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ary of the
Period: January 1, 2012 - December 31, 2015

IH SAS:

* scientific research institution
* research and teaching in the field of environmental science

and water management
« improvement and dissemination of knowledge on the circulation and quality of

water in the nature
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Period: January 1, 2012 - December 31, 2015
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* new executive body of [H SAS in June 2012, and now in September 2016

the end of 2013 - structure changed (4 departments => 2 departments)
syounger generation as research leaders (overtook the leading positions in the projects)
*g staff members acquired higher qualification degree during assessment period

* PhD study was successfully re-accredited in September 2015

* Journal of Hydrology and Hydromechanics
IF 0.653 1.231 1.486 1.469
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number
number
number

34 70 - 70 -
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100% -
M monograph + chapter - 90% - M monograph + chapter -
abroad abroad
2015 80% -
i B CCC+ WOS +SCOPUS + . B CCC+ WOS +SCOPUS +
other journal 70% other journal
. M international 60% Minternational
conferences 50% - conferences
i B monograph - Slovakia 40% - M monograph - Slovakia
. 30% -
M domestic journals M domestic journals
20% -
. 10% - -
M domestic conferences M domestic conferences
. i i 0% - . T T

2012 2013 2014 2015 2012 2013 2014 2015

We have strived to publish the results of our research in high quality CCC journals.
However, publication in national journals is also necessary to transmit the new knowledge to domestic
hydrological non-scientific community + documentation of impact of funding from ERDF
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S - international

FP7 = I(ORANET 10/2012-9/2013 _
A GOLDFISH 11/2013-4/2015 V<> »

Goldfish FP7

International Atomic Energy Agency (IAEA)

- 2 projects
EUREKA - 1+1 projects
IHP UNESCO - 2 project

ERB-UNESCO

Global Water Partnership

EUROFRIEND - UNESCO

Danube Countries Cooperation - UNESCO

Collaborations with universities and research institutions in
USA, Russia, Hungary, Austria, Poland, Luxemburg,
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VEGA - 9 projects

S - national

SRDA - 3 projects....coordinator
(APVV) 4 projects....investigator
2 projects....bilateral

1 projects.....support FP7

EU Structural Funds (coordinator)

CE for the Integrated River Basin Management in the Changing Environmental
Conditions (1590 612 Eur)
Completion of infrastructure of hydrological research stations (2 924 647 Eur)

Collaborations:
Universities

and

Other Research Institutions
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ectures, po IVities

Conferences - members of committees

Invited lecture — 23/12
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experimental snow measurements for students from STU Bratislava
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ctivity

Department of Surface Water Hydrology

Department of Sub-Surface Water Hydrology
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epartment of Surface water hydrology

- since 2014, former dept. of Mountain hydrology and dept.
of Surface streams and stream water — groundwater interactions
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epartment of Surface water hydrology

- 13-14 employees with university degree in the evaluation period

- located in Bratislava and in Liptovsky Mikulas
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Department of Surface water hydrology

- 8 international projects (FP7, IHP UNESCO, IAEA)
- 9 national projects (VEGA, APVV)

- 2 monographs, 1 chapter in a monograph

Journal publications
- impacted journals (CC, WOS, SCOPUS) 25

- non-impacted journals (WOS, SCOPUS) 6
- other peer-reviewed (domestic) journals 100

Informal collaboration with some leading international teams,
e.g. from Technical University in Vienna or Luxembourg Institute

of Science and Technology
1]
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epartment of Surface water hydrology

Our research is focused on :

- better understanding of hydrological balance in catchments
(precipitation, runoff, evapotranspiration)

- hydrological processes (runoff formation, snow accumulation
and melt, forest transpiration)

- eco-hydrological problems (water quality of the streams,
variability of streamflows, stream water- groundwater
interactions) ‘




Selected results

Journal of Hydrology 519 (2014) 17691778

1. Mydrel Hydromech. 6
DOL: 16.2478 jokh-2014-0030

Contents lists svsilable st Science Direct

Journal of Hydrology

Influence of surface water level fluctuation and riverbed sediment deposits on
groundwater regine

ST journal homepage: www.elsevier.com/locate/jhydrol

Mirta Koczka Bara, Yvetta Veliskova', Rendta Dulovitova, Radoslav Schiiger]

