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European Geosciences Union General Assembly 2020, 4 — 8 May 2020 Online
HS3.6 — Spatio-temporal and/or (geo) statistical analysis of hydrological events, floods, extremes, and related hazards

Ntigkakis Charalampos (1), Maria Nezi (2, and Andreas Efstratiadis (3
(1) University of Bristol, Faculty of Engineering, Department of Civil Engineering, Bristol, United Kingdom; (2 HR Wallingford Ltd, Flood and Water Management Group, Wallingford, United Kingdom;
(3) National Technical University of Athens, Department of Water Resources & Environmental Engineering, Athens, Greece

 Model ll: Two extra flow points are added to the calibration by

advantage of this catchment is that there are CCTV footage from the location of the stage recorder (bottom)
taking advantage of qualitative information from CCTV footage. Unit Hydrograph

available point rainfall data from the station in
Vilia, as well as hydrometric data from an
automatic stage recorder near Gyra Stefanis.
However, as the flood evolved, the water level
rose above the bridge under which the
instrument was installed and destroyed it. Due
to that, the collected data do not cover the
entire flood event.

* Probabilistic analysis: Use of the given idf curve of the station in
Mandra to estimate the return period, T, of the simulated rainfall
scenarios at X-station, for temporal scales (durations), d, from 0.5 to
24 hours; the analytical expression of the idf curve is:
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where i is the rainfall intensity in mm/h, d is in hours and T is in years.

Cross-section of the culvert (left) and the automatic stage

recorder (right)
Model | Model |
4. Monte Carlo simulation 5 10000 1, L W 5. Conclusions
o - 9 O -
Model | Model | EJ_ 1000 A % 250 )

Monte Carlo simulations are employed against the Average P50 = -=P5 P95 Average -~~~ P50 ---P5 ---P95 ——Observed 5 1004 ® _a Thverage 5 £ 2007 * The reverse rainfall-runoff procedure is highly dependant on the sole

ey . . i § L g " - - m-P95 © 2 | . . . el .

initial abstraction ratio, @, and the antecedent % 1:2 s8N T g 5150 parameter of the rainfall-runoff transformation (i.e., the initial abstraction
. . . . 80 - ] =y ) Se._ & - T > 8100 - . " . . .

moisture conditions coefficient, AMC_,. The o i o g "~ B A —e=-p5 £ ratio) and the initial condition, expressed in terms of the originally
o o o S ] my 5 1 T T T T T T T 1 © 50 T T T 1 0 o o

objective is to use randomness to accommodate £ 60 1 T 120 - § 4 5 8 @ 19 45 12 7 9 5 a0 " o o 5 introduced AMC coefficient.

for the underlving uncertaintv of the method < 50 - = 100 A \ > Storm duration, d (h) AMC coefficient, AMC,,, i i ) o

th th | yf 5 babilisti y” timati tf; E 2 80 - ,:' ) ! * All simulations ensure practically perfect fitting to the observed flows of
Wi e 2g0al OT propanllistiCa estimatin e S v \ .
e 804l Of probe y estit 5 2 30 - © 8 60 - [ Model Model| Sarantapotamos until 9:00 am.
quantities of interest i.e. the total rainfall, its % 0 - Fa N\ ~ 1000 - L 300 -
temporal evolution, and the peak flow, as well as 04 20 - ,. 2 5 250 %go%ooo ° * All simulations agree that the rainfall comprised two distinct clusters, i.e.
2 AR 2 3 * s /\ - _ — — ! T T Alfv% T T T | — T T T |\ \: = % 100 1 Lg = ) 8 g et A 7 th e
providing risk evaluations by estimating the 0 M T T T e 0 L CLLLiiiiiiioe £ _ —e—Average £ E 200 - 0% one during the evening hours of November 14 a|t1hd a second, more intense
. . oy . . © © o © o 6 o © o ©o o o o 2 2 2 2 2 2 2 22 Q22 9 2 Q2 o = - = = s o - . S
maximum intensities and associated return § & @ 8 8 & 9 @ 9 8 8 & & TS S RE8E858008S 8 EE ] TN¥EIao. . . P95 8 £ 150 1% cluster during the morning hours of November 15™; this is also supported by
: . R EEEEEREERE: EEENNE R REEE NN EDEE - = ST TTo=Y eSO o= R?= 0.38 it tat t
periods of the storm event for several time scales. = 5 3 8 8 8 8 8 88 8 & 8 S582523883838222288¢8 5 - g & 100 - | WILNESS statements.
9 9 9 9 9 9 39 9 9 3 39 3 9 Sdddddddd 9959955 = B I = 50 . . . . . . . . . : . .

