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Report to evaluation of the Institute of Hydrology, Slovak Academy of Sciences in 2005 
1
Research results since the last evaluation (2001)
 Specific feature of the Institute of Hydrology, Slovak Academy of Sciences (IH SAS) is, that hydrology as a scientific discipline is based on empirical data acquired in particular region, watershed, locality and results of such investigation can be directly applied at the same site. New knowledge can be reached by quantification and generalisation of empirical data, using modern mathematic and physical tools. Because of regional importance of research data, they should be published at home, in Slovak periodicals and monographs. This way of publication is limiting possibilities of scientists in publishing abroad.
Since the last evaluation in 2000, the institute undergoes some changes in organisation. Those changes were a reaction on recommendations of evaluation committee, and they were induced by the necessity to react on running global changes (especially climate changes), to which hydrology is very sensitive. 

Two departments were merged to the „Department of interaction stream flows with groundwater“.  Topic of their research is to quantify interactions between surface water and groundwater.  „Physics of Soil Water“ department was renamed to the „Department of Soil Hydrology“ which name reflects better its field of interests. Those departments together with the Department of Mountain Hydrology and the Department of Lowland Hydrology are able to cover the problems  of the evaluation of the influence of global changes on water regimen of the territory. 

Departments of the Institute cover the following problems

Department of Soil Hydrology

· Study of water transport processes in the unsaturated porous media, and development of generalized laws governing these processes; 

· Methods of determination of the physical characteristics of soils and other porous media, in laboratory and field conditions; 

· Study of laws governing the processes of water and matter in non - homogeneous soils and in soils with a multi - modal porosity (soil matrix, macropores of various sorts); 

· Monitoring and measurement of characteristics of the water, matter, and energy transport processes, and their modelling; 

· Mathematical modelling of the water, matter, and energy transport processes in the soil-plant-atmosphere system (SPAC), with the aim of diagnostics and predicting of regimes of the water, matter, and energy in the SPAC system; 

· Evapotranspiration and its components calculation and measurement

· Quantification of the plant properties and its influence on water and solute matter transport in SPAC system

· Methods of measurement and calculation of the quantitative transport characteristics of the water, matter, and energy in the SPAC system; 

· Soil water balance in relation to the SPAC system character, and to the anthropogenic activities, oriented to the landscape with an intensive agriculture; 

· Influence of long - term changes of the SPAC system character upon the water in soil and in larger hydrological units, and upon consequencies of these changes in water management and agriculture (global climate changes, changes in the land utilization, changes evoked by pedogenesis).  

· Areal variability of soil water content, physical and hydrophysical properties of soil, hydropedological mapping using GIS support.

Department of Mountain hydrology

· The basic hydrological processes in the basin scale; 

· The formation and interaction of the basic water balance elements; 

· Study of spatial and regime characteristics of the hydrological cycle elements in the basin, as runoff characteristics including extreme discharges; 

· Spatial distribution of precipitation and evapotranspiration (including its components) in the basin; 

· Quantification of the soil water content; 

· The study of the hydrological processes in the natural environment with regard to anthropogenic influences and global change; 

· Application and development of digital elevation models (DEM) and geographic information systems (GIS) techniques; 

· The ecohydrological problems and water quality in the streams. 
Department of Lowland Hydrology

· Hydrologic processes in heavy soils with cracks

· Modelling of soil water regimen at East Slovakia Lowland

· Quantification of water and solute matter transport in regional scale.

Department of Surface Stream Water and Groundwater Interactions

· Assessment of the development in trends and prognosis of the groundwater regime changes in the large regions;  

· Assessment of the groundwater and surface stream water regime vulnerability with regard at anthropogenic influences in the region scale;  
· Evaluation of the large water constructions impacts on the groundwater regime; 

· Creation and application of a physically-based numerical models for solving of water flow in some specific areas;  

· Creation and application of transport numerical models for simulation of non-conservative spreading of biological and chemical contaminants in surface water and groundwater 

· Creation of multidimensional mathematical and numerical models for groundwater flow for simulation of interaction with surface water, eventually interaction with hydraulic structures

One of priorities of the Institute is education of PhD students. Young people are involved into teams solving complicated problems in the framework of projects. We are looking financial sources to ensure their mobility abroad and supporting their participation at scientific meetings. During the years 2001 – 2004 we lost some PhD students, but there is enough candidates for PhD study- of course limited by the SAS funds for this purposes. Three-year duration of PhD study is too short, to allow them to fulfil PhD criteria. The reason is in the character of hydrology as a science: it is semi-empirical discipline in which data are earned by the field measurements mainly. One season is often not enough to perform necessary measurements. We are trying to solve this problem to involve them among institute employee with corresponding change of status PhD study – the external form, which allow two more years to study.