Estimation of regional snowline elevation (RSLE) from MODIS images @c,mm,k
for seasonally snow covered mountain basins
Pavel Krajci“*, Ladislav Holko®, Rui AP. Perdigdo ", Juraj Parajka"*

* bstatute of Hydrology, Slovak Academy of Sdences, Bratislava, Sovakia'
®inssitute of Hydreulic Engi and Water Viennz y of Technology, Vimna, Austrr’
“Centre for Water Resowrce Systems, Vienna University of Technology, Vimna, Austria’
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HYDROLOGICAL PROCESSES

Hydeod, Prooess, (X118)

Publisbed onling (n Wiley Online Libnary
(wileyonlmelibeary.com) DOL 10.1000M0ywp 10273

A new method of snowmelt sampling for water stable isotopes

Y 3 Y 4
D. Penna,'**" M. Ahmad,” S. J. Birks.* L. Bouchaou,” M. Brentic."’ S, Butt," L. Holko,”
. 10 2 2 X
G. Jeclani,'” D. E, Martinez,'' G. Melikadze,' J. B. Shanley,"* S. A. Sokratoy, '
. v
T. Stadnyk,"> A. Sugimoto'® and P. Vreéa" .
' Departwweny of Lanad, Environmest, Agricwiture wad Fovestrs, Umiverxity of Padow, Legnar, Bafy m OdC| ovanie
" Farulty of Science dnd Technodogy, Free University of Bozew Bolsamy, Bozew - Bolzano, faly
¥ trosape Hydrodogy Secsivn, Intornational Asmic Encrgy Agomncy, Vieroe Aistria
* Alberta inmovates, Techmology Fanwres, Calgory, Alberra, Canada
* Facuity of Sciences, Laborgtrey of Applied Geology and Geo-Enviroumensal University Bn Zolr, Agudlir, Morocen
" Deparoment of Geology. Faculry of Natweal Scimces and Engineering, University of Liublara, Ljnblara, Sovenia
T Geologicat! Surwy of Slovenia, fiubiiime, Shronio
* Pubtsnan st of Nuclewr Science and Techmology, fompe Appiicarion Dhvinkw, Idamabad, Paliaun
¥ Inatisete of Hydrobigy, Sovat Acodemy of Sclenves, Lipanaly MRudst, Skoaabio
- Department of Earth Scionces, University of Kaskur, Srmagar, badia
W CONKCET, INC ~ bt de Cevdogia de Contar ¥ Cuarermirio, Natiomad University of Mar del Phasa, Mar del Plass Argesting
2 Imstiewte of Geoplisics, Thilisi State University, Thilist, Georgia
Y US Gealogkoal Survey, Mongpelier, VT, USA
Y Faculy of Geography, Narweal Rick Asvessmens Laborarory and Laborawry of Smow Awlanches and Oobris Flows, Moscow Ssare Untverairy
Motoow, Riecdon Federation
X Department of Cooll Enginvering University of Mankoba, Winnipeg, Canod
'* Facudry of Exvdronmental Earth Science, Hobbaldo Usiversity, Sappor, Japan
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he role of snow in hydrological cycle

How much water is stored in the snow?
How fast does the snow cover melt?

What is the contribution of snowmelt water to rivers and
ground-waters (quantity, pathways, timing)?
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during the first events
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to collect snowmelt water samples
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reamflow variability

Are the floods (droughts) at present more frequent than before?
Do we observe trends or rather cycles in the long-term discharge
(precipitation) data series?
Are they linked to other
phenomena?

