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On14-15/11/2017, a flash flood occurred in Mandrais a small industrial city, located 40 km west of Athens, 10 [Fl_ood arriving} A Problem statement Estimation of rainfall from Nov. 14 10:00 am to Nov. 15 10:00 am, resolveehiin3fatervals (48 values), at a
Western Attica (west of Athens, Greeogusing that has significantly grown during the last years. The city is E° In Mandra " Vila hypothetical Xstation, located in the part dbarantapotamo$asin that has been considerably affected by the storm event.
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%tenine rt?ut it;;gg;ﬁ:ﬁ'?j ctha(z;(t)erlins?ic\:Zas | IS ) ” | runoff is controlled by the point rainfall &iliastation, thus the areal rainfall is 0.&8rain+ 0.2*ViliaRain
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are unknown. A debate ensued on whether the ALEleliine FAsY QLY Novembe_r 15alarge and_fasm_ovmg 0 _td | Lo bl ‘ 1A AN LIERNT Ly A Methodology: Inverse calibration against the observed hydrograp&ataStefanisstation and a h(t) =0.2*Vilia+ 0.8*Xstation
devastati It due t t e S LM avy SENmantloads, ArTiveliddra At 35 5 §oa 5 2858 § ¢ simple eventbased hydrological model, comprising two components:

A N e that time, and for several hours earlier, the weather around the N = - = N s ’ | Parameters ¢
rainfall or due to poor flood protection works. city area was quite clear. Taking this into account, as well as the § § § § g g g g § § § § A the SCEN relationship for extracting the effe_c_ti_\lg(t), from _the total rainfallh(t), using two CNand, “Sgdai :
The study reported here contributes to resolving small extent of the catchment upstream ifandra, it becomes ST R B B T N parameters, the curve number, CN, and the initial abstractipn, protedure
this question (1) by presenting information apparent that the flood event was due to an unusual storm, of A a lagand-route modelfor propagating the generated runoff, r(t), to the basin outlet, g(t), with ¢
gathered from several sources, including extreme intensity yet very local scale. parametersa recession coefficieltand a lag time. (t) =h.(t) ¢ h.(t ¢ 1)
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gﬁ;%':;mg;?naota Z?nTrg;ﬁfZﬁlggtzofTQr% ktﬁzm of This assumption is supported by the observed rainfall at the TN = SN A Hydrological scenariasModelrunswith two parametersets;for both scenarios we set CN = 60, as

_ P e _ _ meteorological stations iMandra Elefsinaand Vilia, all located in e 250 estimated from floodevent analyses during 2042014. s(t) =s(t ¢ 1) +r(t) ¢ q(t)
wider area of interest, estimates of areal rainfall the wider area around/landra, but outside of the two catchments o VR O e E D : . :
based on satellite images and a meteorological /S A Calibration assumptionsFitting to measured flow data (until Nov. 15 9:00 &, = 50 n3¥/s), |

of interest,Souresand AgiaAikaterini Nevertheless, the volume
of the observed rainfall in those stations is not significant enough

radar, and audiovisual material, and (2) by " 200 generation of flows quite larger than the capacity of the culvert (~168)uring the morning hours
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' ' . : . ' ' iIch is keynformation). _

attemptmg_ to unravel the flqod _event via to explain such a severe flooding of Nov. 15 (thus taking advantage of tkikown overflow of the bridge which is keynformation) kand. qt) =k st ¢ )

reverse rainfatrunoff modelling; turther, it g e - t VAR derstood vl - 150 A Probabilistic analysisUse of a giveidf relationship(ombriancurve) fromthe stationin Elefsinato

analyzes the available data to approximately hele rg]}’tshzr'(gus rrc?;(ri]rr?atgvee? ir(;gir;:atieve)e raiL;JaTI ii]cf)r(r)rg)ati\é)vllw 5 YA estimate the return periodT, of the two point rainfall scenarios at theskation, fortemporal scales |Laie el R e e s =

estimate the return period of the storm event. P PP y | ! 100 (durations,d) from 0.5 to 24 hours; its analytical expression is: Initial abstraction), (mm) 20 10
recorded by an Xand weather radar, which shows an elongated | _ o 3
and narrow core of the storm passing outside the area covered by 1=213.4 [°12>-0.641) / (1 40/0.124)p-6== ~NecEsEion CosmABialr) | UL0] G
the three stations. - 2 wherei is the rainfall intensity (mm/h). Lag time. () L
Therainfall pattern estimated based on the radar data agrees with / - Sketch of flood simulation procedure and

reports by residents in the catchment upstreamiidndra 14 Now2017 13:49 to 180w2017 12:00 UTC ° (4. Simulation results and return period estlmatloan e s T
According to these reports, an intense storm started in¢hdy f yarolog

hoursof Novemberl5th and continuedduring the night The soil Observed rainfa::I ahrﬁemeteﬁm'ogica' ;tations (up) ana Xstation simulated 3@nin rainfall (scenario A) Streamflow (scenario A)
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conditions ohydroclimaticvariability: Development of physically
Sﬁﬁg{'ﬂ;’gﬂ;ﬁ’?gglztrﬁrc,’,%ﬁ'g:grf;?g}sg?{f;"’r‘]rt‘ga - We study the catchment darantapotamosthe largest stream in the region. It is a narrow basin nortlahdra, A Hydrological scenario B provides systematically larger rainfall intensities at the hypothettatib; at all temporal scageup to four hours,
stretching from East to West with slopes ranging from 10% to 30%, and in some areas up to 100% or even higher; the  the maximum intensities that are estimated by scenariar®2.0to 2.5 timeslarger than those estimated tscenaricA.
CONTACT basin is also characterized by great water permeability, due to the karst nature of the limestone in the region. _ ... _ . P . . : : 3
| B 03 - A Despite their significant differences in rainfall estimatidngerms of intensity and temporadattern, both scenarios ensurgerfectfitting to
Charalampos Ntigkakis We gathered data from a hydrometric station installed in a culvert &@aaStefanisand point rainfall data iVilia ~_ the observed flows aBarantapotamosintil 9:00 am, and they also resiftalmost identical estimations dhe peak flow, soméourslater.
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collected data do not cover the entire flood randue to the fact thasuch a flash flood could not be justified by the catchments upstream of the ciyf Mandra their response time is quitshort, thus the maximum rainfall at such duration is the most critica

rainfall observed iVilia, it prompted us to investigate it further. A Ongoing research aims at improving rainfall estimations, by taking advantage of quantitative estimations by satellitaratataad
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