Active participation of our scientists in education process at universities (Faculty of Civil Engineering, Slovak Technical University, and Slovak Agricultural University Nitra) as well as cooperation with another institutions on research projects ((Faculty of Civil Engineering, Slovak Technical University and Slovak Agricultural University Nitra, Faculty of Forestry, Technical University Zvolen, Faculty of Natural Sciences Comenius University Bratislava) allows to choose young people during their education. 

Young scientists (under 35) are regularly participating on the Young hydrologists conference, organized by the Slovak Hydrometeorological Institute. Three awards can be given to young people from Slovak and Czech Republic.  Young researchers from the Institute of Hydrology are being regularly awarded. 

During the years 2001-2004, the employees of the Institute participated on the projects VEGA (9 projects), APVT (2002 – 1 project, 2003 – 2 projects, 2004 – 3 projects). International activity is notified directly in the questionnaire, where commercial activity results can be also seen.

In the following part of this document some important results of the institute can be seen.

Basic Research

2001

There was suggested and worked out the method for calculation of exchanged water fluxes in the course of interaction effect between surface and ground water flow - method of interaction formula, with the aim to simulate actually dynamic of surface and groundwater flow with their influence to each other. These interaction formulas allow us to hydrodynamically correctly calculate the exchanged water fluxes through the bed and watersides of the reservoirs, rivers and channels. The first variant was numerically verified on the simulated cross-sections of open channels with the 4 base functions. The obtained results of validity verification have implied to investigation that it will be needed to increase the number of base functions (as well as the number of parameters for given cross-section too), in order to achieve the higher accuracy and reliability of calculation considering the interaction between surface and groundwater flow. (Project VEGA)

2002

Experimental laboratory and field research of shrinking and swelling processes was undertaken on heavy soils of East Slovakian Lowland. Relationship between the volume changes of those soils and water content, fractions with various soil particle size, and density was obtained using regression analysis. This relationship is presented in a functional form and it has a relatively high coefficient of correlation between variables. Estimation of the crack porosity, crack net formation, subsidence of the soil surface, and potential of linear extensibility is possible using the above-mentioned relationship. The results presented are unique in the soil hydrology of Slovakia.  (Project VEGA)
2003

The study presents the results of a distribution of groundwater salinity characteristics (electrical conductivity and sodium adsorption ratio), and based on the results, it reports on the evaluation of the salinity and sodicity hazard in the fluctuation processes of the shallow mineralised groundwater, or in regime processes if such groundwater is utilized for irrigation. The issue was studied for the soil-water environment in the south-east of the Danube Lowlands. The measured data and data taken from archives were processed in the form of graphical attachments – maps, by means of the kriging interpolation method. Groundwater in the area in question is classified as highly mineralized water with a large degree of danger of salinization of the subsurface soil environment. The average annual values of groundwater electrical conductivity ranged from 600 (S/cm to 2100 (S/cm in the examined period. The sodium adsorption ratio values ranging from 1,7 to 22,0 and indicate low, medium to high sodium salinization of the environment due to groundwater. The distribution of electrical conductivity and sodium adsorption ratio on the regional scale may serve as a reference basis for the evaluation of changes in the groundwater salinity after 1994. (Project VEGA)

