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Investigating the groundwater contribution to the lakes and
streams by environmental tracers in the catchment area of Lake
Velence (Hungary) 
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Lake Velence is a shallow soda lake, the third largest natural lake in Hungary. The lake’s water level

has been decreasing and the water quality has been declining in recent years. The shallow depth

of the lake makes it more susceptible to droughts and evaporation. Climate change in Hungary will

likely cause these phenomena to be more common in the future. In the lake’s water budget, only

the surface water components and precipitation are considered. Revisiting the water management

in the area is necessary for the local ecosystem and tourism industry. We intend to aid the efforts

of the authorities and locals to stop the deterioration of the lake with exploring the surface water-

groundwater interactions in the area using natural tracers. Groundwater may buffer the effects of

climate change, which highlights the importance of the study. 

Groundwater mapping in the area proved that the lake is at the discharge point of local

groundwater flow systems. In this previous study, similar uranium activity concentrations were

also measured in the lake water and in groundwater samples collected by the lake indicating a

close interaction between the lake and the groundwater.  

To further investigate this question, water samples were collected from different water sources in

the catchment area of Lake Velence: from the lake, inflow streams, an artificial reservoir, and

groundwater wells. The samples were analysed for stable isotopes δ

2

H and δ

18

O.

Furthermore,

234

U,

238

U,

226

Ra ,

228

Ra and

222

Rn activity were measured by an innovative technique:

alpha spectrometry applied on selectively adsorbing Nucfilm discs. Both the stable and the

radioisotopes function as environmental tracers in this study to collect thorough evidence about



the contribution of groundwater in the water budget of Lake Velence and in the inflowing streams.

This will contribute to the sustainable water management of the whole catchment area of the Lake

Velence by highlighting the role of groundwater.  
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