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Nazov pracoviska, na ktorom bol projekt rieSeny

1. Katedra vodného hospodarstva krajiny, SvF, STU, Radlinkého 11, 81368 Bratislava
2. Ustav hydrolégie SAV, Ragianska 75, 832 02 Bratislava
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Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
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3.

Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. Komornikova, Magdaléna - Szolgay, Jan - Svetlikova, Daniela - Szdékeova, Danusa -
Jur€ak, Stanislav: A hybrid modelling framework for forecasting monthly reservior inflows.
Journal of Hydrology and Hydromechanics. ISSN 0042-790X, Vol. 56, No. 3, 2008, s. 145-
162

2. Szolgay, J., Danacova, M., Jur€ak, S., Spal, P.: Multilinear flood routing using empirical
wave-speed discharge relationships: case study on the Morava River. In: Journal of
Hydrology and Hydromechanics. ISSN 0042-790X., 2008, 56, 4, s. 213-227

3. Cisty, M.: Hybrid genetic algorithm and linear programming method for least-cost design of
water distribution systems. In: Water Resources Management, ISSN 0920-4741, online, 2009,
25s., DOI:10.1007/s11269-009-9434-1.



4. Bacigal, T., Pekarova, M., Mesiar, R.: On some new constructions of Archimedean copulas
and applications to fitting problems. In: Neural network world, Vol. 20, No. 1, 2010, s. 81-90,
ISSN 1210-0552,

5. Svetlikova, D., Kohnova, S., Szolgay, J., Komornikova, M., Hlav€ova, K.: Vyuzitie
hybridnych metdd v hydrologickych predpovediach. 1.vyd. Ostrava: KEY Publishing., 2010,
106 s. ISBN 978-80-7418-084-2,

Uplatnenie vysledkov projektu

V projekte boli vytvorené nové verzie odtokovych modelov KVHK, Hron, KLN a vyvinuté nové
metddy na regionalny transfer hydrologickej informacie do povodi a rie€nych Usekov bez
dostatku Uudajov. Modely realizované v prostredi Matlab, budu pouzivané vo vyucbe a
expertiznej ¢innosti. Vznikol tiez rad novych nestacionarnych modelov ¢asovych radov a
datovo zalozenych modelov z oblasti hydroinformatiky (predpovede hydrologickych radov)
vratane ich softvérovej realizacie v prostrediach Matematica a Matlab. V aplikacnej ¢asti boli
navrhované metddy a modely integrované a odskusané na realnych hydrologickych udajoch a
boli pripravené pre praktické pouZivanie v hydroprognéznej praxi.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V projekte sme sa zamerali na vypracovanie systému modelov pre hydrologické predpovede
pomocou hybridného (kombinovaného deterministicko—stochastického, resp. deterministicko-
datovo orientovaného) modelového pristupu, ktory je zalozeny na dekompozicii
predpovedanych procesov a kombinovanom vyuziti fyzikalne orientovanych modelov a
modelov ¢asovych radov a metdd hydroinformatiky podla stupfia vyhodnosti ich pouZitia pre
dany komponent predpovedného modelu. Takyto pristup bol vyuZzity s réznym ¢asovym
krokom v réznych kombinaciach pre modelovanie vstupov do zrazkovo-odtokovych
hydrologickych predpovednych modelov a predpovedi chyb hydrologickych modelov pre
scenare pokryvajuce typické aplikacie hydrologickych predpovedi vo vodnom hospodarstve.
Najprv sme sa zamerali na vyvoj deterministickych hydrologickych modelov pre modelovanie
a predpovedanie zrazkovo-odtokovych procesov a transformacie odtoku s réznymi ¢asovymi
krokmi. Nasledne sme sa zaoberali vyvojom transferovych metdd na prenos parametrov
hydrometeorologickych procesov a zrazkovo-odtokovych modelov do povodi bez priamych
pozorovani. Studovali sme tvorbu chyb v deterministickych modeloch. Zaoberali sme sa
datovo zaloZenymi modelmi z oblasti hydroinformatiky, nestacionarnymi modelmi ¢asovych
radov pre simulaciu a predpovede hydrometeorologickych ¢asovych radov. Nasledny navrh
hybridného pristupu k predpovediam kombinaciou hydrologickych deterministickych
zrazkovo-odtokovych modelov a modelov transformacie odtoku v rie€nej sieti s nelinearnymi
modelmi ¢asovych radov, resp. datovo orientovanymi metédami hydroinformatiky umoznil
vyuzit’ vSetku dostupnu informaciu na spresnenie predpovedi. Vysledky umoznia viac
fyzikalne podloZeny (nie mechanisticky) navrh hybridnych modelovacich a predpovednych
systémov, a to aj pre povodia s nedostatoénymi udajmi.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Research efforts were be directed toward proposing a hybrid modelling framework for flow
modelling and forecasting with different time steps for typical application scenarios in water
resources management. This framework is based on the combination of deterministic and
stochastic models or deterministic and data driven models with the aim to make the best use
of available domain and process physics knowledge in hydrological rainfall-runoff models and
information gained from the study of the uncertainties associated with the propagation of
model input errors and forecasting errors by data dictated tools and nonlinear and
nonstationary time series models. For the deterministic part of the hybrid modeling system the
parameterizations of the rainfall-runoff and flow routing models developed in previous projects
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of the research team were improved and studied with respect to their influence on the
modeling errors and error propagation. Parameterizations for ungauged sites were also
sought. For the deterministic-stochastic model combinations, nonlinear time series models
were studied with special emphasis on regime switching models and models with long
memory. The main goal of this research was, besides finding adequate models, to propose
methods for which would enable a reliable improvement of the modeled and forecasted
guantities. A special challenge for research was to propose a hydrologically based selection
of the type of time series models and their structures. For the deterministic-data driven model
combinations, the research with the purely data driven models focused on the question, how
to connect the choice of the model classes for modeling and the forecasting to the respective
hydrological situation and processes in the catchment, and how to increase their capabilities
of giving information on the uncertainties associated with the forecasts.The joint use of
deterministic rainfall-runoff and flow routing models with nonlinear time series models and/or
data driven models from the field of hydroinfomatics utilizes available information for making
simulations and forecasts more accurate.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Prof. Ing. Jan Szolgay, PhD. Prof. Ing. Alojz Kopacik, PhD.

V Bratislave 27.7.2011 V Bratislave 27.7.2011

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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