2004

The valuation of existing relationships (by various investigators) for determination of the longitudinal dispersion coefficient DL was done. These relationships come out of laboratory and field experiments or theoretical analysis of dispersion phenomenon in open channels. There was found out that the results of equations are values of the longitudinal dispersion coefficient, which vary widely also for the same flow conditions (described by different hydraulic characteristics – depth, width, shear velocity, hydraulic radius, bottom slope, discharge, flow velocity). It induces a decrease of safety degree of their applications. Each user would carefully evaluate conditions of estimation and using before application of each relationship. The values of the longitudinal dispersion coefficient DL, determined by empirical relation that comes out of laboratory measurements, are lower in majority than values obtained from field measurements (except McQuivey-Keefer and Fischer relationship). It is necessary for application of relationships based on so called Fischer’s integral to keep strictly to conditions which were used for approximation of velocity and depth distribution along the channel width. There were specified also the values of transverse dispersion coefficient at a segment of upper part of the Hron River, in which ecological accidents are often occurred. The values of this coefficient for various discharges (so called non-dimensional coefficient of transverse dispersion) were determined, too. The obtained knowledge on the subject of dispersion and its coefficients can contribute to successful and correct solutions of mass and contaminant transport problems in surface water.  (Project: VEGA)

Results of International Projects
2001

The increase of floods extremality on Uh river was detected in last decades and the design floods of Uh river in station Lekárovce were re-evaluated. The HBV-light model was calibrated for simulation of the flood waves based on data from both Slovak and Ukrainian territory. The flood protection levees were built along Uh and Latorica rivers on Ukrainian territory in early 70`s of the last century. The storage capacity of the watershed was lowered as well as the flood waves transformation capability of the watershed. It resulted in the increase of flood waves extremality in lower profiles of Uh and Latorica rivers on Slovak territory. (Project in Cooperation  Slovakia –Hungary-Austria). 

2002

It was found for the cadmium transport in a macropore soil that not only the water-soluble fraction of cadmium, but also the fraction adsorbed on soil particles <10-5 m, were transported via soil macropores. The results of simulation with the two-domain model S_1D_Dual manifest an excellent conformity with the measured cadmium penetration into the loamy-sand soil at the site Kráľovská lúka (Bodíky, Danubian Lowland). Therefore, use of the model comprising both the matrix flow and the preferential flow is justified in such soils. Nevertheless, the classical one-domain approach failed in the simulation of cadmium penetration into the studied soil. (Slovak-Czech Project)

2003

Pedotransfer functions were developed to estimate the soil water retention curves for Rye Island. Multiple regression analysis was used for estimating nine statistical relationships in order to predict the water retention curves. Texture and bulk density were used as predictors. Pedotransfer functions were verified on another set of measured water retention curves from the same territory as well as on soil water retention curves determined for soil of the Szigetkoz region in Hungary. A good agreement was found between the calculated and measured soil water retention curves for the Slovakian soils, while somewhat poorer estimates could be given for Hungarian soils. (Agreement about Cooperation with the Institute for Soil Science and Agricultural Chemistry of HAS, Budapest, Hungary. Theme 1: Hydrophysical characteristics estimation – using pedotransfer functions – of soils, especially for using mathematical modeling simulating the soil water regime.)

2004

The effectiveness of kaolinite, illite, Na- and Ca-montmorillonite in alleviating water repellency was evaluated for a simple model soil material (sand covered with stearic acid) under conditions of climate change. The model water repellent material was exposed to wetting and prolonged drying phase (the latter at 50°C) to simulate the impact of both wet and hot dry spell on the persistence of water repellency. The temperature of 50°C was chosen to represent conditions that may commonly be reached in some agricultural regions at the surface of a bare soil during a hot summer. It should be mentioned that both the frequency and intensity of heavy rains following hot dry spells increase as a result of climate change. While kaolinite and Na-montmorillonite addition resulted in a reduction in the persistence of water repellency of the stearic acid sand, Ca-montmorillonite and illite addition increased the persistence of water repellency of the stearic acid sand.  (Slovak-Spanish Project 2004SK0003).

Results of  societal practice 

2001

Within the framework of cooperation on solution of the project of arranging the construction of Cyclotron Centre of the Slovak Republic, an expertise was made to process a cyclotron impact on different environmental parts its location and area adjacent. The course of soil moisture was monitored and integral water content was quantified in locality of SMI.  Knowledge base of vertical and horizontal values of saturated hydraulic conductivities above locality of SMI, for purpose of estimation of conductivity of soil in valley above SMI was made. There was also made the digital map of this region. (User – Authority for normalization, metrology a testing of the SR, Bratislava).