« Initial sampling: Knowledge from past storm S S S EEEEE R o SYTIYTSo Ao Ama RS S % 0 3 6 9 12 15 18 21 24 5 3 on e s e am e (Qualitative and approximate information are undisputedly valuable sources
events and weather conditions prior to the Seli) CUIE, il Initial abstraction, hy (mm) of data; Model Il, which encompasses the largest amount of available
storm are used to chose an appropriate Average simulated rainfall at X-station (left) and average simulated vs. observed flows (right) with Scatter plots of estimated return periods (up) and  Total simulated rainfall at X-station vs antecedent information, leads to significantly narrower confidence intervals for both
distribution for sampling each of the two confidence intervals for 95%, 50% and 5% non-exceedance probability for Model | simulated rainfall intensities (down) vs. duration for moisture conditions coefficient (up) and initial rainfall and peak flow estimations.

arameters: Model Il abstraction (down) for Model | _ _ _ o
P ’  The mathematical structure of idf curves makes them substantially sensitive
« Constraints: The 30-min rainfall intensity for el el against frequency (return period) for small changes in rainfall intensity;
O e o e . ] . [ ] ] ] ] ]
Model Il is constrained at a maximum of 100 000 - R these significantly varying estimations of return periods across multiple time
ge] > 2 — . 5
mm/h; this forces the model to produce the 2 % 3004 ° oL scales make the extraction of safe conclusions about the extremeness of the
same precipitation volume over a longer time Model | Model I s 100 e fveragel EE | event highly challenging.
period Average e P50 ---P5 P95 Average P50 ---P5 P95 ——Observed °w - m -P95 - ‘E’ A
. = 2 06 150 -
90 - - 8> 10 ...® P50 Lig=
80 -~ " " 2 % 100 REFERENCES
. 140 - - -.- @
= 9 ; e g >0 ' ' ' ' Ntigkakis C., G. Markopoulos-Sarikas, P. Dimitriadis, T. lliopoulou, A. Efstratiadis, A. Koukouvinos, A. D.
% = - A Al 3 o 3 6 9 12 15 18 21 24 - 0.0 0-2 AMIC ff.0j4 A 06 08 Koussis, K. Mazi, D. Katsanos, and D. Koutsoyiannis, Hydrological investigation of the catastrophic flood
- ] pa / I -Station rainfall duration , c : - q q
3 | £ 100 2 = estation rainfall duration, o (1) coeTeen coef event in Mandra, Western Attica, European Geosciences Union General Assembly 2018, Geophysical
= E 80 A - Research Abstracts, Vol. 20, Vienna, EGU2018-17591-1, European Geosciences Union, 2018.
= 40 A = y \ Model I Model I . . ' . . o
Parameter Initial abstraction | AMC coefficient, % 4 g 60 - ) % 1000 - 350 Ntigkakis C., Reverse analysis and uncertainty assessment of major flood events under limited data
ratio, & AMC ; z . T \\ § E . availability: The case of Western Attica, November 2017, Diploma thesis, 111 pages, Department of Water
e o Y s v S o0 T 0l Resources and Environmental Engineering — National Technical University of Athens, Athens, October
. ~ :,-IA\ \\ -'é‘ B = E
Distribution Log-NormaI Normal 0 “r‘T‘T‘T‘T‘*f"‘I“I“‘F“F‘T‘T‘“I’T‘I‘T‘I‘FT‘:Itl“‘m TR TR T TR TR TR TR r'u"u‘r"l—l—l—llr‘l—l";/ L 0 — = '\\' s E e g £ 200 | 2L
& 8 83 3 3 3 3 3 3 38 38 & o SS33538838383835833835¢383 EE 10 TP £ § 10 Michailidi E., Flood risk assessment in gauged and ungauged basins in a multidimensional context, PhD
Mean 0.125 0.40 g O M BN 9 4 9 9 9 v 5 g 2252383838683 =2223582R c o 2 2 100 thesis, Universita Degli Studi di Brescia, March 2018.
% @ W ¥ R N N XN X X R R D SEEE D RS EE O EER £ —e-P5 = . . TR
St. Deviation 0.099 0.10 S 9 © 2 9 9 9 9 © °© 9o 9 o9 SSRISISISIS8ISI8RER = 1 ————————— T 50 . . . . . . . DEUCALION — Assessment of flood flows in Greece under conditions of hydroclimatic variability:
5 9 92 9 3 29 2 93 9 2 3 32 SSddddSdgdgddgdcdgogodgg < 0O 3 6 9 12 15 18 21 24 = 0 20 40 60 80 100 120 140 Development of physically-established conceptual-probabilistic framework and computational tools;
initial p f del , f N E E E E E E E E E E E E E e A s X-Station rainfall duration, d (h) Initial abstraction, h, (mm) http://deucalionproject.itia.ntua.gr/
nitial sampling of model parameters for the Monte
Carlo simulation . . . . . . . . . . ] CONTACT
Average simulated rainfall at X-station (left) and average simulated vs. observed flows (right) with Scatter plots of estimated return periods Total simulated rainfall at X-station vs antecedent
confidence intervals for 95%, 50% and 5% non-exceedance probability for Model Il (up) and simulated rainfall intensities (down) moisture conditions coefficient (up) and initial Charaflampos '_\'t'gk?'k's ‘
vs. duration for Model Il abstraction (down) for Model Il € mail-fenanntiZkakis(@amail-com

The presentation is available at: http://www.itia.ntua.gr/2028/ ‘@ @ |



https://www.egu.eu/
mailto:charntigkakis@gmail.com
http://www.itia.ntua.gr/2028/