Danube river

00 | Danube, discharge
(m’s]

Slovak rivers
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reamflow variability
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Detection of river water contamination:

Developed method
successfully tested
| in Slovakia, Poland
and Colombia
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River s=clion : Experiment Velky Kyr  Polluion data BEST FIT
: Length = 1200m "@ aumqi=

END
3-0%
Computatic

STOP calc |

Siver data, 2 — pollution data, 3 - computation parameters, 4 — best actual fit, 5 —
mputation progress, 6 — progress bar, 7 —chart area)
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Influence of river water level and channel sediments on ground-
water regime
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Department of Subsurface Water Hydrology

.
s
| "

Established in 2014, former Dept. of soil hydrology and Dept.
of Lowland hydrology
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Department of Subsurface Water Hydrology

-

- 14-15 employees with university degree during the evaluation
period
located in Bratislava and in Michalovce
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- 8 international projects (EUREKA, GWP, MAD, APVV)
- 13 national projects (VEGA, APVV)

Journal publications

- impacted journals (CC, WOS, SCOPUS) 20
- non-impacted journals (WOS, SCOPUS) u
- otherjournals 27+53

Monographs (or chapter in M.): 5

Informal but regular collaboration with some leading international teams, e.g.
from USDA Salinity laboratory in Riverside (California), University of Valencia,
in BOKU University in Vienna, University of Aberdeen,
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Departm

bsurface Water H

Understanding of hydrological processes below the
ground surface (infiltration, runoff-initiation
processes, percolation, GW recharge) and within the
Soil-Plant-Atmosphere System (evapotranspiration)

Regime of subsurface-water resources (in context of
climate change, land use changes and other global
phenomena), agro-hydrology

eco- and bio-hydrological problems (GW quality,
mutual relationships between SSW and biota, soil
degradation)

E-P



bsurface Water H

Degradation

Departm

= Retention

Extremes

(denudation, compaction, erosion,
(saturation, GW deplation)

e




J. Hydrol. Hydromech., 60, 2012, 4, 309318

SOERI—————— DOI: 10,2478/v10098-012-0027-y
Confeets S avaiabie 30 Scercelime
Soil & Tillage Research
jousnal e it . - PLANTS AND BIOLOGICAL SOIL CRUST INFLUENCE THE HYDROPHYSICAL

PARAMETERS AND WATER FLOW IN AN AEOLIAN SANDY SOIL

- ) LUBOMIR LICHNER*", LADISLAV HOLKO", NATALIA ZHUKOVA?, KARSTEN SCHACHT”,
How severe and subcritical water repellency determines the seasonal @_,, ia KALMAN RAJKAI”. NANDOR FODOR", RENATA SANDOR"

infiltration in natural and cultivated sandy soils
Mnstitute of Hydrology, Slovak Academy of Sciences, Ratianska 75, 831 02 Bratislava, Slovakia.

Toms3S OrSmus =, Pavel Diapz°, Nandor Fodor”, Kiiman Rajikai®, i'M. Nodia Institute of Geophysics, | Alexidze str., 0193 Thilisi, Georgia.

Renata Sandor . Katarina Novakova * J:Depanmenl of Geography, Rubr-University Bochum, Universitatsstrasse 150, 44801 Bochum, Germany:

. a . Centre for Agricultural Research, Hungarian Academy of Sciences, Institute for Soil Science and Agricultural Chemistry,
e s s Herman Ott6 u. 15, H-1022 Budapest, Hungary.

s yove o Sad S Apwrai Chemecry of e S Amiemy of S Smwmn & U M2 Mgt Sngpry *ICorresponding author, Mailto: lichner@uh.savba.sk, phone: +421 2 49268227, fax: + 421 2 44259404

“Sed Sovmes gt Covervpmun esvew RcSineds 7 B0 M Sopsins, Seals

560 DOI: 10.1002/pIn.201300524 J. Plant Nutr. Soil Sci. 2014, 177, 560-565

A relatively simple scaling method for describing the unsaturated
hydraulic functions of stony soils

Hana Hlavacikoval* and Viliam Novak!

1 Institute of Hydrology, Slovak Academy of Sciences, Ratianska 75, 83102 Bratislava, Slovakia

Abstract

Few if any methods exist to estimate the effects of stone content (stoniness) on the unsaturated R ]
soil hydraulic properties. A relatively simple scaling method is presented to estimate the hydrau- muRY, 7
lic conductivity of unsaturated stony soils having different stone contents. A key assumption of N

the method is that van Genuchten’s water retention parameters « and n of the fine soil fraction

are the same as those of the stony soil. The method further assumes a linearly decreasing rela-

tionship between the saturated hydraulic conductivity and the stone content, based on previous

numerical simulations. Using the proposed method, it is possible to calculate the hydraulic con-

ductivity of unsaturated stony soils, knowing the saturated hydraulic conductivity of the fine soil

fraction, the retention curve of the fine soil fraction, and the particular stoniness of the soil.