2002

The snow runoff model (SRM) was developed for the practical application at the Slovak Hydro-meteorological Institute for the discharge forecast at Upper Hron river during spring snowmelt. The model was modified, programmed in MS Excel environment and verified in the Upper Hron river basin. The prognosis service of the Slovak Hydrometeorological Institute in Banská Bystrica uses the model recently. (User – Slovak Hydrometeorological Institute, Bratislava). 
The Water Framework Directive (WFD) 2000/60/EC of the European Parliament and the Council was adopted in October 2000. The directive gives the framework for the Union for the water quality and protection policy. One of the WFD measures is to evaluate the long-term development of anthropogenic impacts on surface and groundwater in Slovakia. Institute of Hydrology SAS developed a project Method for evaluation of the long-term trends of surface and groundwater quality in Slovakia for implementation of the EU WFD in 2003. The method will be implemented in hydrological practice in Slovakia and it gives the guidance how to evaluate the water quality development of Slovak rivers, as well as of groundwater. The method is based on requirements of the Directive 2000/60/EC and the existing water quality data in the database of the Slovak Hydrometeorological Institute. The proposed method of the trend identification are demonstrated on data of several stations in Hron basin and Banská Bystrica region. Several theoretical problems are considered in the method: influence of the length of the series on trends of development; methods for calculation of the statistical characteristics; methods for identification of the increasing and decreasing trends; selection of the decision criteria for assessment of the trend significance. One of the important points of the long-term trend evaluation is the possibility to evaluate the reference conditions, both the relatively undamaged and anthropogenically uninfluenced (natural) conditions as well as polluted conditions for each station. Dividing the scale between the unpolluted and polluted conditions into 5 classes (for individual parameters) enables to assess the individual classes for given station and river. The trend analysis of the Hron river and the groundwater wells near Banská Bystrica show that the rapid pollution in 70`s is followed by gradual improvement of the quality of both surface and ground water. (User – Slovak Hydrometeorological Institute Bratislava). 
2004

In connection to the project “Evaluation of climatic changes influences on crop production with stress on agricultural development” (solved in cooperation with the Regional Research Institute of Agriecology, Michalovce), water storage was monitored and evaluated in aeration zone of three representative soils in East Slovakia Lowland (ESL). The knowledge basis was extended with characteristics, leading to build up a database to be used for simulation of water regime of heavy soils in the ESL. (User: Regional Research Institute of Agriecology Michalovce).

The above-mentioned results represent only part of problems solved at the Institute. More comprehensive review of results can be found in periodicals published by the institute.

International cooperation

The leading role in institute international cooperation are long – time co-operations with institutions in Poland, Hungary, Russia and of course with Czech workplaces. In the European Union Framework Programs we were successful only one, there were applied 9 projects during years 2001- 2004. Institute is active in many projects in Europe and behind.

Colleagues from Europe are visiting us mainly at the occasion of regular scientific meetings. Annually organized International Poster Day is popular in Central Europe. Conference „The influence of antropogenic activity on water regimen of the territory“ was organized simultaneously with Slovak – Czech – Polish seminar Physics of Soil water in years 2001 and 2004. 

Long – lasting informal cooperation was established ten years ago with USDA ARS George E. Brown, Jr. Salinity Laboratory, Riverside, CA, USA. Products of this cooperation can be found in the list of literature.

Institute was main co-organizer of the Symposium ERB 2002 Interdisciplinary approaches in small catchment hydrology: Monitoring and research, in Demänovská dolina site.

Institute of Agrophysics PAN in Lublin and IH SAS are cooperating in the framework of Centre of Excellence leading by IA PAN.

Two institute fellows participated at the International School of Hydraulics organized by the Centre of Excellence of the Polish Academy of Sciences (Centre for Environmental Engineering and Mechanics) in Gdaňsk. Contacts established during this event will be prolonged and utilised in future.
2
Aims of research, contributions of the institute to the knowledge 

As the basic tool, mathematical simulation models will be developed and improved to be able to serve to national economy. Of course, models and modelling are only part of the wide institutes spectra. Modelling is involving studying particular hydrological processes, hydrological and meteorological characteristics measurement and calculation, laboratory and field methods of the SPAC system characteristic estimation.

It is expected, that due to global changes (the climate change is only one item of changing environment) there will be more extreme situations – like floods and droughts. To identify and predict them, there is necessary to have powerful tools for that – simulation models.

