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MOTIVATION METHODOLOGY

Up till now most of the methods dealing with flood frequency analysis and the The presented method belongs to the group of FFA techniques utilizing continuous simulation of catchment runoff. It utilizes a stochastic weather generator WGbRV (Vyleta, 2013) to generate 10,000 years of daily precipitation amounts and air
estimation of design floods were based on statistical analysis of observed time temperatures and a rainfall-runoff model KZOM (Valent, 2014) used for their transformation into a time series of equally long synthetic flows.

series of flows. This traditional concept proved to be reliable when estimating
design floods with return periods of less than 100 years and in places with long
historical records. The trend of increasing safety of new and existing structures
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ordered flows (Paquet et al., 2013)
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outlet at Liptovsky Mikulas. The catchment is situated in the northern part of &

Slovakia between the two highest Slovak mountain ranges, i.e., the High Tatras in
the north and the Low Tatras in the south (Fig. 2). It has an area of 1100.6 km?

with a mean altitude of 1090.3 m.a.s.l. and the highest point at 2494 m.a.s.l. The RESU I-TS
water regime has a strong seasonal effect, with the highest flows in May (Fig. 1)

CONCLUSIONS

and the lowest in the winter months. Most of the floods occur in May and are Weather senerator 2 R modellin * The stochastic weather generator proved to be robust enough to satisfactorily
induced by the rapid melting of snow cover combined with steady rain. 5 & simulate observed precipitation and air temperature time series.
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. precipitation in the historical record  weak simulation of extreme flows — semi-distributed approach would be ol

* Daily air temperatures from 6 stations (1981 * In the R-R modelling a separate simulation of low and high flows was

more appropriate (not possible as a single-site WG was used)

Mean monthly flow [m?¥/s]

* - 15 =) 80 - . . [ . [ . [ .
to 2010); catchment average calculated for * : o E ] — introduced. This led to a significant improvement of the simulation of extreme
H o i P - generated + i - generate . . . . .
mean altitude. 0] 5 3 0 flows while preserving a good simulation of low and medium flows.
* Daily catchment runoff (1981 to 2010); E - S | o = : : :
Y ( ) AR AR A S S 4o o | Qobsene « However, the model did not performed very well when simulating the most
annual average of 553 mm. FELSE LTS P TS 5 ] 5 40 1Y | a-smueted ’
S 5 5 ] W || === Absolute error extreme floods.
¢ Hourly catchment runoff (1988 to 2002) Fig. 1: Mean monthly flows. & S 20 N A ' Y T . o

= ] c ] @ 30 SRR B B o  The great steepness of the hypsometric curve called for a semi-distributed

_ 2 e ig. 10: . . . . .. .
— _ __ 0 = 0 S 20 o S SO Comparison of interannual flow modelling approach, in which the model inputs would be divided into several

.:.}' i {7 il i 0 o Da}g . 15 20 1 2 3 4 5 6 ITDa;;s [_s]a 10 11 12 13 14 15 : : : : : : : A, ‘ ‘ ;eriil:?aetse;alculated for observed and elevation zones.
: - 7 f Al 7 ‘ I | | [ | | I \M :
f - A g s et Fig. Fig. 7: 10 SRR Y
' .7 : - ria i A S N, : Comparison of the mean number of wet periods Comparison of mean m-day precipitations of [ I
2 % & o o - N Gl BV aa of particular length in a year in observed and particular duration in observed and synthetic 0
¢ ; ‘ » kP ‘ A 3 I ¢TI : Y synthetic time series. time series. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AC K N OW LE DG E M E NTS
i) APE) B , . e Month [-]
: : . | 1 0.3 5 _
- . o o g 1 This work has been funded by the Slovak Research and Development Agency and
: - 208 ] + 0. —: AMP - observed
f", Legend s 5 oA the VEGA grant agency under the contract numbers APVV-15-0497 and VEGA
— CEn\, Sy v ®  Catchment outet g 06 - SO r- A I - R 1/0891/17. The authors are grateful for their financial support.
il T (1, ~\_~— River network o - E - IS i
NS % 0.4 — g = o e
,zk g . : Vah at Liptovsky Mikulas E . © 01 3 3 0.6 Fig. 11:
= x T . / 0 Forested areas E 02 —: ——  AMP - observed iz 0.05 _f 2 ) Cf)m.parijc,on of empirical cumulative References:
- LG 1 g t'f""ft Arable land © . ——  AMP - generated . E N R ey / distribution function calculated for observed, Paquet, E., Garavaglia, F., Garcon, R., Gailhard, J. (2013): ,The SCHADEX method: A semi-continuous rainfall-
74 0P8 | P p 58V 111 t,@" A 80 .;.é,? R roarizec 0 1oj 2|O ' 3|0 ' 4|0 ' 5|O ' 6|0 ' 7|O ' 8|0 : glo I1c|)ol11o RSN ' 7'0 ' slo ' 9'0 '1(')0'110 E 0" T e AMQ - observed ‘:'::):Irf]tuer: ?Ir;?’vfenerate‘j (synthetic) annual runoff simulation for extreme flood estimation®, Journal of Hydrology, 495, p. 23-37.
RISV ks ™y il < - . rbanized areas - 6C e S02— -~~~ — Ca : ) ) ) ) ) .
& g ‘jfd /A (=887 IaIY ~ 7.;3 ﬂ SRt - Precipitation [mm] Precipitation [mm] o 1 _ 232::1‘2:; Svanidze, G.G. (1980): Mathematical Modeling of Hydrologic Series, Water Resources Publications, USA.
Qﬂw- ./ 4:*’3.* e ‘ i 3 (E e 3 o 5 10 20 Fig. 8: Fig. 9: 0 — LA B s H o e e ey e B Valent, P. (2014): Rainfall-runoff modelling for flood frequency analysis (dissertation thesis), Slovak
Fig. 2: Position of the watershed of the River Véh in Slovakia Comparison of empirical cumulative distribution Comparison of histogram of annual maximum 0 100 200 300 400 University of Technology in Bratislava (in Slovak).
o ' function of annual maximum precipitations. precipitations. Q [m?¥/s]

Vyleta, R. (2013): Modelling areal precipitation amounts for flood frequency analysis (dissertation thesis),
Slovak University of Technology in Bratislava (in Slovak).

e & & 0 STU SLOVAK UNIVERSITY OF
o e 0 0 TECHNOLOGY IN BRATISLAVA

o e o @ SUF FACULTY OF CIVIL ENGINEERING




