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Contents lists available at ScienceDirect

Journal of Hydrology
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Research papers

Proposal of a flash flood impact severity scale for the classification and ) |
mapping of flash flood impacts S

M. Diakakis™", G. Deligiannakis”, Z. Antoniadis®, M. Melaki”, N.K. Katsetsiadou®,
E. Andreadakis”, N.I. Spyrou®, M. Gogou”

* Faculty of Geology and Geoenvironment, National & Kapodistrian University of Athens, Zografou, 15784 Athens, Greece
" Department of Natural Resources Management and Agricultural Engineering, Agricultural University of Athens, Athens, Greece
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Columed - | Colamn’ -
pap Miyecuds dad pdang déun wal nokhals Sogucvas notausds Imcaycitm nodkang: T4
Bdni.-24ui. &t mahasin wal Elgvade s, di Aivos [FrpdBuvac)
10 1540 il Eunnryy; Boogdorowan cnl 30 nud po g sefmidc s 1o Aapd o Aapbang.
Enrn and 24:on Baopdmmeson g Toleaka eaw oo Adeoa mnuuiear i Sedoean dnou
o wepd Edmaor cndve and o Bdocg 1500 nepbuog oemdy ko wefplay Rdve and S00
45653 1647 1 wexpal.
1673 1 TUAMULCEREE & USRS o TOR Ayion A0 waTiou T EAaaodva .,
The flood destroped part of Larisza, zome riverside villages and a large part of
1654 1] arable land. e moklv Boopd Soyrilleor o Mimecsds wan s madc . on wad Adpoa.
Mkruudesar o Nvosds ga anucsadneay uoydAog sataotpsdes oo Adgeoa [uvoics
Larizza, like other areaz of Thezzaly (Trikaly, Mozscholouri], suffered significant | Sovand, Mésa eo Taumdoea ), ora Tokoaka, eatkes oo omo Mogghodos and ool
45506 1723 1| damage From the great flood of Pincics o moma e Dudgeon [Topabinac.
The flocd affected three districts of Larizsa and two small settlements arcund [ 4ms wmeope(ean tou Migecsod mlnuudeat n A4A0a3 008 smelneas 4ha 12 anma 1o
it. There were alzo few casualtics and destruction of houzes as well a2 grainin (Mépa uapakd, Ala o Eakila, §meoe T dylas Masiag, T bon cilos o 550
45524 1777 1] the plain uenpol cenuouol ~hnalow v,
45317 ML) 1 MoydAn Toln, Efaris nokd gom ar g T0: KaAaumand £ Ba ALY o RATaus.
45533 1736 1 ol maeed » oo Motiepa .
Tl UL CYEIUNON O COEANZa TTad HALD Tou QWauoukion, SCRCar O TINVous ur
CUVETDNA VO ROTARE0U GTITLI KALWA. «FAAAS0U » TO WOSTRA ST AR and To WERd
mow Ta At ehuar and o dda; T Mopdpg fu 1o Shapsile. Tére oo Toeo T
Mugryetod, Trg fykas Moy Dar Ty Fcpavosabey [Apoorpad | Repvodoay 1o motdima uc
45537 15304 1] Flewd in Pinsics and Keumerkiz River inundating Lariza wapolmes, o o KaAuBedTes «Edmua 00y = 10 o pd .
1806 1| Flood in Larisa
Intense and prolonged rain cauzed Pingios bo everflow. Peaple and animals
were drowned, and houzes and crops wers destroped, After the flaod, ditches | Bioydin Boopdmmaan S peoas 40w g guweimon wa mhnuuusloo priuapoc
4/5.05 181 1| were opened around the city For drainage of Floodwaters of Lariza bawards ity T Adgeoas K01 va TGO Cuvomi s TG,
ardh wmr g U T Mipacod mpaefines mquudpa, n anola mpalévnac nakhis
1526 1 xaTacpodhls ot Adiro eas ata ntod auth:.
Eduipidva ue ovBiunan TN oo Beflin Tou weoend Banuly Tomd i, and
Exctensive Fooding in Thessaly plain affecting Larisa, drowning a large number | ome s i momaui smdpmums g tou mamo Te Tood ke, Eamaarsddneay
45516 1536 1) of livestock 3z well 2z damaging property and infrastructurs arima an melyneay nohd fda [nedBata, dhova, avcdddn].
45555 1540 1 MAMa o ne g Mt douy Kahaumdeas.
