatwv. O poAoc Tng
OMWC neplopileTal o €va POVO KAGdo TNG Aekavng anopporc Tou Meoodniou (Wayxvd) kal ENOPEVC EKTIMATAI OTI EXEI MEPIOPIOCUEVO PONO OTNV
€KONAWON TWV PAIVOUEVQV.

I31aiTepn popPoAoyia oTiG eKBOAEG: TNV ekPoAr Tou MoTapou AnAavta n Pop@oloyia nou anavtarai sival ekeivn Tou aAAouBiakou pimidiou pe
anoTEAECHA 0 PUOIKOC XWPOC NANKMUPAC va oxnuaTidel hia popdr) Bevrahiag and Tov OIKIOHO «AguKavTi» €we Tov OIKIOYO «Ayioc NiIkoAaoc». Katd
OUVENEIA O XWPOG auToG NANUKMUPIOE kal NANKUUPICEl o€ KABE NANKUUPIKT anoppor) Tou noTapou.

AvBpwniveg napepPaceig kai unodopég: Katd B€oeig ol avBpwniveg napeBACEIG Peiwoav Kpioleg dIATOUES OI OMOIEG evioxuoav Ta NANPUUPIKA
(aivopeva.

ExkTigaTai o1 n nepioxn Xpndel ekndvnong oxediou oAoKANPWHEVNC dlaxeipiong NEPIBAAOVTIKWV ENINTOOEWY KAl AUECWV ENEPBACEWV OTIC AEKAVEC
anopponc nou enAnynoav. EmnpooBeTa, n KATaokeur avaoxXeTIKWV PPAyMAaTwv avaloya We Tnv MEPINTWON kal Tnv Tonobecia 6a pnopoloe va
avaoxEoel TNV por) Twv udaTwv evw napaAnAa 8a eEunnpeTolos AAEG avAyKeC OXETIKEC IE TNV UOPEUON Kal Tnv apdeuan).

EI81KOTEPEG NPOTAOCEIG Nou Ba nopoloav va £Xouv papuoyr oTnv nepIoxn We BeTIKAG anoTeAéopara:
- EIOIKA XwWpOoTa&Ika — PUOIKOYEWYPAPIKA - yewnepIBaAovTIka axédia uaiodnTwv nepioxwv (n.X. eKBoAEG AnAavTa, MoAimikd), To onoia Ba €xouv

WG OTOXO KAl TNV PEIWCN TWV ENNTOOEWV and JEANOVTIKEC KATAGTPOPEC

- MpdTUNa cuOTAPATA £yKaIPNG NPOEIOOMNOINONG 0TI CUYKEKPIMEVEG UDPOAOYIKEG AEKAVEC
- AvanTuén kail MAOTIKA Epapuoyr TonikoU CUOTAHATOC EVNHEPWONG — £100M0INCNG HECW KIVNTAC TNAEPWVIAC.