Key words: soil hydrology / stoniness / soil characteristics / fine soll fraction / rock fragments

n Accepted March 03, 2014 o
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Effects of vegetation at different succession stages on soil properties
and water flow in sandy soil

Peter Strpa™, Lubomir Licexer’. Viliam Nacy'. Jozef KotLiz”, Masimo Tovino®
& Agota Hoast*

* fnstitnde of Bpdrolegy Slecek Acsdemy of Scarnces. RoSonds 75, SKS187 Setideve. Sonche:

ma eraOud amis &

*Institnte of Lanfscepe Foology Slovsk Acoderwmy of Scrmces Nefimiiors 3. SE 31298 BrafSdoce. Seesibe: e-mad
phollorGsamie &

* Temorati dogh Stad & Polermo. Digartemente & Sorsce Agrerie « Forestol, Vagle delle Scxmce. 130175 Polerme, Raiy
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Emgory c-max borvi aptsSoge miz b

Eur J Forest Res (2012) 131:1727-1735
DOIL 10.1007/s10342-011-0589-y

P
The influence of stoniness and canopy properties on soil water
content distribution: simulation of water movement in forest stony

Evapotranspiratio
sol " in the Soil-Plant-
Vil Nek Karl K Atmosphere System

Received: 13 May 2011/Revised: 5 October 2011/ Accepted: 22 November 2011/ Published online: 20 December 2011
© Springer-Verlag 2011
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How water repellency determines the seasonal

infiltration in natural and cultivated sandy soils

Wetting pattern after the first 10 ml Wetting pattern after the second  Wetting pattern after the third 10
infitrated 10 mi infiltrated ml infitrated

k(-20mm) [m.s-1]
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Fig. 9.

The variability of &_zg mm data distributed into six groups according ta location and prevailing weather

conditions (wet or dry) preceding the infiltration measurements,

cumulative infiltration [cm]

0 1-minute infiltration (dry
season)

@ 10-minute infiltration (dry
season)

@ 1-minute infiltration (wet
season)

m 10-minute infiltration (wet
season)

meadow fallow etalon
soil identification



with biological soil crust
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uation of water infiltration into soils covered

Primary succession in Sekule, Slovakia
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Developmental stages of succession
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Impact
P practice in Slovakia
Impact of Gab¢ikovo Hydropower Plant on GWL ~

meas Jred at Jzlove ka reek basin
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study programme
Water Management Engineering, study field 5.1.6

In 2015 we were reaccredited up to August, 31, 2020.

PROBLEM: Decrease in the number of educated specialists — hydrologists, water managers, meteorologists

Currently, there is no PhD study program in hydrology accredited at any university in Slovakia

Joint Research Laboratory/Facilities with universities...3x
Centre of Excellence of Integrated Flood Protection Systems
Centre of Excellence for Protection and Use of Landscape and for Biodiversity

Centre of Excellence for the Integrated River Basin Management in the Changing Environmental Conditions
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capltal fac111ty

Humans significantly affect the water cycle

Greater demand on water resources

EU legislation
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Future, research strategy = A

B

International

[H SAS - participate in European Network of Experimental and
Representative Basins (20 countries)
— in the framework of the International Hydrological Programme
of UNESCO project EUROFRIEND (39 countries)
- continue the project Flood Regimes of Rivers in the Danube Basin

(14 countries)

: HORIZON 2020, COST.....
national

IH SAS - the leader in experimental hydrology and tracer hydrology
— principal research organization for solution of pollutant dispersion
in SW from the hydrodynamic point of view
— the process of water, energy and dissolved substances transport in
the soil, as part of (GW-S-P-A) system
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Improved quality of instrumentation

modern methods application, faster and more effective processing of the collected data

basis for excellent research in the next period

CCC, WOS, SCOPUS domestic scientific journals
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reflect the worldwide trends in hydrology and effectively contribute to
the international hydrological research with new knowledge

from our country
And

for our country

[ be active in international collaborations ]

[ be active in national collaborations ]

cooperation with private sector

impact on decision makers
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