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Ziadne

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

ALMIKAEEL, Wael - CUBANOVA, Lea - SOLTESZ, Andrej. Hydrological drought
forecasting using machine learning — Gidra river case study. In Water. Vol. 14, iss. 3 (2022),
online, [17] s., art. no. 387. ISSN 2073-4441 (2021: 3.530 - IF, Q2 - JCR Best Q, 0.716 -
SJR, Q1 -SJR Best Q). V databaze: CC: 000760477400001 ; SCOPUS: 2-s2.0-
85123703263 ; DOI: 10.3390/w14030387.

SOLTESZ, A. — Zelefidkova, M. — CUBANOVA, L. — Sugarekova, M.: Environmental impact
assessment and hydraulic modelling of different flood protection measures. In Water. Vol.
13, iss. 6 (2021), online, [24] s., art. no. 786. ISSN 2073-4441 (2020: 3.103 - IF, Q2 - JCR
BestQ, 0.718 - SJR, Q1 - SJR Best Q). V databaze: CC: 000651955100001; SCOPUS: 2-
$2.0-85102754609; DOI: 10.3390/w13060786.

BAROKOVA, D.- SOLTESZ, A. - CERVENANSKA, M.: Assessing the impact of a railway
tunnel on groundwater flow regime in urban areas: a case study of Bratislava's TEN-T track
and proposed mitigation measures. In Water. Vol. 15, no. 13 (2023), online, [22] s., art. no.
2446. ISSN 2073-4441 (2022: 3.400 - IF, Q2 - JCR Best Q, 0.723 - SJR, Q1 - SJR Best Q).
V databaze: DOI: 10.3390/w15132446 ; CC: 001031029500001 ; SCOPUS: 2-s2.0-
85164801767.

Povazanova, B. - CISTY, M. - Bajtek, Z.: Using feature engineering and machine learning in
FAQO reference evapotranspiration estimation. In Journal of Hydrology and Hydromechanics
= Vodohospodarsky ¢asopis. Vol. 71, no. 4 (2023), s. 425-438. ISSN 0042-790X (2022:
1.900 - IF, Q4 - JCR Best Q, 0.510 - SJR, Q2 - SJR Best Q). V databaze: DOI:
10.2478/johh-2023-0032.
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CUBANOVA, L.-SOLTESZ, A. — MYDLA, J.: Analysis of droughts due to the operation of
water structures: Gidra river case study. Pollack Periodica, 2021, DOI:
10.1556/606.2021.00463.

CERVENANSKA, M. — BAROKOVA, D. :Hodnotenie povodriového rizika vznikajiceho v
dbsledku stupnutia hladiny podzemnej vody. 1. vyd. Bratislava : Spektrum STU, 2021. 106
s. Edicia vedeckych monografii. ISBN 978-80-227-5153-7.

JANIK, A. —SOLTESZ, A.: Analyza protipovodfiovej ochrany v povodi tokov Malych Karpét.
1. vyd. Bratislava : Spektrum STU, 2021. 124 s. Edicia vedeckych monografii. ISBN 978-80-
227-5155-1.

SOLTESZ, A. — CUBANOVA, L. —MYDLA, J. - CERVENANSKA, M. — BAROKOVA, D.:
Hydraulic review of the flood protection measures in Bardejov. In World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS 2021 [elektronicky
zdroj] : 30th August - 3th September 2021, Prague, Czech Republic. 1. vyd. Bristol : IOP
Publishing, 2021, online, [7] s., art. no. 032095. ISSN 1757-8981. V databaze: DOI:
10.1088/1757-899X/1203/3/032095.

SOLTESZ, A. - MYDLA, J. - ORFANUS, M.: Flood protection measures in lowland regions.
In WMHE 2022 [elektronicky zdroj] : 17th International Symposium on Water Management
and Hydraulic Engineering. 14-18 September 2022, Sopot, Poland. 1. vyd. Gdansk : Gdansk
University of Technology Publishers, 2022, USB kIU¢, s. 103-108. ISSN 2410-5910. ISBN
978-83-7348-874-8.

SOLTESZ, A. - ORFANUS, M. - MYDLA, J. - Mydla, D.: Flood Uzh - navrh retenénych
priestorov v povodi horného Uhu. In XXXVII. Pfehradni dny 2022 [elektronicky zdroj] :
sbornik prispévkl. Nesuchyng, CR, 13. - 15. 6. 2022. 1. vyd. Praha : Ceské vysoké ugeni
technické v Praze, 2022, USB klu¢, s. 174-180. ISBN 978-80-01-07001-7.

SOLTESZ A. et al. (2020): Simulation of the flood formation, time and spatial distribution
using advanced hydrodynamic modelling, Scientific Report from Pilot Action, Department of
Hydraulic Eng., FCE STU in Bratislava, Interreg Central Europe Program, Project
FRAMWAT, Task D.T2.4.1 Application of Dynamic Water Quantity and/or Quality Models
(Pilot action), 80 p.