Pincios overflowed three times after inkense and prolonged rainfall that caused
flooding in a large part of Theszaly plain, with noteworthy impact on
1812 1{ agricultural land
Anunprecedented flood that hit Larizsa when the waters of Pincios together
inundated the city. The flood caused 2 large number of flood victims and the Amd ume prpeean Tou Mipecuod rnuedoeor n Adopoa wasmpocifneay uoydheog
1552 1| damages cauzed wers very zignificant. EATI TR,
Eodod Boopdmmuan Sedpecng 48 wpdy npordhcar mnuudoa ot Adpeoa ur ouvEnca
The rain Fell for 48 hours and its results were 3 human Fatalities, 20 destroged  [wa phom o) fed oug 20 dviounoe, va wataompagade 300 mopnog onina o 4
14-15.10 1583 1[ houzez , and other damages incaloulable umabouds,
Micyd An mnuudpa aon Ad o wax mcpgriean oo Nipecusd, Ta wepd o0 anolou edhoday
e T8 REVIE MpdTa avobrnata T uyd g néTpens tole i i dupa s pa
mnuEaaY uyAes CeTdan g neson Tou Alradda as 1o Midea Mayakd nou
45612 1301 1 cipaw perafiurficd ar wnod.
Flood of Pineios affecting Larissa and Koutsachero impacting infrastructure
1202 1] and propertics
1303 1| Flaod of Pincios affecting Larizsa
After 3 long and strong storm, Aoodwaters raised in Lithaios and the Agia
Meni river and drowned the <ity of Trikala and the wider area, Human cazualties
wert in the range of 100-300, crop damage and dead animals were reported as
well. This cvent shook the entire country and affected heavily the politics of the | # ma pepdlbn mquudos, now onuessdges maladepa o Teleaka, cbeas vt oo 1307,
4-5.06 1207 1| country az it became source of strong criticizm against the government. Sa Numet T oy g T Qo TOU EROOTAL,
Fept 1308 1| Flaod in Pineios River Mirydhn nhnuuiod gatiekuar nak T Admeoa.
1320 1| Flood in Larissa affected parts of the city near the river
1345 1| Fleod in Larissa affected property and infrastructure
ENIITI QTS UCWAAN £aTANED TANUUSNIC 1) RALR Tou BAN0U QTS UMD DD LN T ROTa W
[redppog] Rraupoy pc o 27 dwiipumos va phoou T e Tous, Gdm nalkol
wd touon T mdkng Sl urvaw o gomed 5 iy Tou wapupod acouasd 6,2 Phmep g 1905
Ampion 1o ko £Tou mou RaTESTACYC Rokkd orima wan Eucveaw datoyo 3.500
45575 1355 1 mcplnou dvilpamno.
1363 1| Flood of Pingios affected Pinciada and other parts of Thessalian plain
45601 1336 1 Mnuudea g Zayapd Mayenokas naeeddoor EaTagpohis or anina.
Inundation affected the area of Karla Lake, where waters raised for a few dayps
1887 1l damaainn aari al mradncknn
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1883 Flood in Larissa (Source: G.I. Katsigra Museum 2003)
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Evolution of flooding in
Karla Lake

Source of satellite imagery:
Sentinel
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Flood Evolution at Karla

Lake and Cross Section
with approximately water levels
(Date of Image: September 10)

SIMPLIFIED CROSS SECTION AT THE WEST SIDE OF
KARLA LAKE AND VILLAGES
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Evolution of the Total Suspended
Matter (TMS) in the Pineios River
Deltacarried out using Sentinel
imagery
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Data: Sentinel-3A OLCI EFR Data: Sentinel-2B MSI Level-1C
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Approximate locations of 17 known fatalities by the Daniel storm and the subsequent flooding
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