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2. Groundwater and dependent ecosystems

Changes in surface and groundwater extremes occurrence and their severity are observed more
frequently in Europe in the end of the 20th Century and in the beginning of 21st Century (Hisdal
etal, 2001; Briffa et al., 2009) in connection to climate changes (Bloschl et al.,, 2007). Methodo-
logy of streamflow and groundwater drought evaluation was published by Tallaksen and van
Lanen Eds. (2004). A lot of local studies for various countries were published recently. Studies
of streamflow drought in Slovakia were published by Majercakova et al. (1997), Demeterova
and Skoda (2009), Fendekova et al. (2009), and by others.

Groundwater runoff spatial and temporal changes were studied in the Nitra River Basin (Slo-
vakia) complemented by study of changes in selected physical and chemical parameters of
surface and groundwater. Drought propagation through the hydrological cycle was studied star-
ting with meteorological drought occurrence in four main sub-basins of the Nitra River Basin —
in the Upper Nitra, Bebrava, Zitava and lower Nitra.

Parameters of surface and groundwater drought were derived using the threshold level method
for streamflow and baseflow values, as well as for groundwater levels. Baseflow values in a
daily step were calculated using the local minimum method for different length of N-day period
(5-30 days) using the BFI+2 program (Gregor, 2008). Groundwater runoff estimated by method
of Kille was used as a reference value.

Occurrence of groundwater drought periods was analyzed stressing the differences in surface and
groundwater drought duration, as well as the time shift between the starting and ending dates.
Spatial propagation of groundwater drought downstream the Nitra River basin, as well as tempo-
ral development of groundwater drought frequency was studied; being complemented by study of
seasonal changes in basic physical and chemical parameters of the surface and groundwater.

Important differences between the groundwater drought occurrence in four studied sub-basins
was proved, the increased occurrence of drought periods was documented since nineties of the
20t Century and in the period 2002-2008, being more severe in the lower part of the Nitra
River Basin and in the Zitava River sub-basin.

ACKNOWLEDGMENTS

The authors would like to thank to financial support of EC FP6 Watch project (contract No.
036946), as well as the VEGA grant No. 1/0783/08. They also would like to thank to Slovak
Hydrometeorological Institute for provided climatic and hydrological data.

REFERENCES

Bloschl G., Ardoin-Bardin S., Bonell M., Dorninger M., Goodrich D., Gutknecht D., Matamoros D.,
Merz B., Shand P., Szolgay ]., 2007: At what scales do climate variability and land cover change
impact on flooding and low flows? Hydrological Processes, 21:1241-1247.

Briffa K.R., van der Schrier G., Jones P.D., 2009: Wet and dry summers in Europe since 1750: evi-
dence of increasing drought. Int. ]. Climatol., doi:10.1002 /joc.1836.

Demeterova B., Skoda P., 2009: Mala vodnost vybranych vodnych tokov Slovenska (Low flow in
selected streams of Slovakia). ].Hydrol. Hydromech., Vol. 57, No. 1, 2009, p. 55.

Fendekova M, Flakova R,, Slivova V., Zenisova Z., Skoda P., Demeterova B., Fendek, M., Gavur-
nik J., Nemethy, P., Krcmar D., 2009: Influence of hydrological drought on surface and groundwa-

944 | XXXVIIIIAH Congress



2.1. Global climate change and water budget

ter quantitative and qualitative parameters in Torysa River catchment, Eastern Slovakia. Biuletyn
Panstwowego Instytutu Geologicznego, 436: 109-114.

Gregor M., 2008: Vyvoj programov na analyzu casovych radov vydatnosti pramenov a prietokov
vodnych tokov (Software development for time-series analysis of springs yields and river
discharges). Podzemna voda XIV 2/2008: 189-198.

Hisdal H., Stahl K., Tallaksen L.M., Demuth S., 2001: Have streamflow droughts in Europe become
more severe or frequent? International Journal of Climatology, 21:317-333.

Kundzewicz Z.W., Robson A.J., 2004: Change detection in hydrological data-a review of the me-
thodology. Hydrol Sci ] 49 (1): 7-19.

Majercakova O., Fendekova M., Leskova D., 1997: The variability of hydrological series due to
extreme climatic conditions and the possible change of the hydrological characteristics with re-
spect to potential climate change. FRIEND’ 97 — Regional Hydrology: Concepts and Models for
sustainable Water Resources Management. IAHS Publ. Vol. 246, IAHS Press, Wallingford: 59-65.

Tallaksen L.M, van Lanen H.A/. Eds., 2004: Hydrological drought, Processes and Estimation me-
thods for streamflow and groundwater. Developments in Water Science, 48, Elsevier, Amster-
dam: 579. ISBN: 0-444-51688-3.

Krakow, Poland 2010

945



International Association of Hydrogeologists

l] AGH University of Science and Technology

AGH

2-vol. set + CD
ISSN 0208-6336
ISBN 978-83-226-1979-0