SOLTESZ, A. akol. (2022): FLOOD UZH — Studia navrhu retenénych priestorov v povodi
horného Uhu. Projekt Interreg HUSKROUA/1702/8.1/0005, STU Bratislava, 65 s.
SOLTESZ, A akol. (2021): DEEP WATER-CE Project. Interreg Central Europe No.
CE1464. Framework for Managed Aquifer Recharge, STU Bratislava,

Uplatnenie vysledkov projektu

Vysledky projektu je mozné uplatnit’ pri optimalizacii protipovodriovej ochrany sidelnych
oblasti Slovenska. Pri rieSeni boli pouzité najmodernejSie numerické metddy analyzy a
prognézy hladinového a prietokového rezimu vybranych tokov v geologicky odliSnych
podhorskych oblastiach, ktoré umozfiuju optimalizaciu navrhu protipovodriovych opatreni z
hladiska hydrologického (transformacia povodriovych vin), hydraulického (stanovenie
parametrov vypustnych a bezpecnostnych objektov retenénych priestorov), ako aj
ekonomického (stanovenie efektivnosti PPO pomocou metédy CBA).

Okrem numerickych metdd boli pri rieSeni pouzité aj najmodernejSie metddy umelej
inteligencie, ktoré umozruju predpovedat extrémnost  hydrologickych javov (obdobia sucha
a obdobia extrémnych povodriovych prietokov). Boli aplikované ako pre predpoved suchych
rokov v povodi Gidry, tak aj na predpoved sucha a povodni v povodi hornej Tople).
Technoldgia a metodicky postup rieSenia projektu bola prevzata a overena pri rieSeni
projektu INTERREG ,FLOOD UZH — navrh retenénych priestorov v povodi horného Uhu®,
ktora predstavuje dolezitu aktivitu projektu FloodUZH “Joint activities for the prevention of
natural disasters in the transboundary Uzh river basin“ s kddom

HUSKROUA/1702/8.1/0005. Prevzatie vysledkov bolo potvrdené spravcom tokov Slovenska
- SVP, §.p.

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

1. Analyza su€asného stavu prietokového a hladinového rezimu tokov vo zvolenych
povodiach podhorskych oblasti a s tym spojena rekognoskacia zaujmovych uzemi.

2. Digitalizacia dostupnych podkladov na Geoportale ZBGIS vytvoreného GKU doplnena
geodetickymi meraniamiin situ vytipovanych lokalit na zaklade predchadzajicej
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rekognoskacie.

3. Vytvorenie numerického modelu prudenia povrchovej vody v 2-D vo vypo&tovom
prostredi HEC-RAS a jeho nasledna kalibracia na dostupné udaje o skuto¢nych
povodriovych situaciach v danych povodiach (pre Gidru v Malych Karpatoch to bola
katastroficka povoden v juni 2011, pre Toplu to bola povoden z juna 2010).

4. Na zaklade rekognoskacie zaujmovych uzemi a vytipovania lokalit na navrh retenénych
priestorov bol vypracovany variantny navrh protipovodfiovych opatreni, ktory bol podrobeny
hydrologicko - hydraulickej analyze za u¢elom stanovenia hydrologickych parametrov
(transformacia povodnovej viny), hydraulickych parametrov (parametre vypustnych a
bezpecnostnych objektov) a morfologickych parametrov (transport sedimentov a erézne
procesy).

5. Prognéza hladinového a prietokového rezimu po zavedeni protipovodnovych opatreni vo
zvolenych povodiach.

6. Optimalizacia navrhu protipovodriovej ochrany z hladiska hydrologického,hydraulického,
krajinotvorného a najma ekonomického v danom povodi.

7. Preverenie navrhovanych protipovodriovych opatreni z ekonomického pohlfadu cez
metddu cost benefit analysis.

8. Vytvorenie predpovednych hydrologickych modelov metodou umelej inteligencie overené
na dlhoro&nych asovych radoch tdajov o zrézkach, teplote a prietokov SHMU.

9. Publikacné a iné vystupy projektu su dostupné v zozname vystupov a prinosov projektu.

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

1. Analysis of the present state of the discharge and water level regime of flows in chosen
river basins of sub-mountain regions and with this connected recognition of solved areas.

2. Digitalisation of available data from ZBGIS Geoportal created by GCl supplemented by
geodetic measurements in situ of given localities on base of previous recognition.

3. Creation of numerical model of surface water flow in 2-D in HEC-RAS Computing
environment and its subsequent calibration for available data about real flood situations in
given river basins (for Gidra River in Little Carpathians it was the catastrophic flash flood in
June 2011, for the Topla River it was the flood in June 2010)

4. On base of recognition of territories of interest and determination of localities for retention
volumes proposal there was elaborated a variant proposal of flood protection measures,
which has been subjected to hydrologic - hydraulic analysis for the purpose of determining
hydrological parameters (transformation of flood wave), hydraulic parameters (dimensions of
outflow and spillway structures) and morphological parameters (trasnport of sediments and
erosion processes).

5. Prognosis of water level and discharge regime after introducing flood protection measures
in chosen river basins.

6. Optimisation of the porposal of flood pérotection measures from hydrologic, hydraulic,
landscaping and economic points of view.

7. Optimisation of proposal of flood protection measures from economic point of view using
Cost Benefit Analysis (CBA) method.

8. Creation of hydrologic forecasting models using artifical inteligence verified on long-term
data series about precipitation, temperature and discharges given by SHMI.

9. Publication and other outputs of the project are available in the list of outputs and benefits
of the project.
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