Basic activities will be performed in departments as basic research units. Cooperation between them should be intensified

During this year, employees of the institute are solving 10 projects VEGA (Scientific Grant Agency), 4 projects APVT (Agency for support of Science and Technology) and in international projects, listed in questionnaire. The direction of research id partially influenced by the running projects.
Department of Soil Hydrology
The department is solving two types of problems: basic research, in which there are studied basic hydrological processes, (infiltration, evapotranspiration), to improve their quantification and formal description. Basic soil characteristics and methods of their estimation and space distribution are also tackled. Application of results of basic research on quantification of soil water regimen is important role of the department too. The future changes of an environment can be performed by the outgrowing continuous changes of meteorological parameters like precipitation totals, air temperature, wind velocity, sunshine duration, etc. The key elements for quantification of an impact of such changes are soil and their water regime. Water and nutrients in soil are necessary preconditions for fauna and subsequently flora existence. The short dated prognosis of soil water regime characteristics (i.e. its prognosis for days, weeks and months within vegetation period) can help to choose appropriate irrigation regime in a case of agricultural plants, or preventive activities in a case of forests (prevention of fire, overgrowing of insects during the drought). This project VEGA 2/3073/23 aims to develop methods of prognosis of a soil water regime characteristics in medium date perspective, it will make possible to estimate expected cultural plants yields (in forests, the timber growth) and to apply the proper amelioration methods to minimize negative trends in the soil water regime development.

The contribution of the Project VEGA 2/5018/5 will be assessment of water resources courses in the soil aeration zone over selected Slovakian catchments during the hydrological year and will be related to properties of individual catchments. Another project result will be an estimation of water balance components (inflow, outflow) and their variability, discharges and recharges out and into layered soil profiles. The climatic change scenarios will be applied on soil water content monitoring data and simulated water regime to perform the trend analysis of soil water regime for chosen years in future.

Another field, developed in the Department of Soil Hydrology in the VEGA Project No. 2/3032/23 „Soil water repellency and its consequences on water flow in soil“, is an effect of biological factors on soil hydrological processes. It is well known that a range of plants, decaying organic matter, soil fauna and micro-organisms release amphiphilic organic compounds which cover soil particles and may be the reason of water repellency. The soil water repellency results in a decrease in infiltration of water into the soil and increase in a runoff and overland flow during rainfall and irrigation events, preferential flow of water in soils (fingering), and spatial and temporal variations of soil moisture. Unfavourable consequences of water repellency are soil erosion, washout of agrichemicals and pollutants, as well as problems with germination and patchy growth of crops.

Aims of the project VEGA 2/4066/24 solved in the Department of Soil hydrology is briefly characterized by its title „The influence of plants on transport of water and solute matter in SPAC and its quantification“. Our effort is concentrated on the role of roots in ions extraction from soil to plants. It was proposed simple semi-empirical relationship between intensity of selected ions extraction, and water extraction patterns by roots. It was found that there exists proportionality between water intensity extracted by roots and ions intensity extraction. The coefficient of proportionality differs for any particular ion. This approximative approach can be used in modelling ions extraction by roots.

Two projects of APVT are solved in department. Project APVT 51-044802 will evaluate water retention in unsaturated soil zone according to expected air temperature increase as well change of precipitation amount and temporal occurrence of rainfall during the year and occurrence of minimum groundwater levels with respect to water supply of the vegetation cover. The criteria of groundwater shortage will be defined and scenario water resources management will be proposed. Necessary limits for biodiversity preservation will be defined.

The co-workers of the Department of lowland hydrology and of Department of surface stream water and groundwater interactions are included in the project.

Project APVT 51-019804 will be dealing with regionalization of hydrophysical characteristics of Slovak soils. Soil aeration zone creates one of the most important part of the hydrological cycle and it is the most complicated for evaluation. Method of the water retention curve determination is demanding on experimental equipment, time and very laborious under laboratory conditions. Project goal is to create  functions for calculation of soil water retention curve, resp. to regionalize another hydrophysical csoil characteristics for  Slovak basins. 

Department of Mountain Hydrology

The orientation of the research in department of mountain hydrology in 2005-2007 follows from the accepted and financed projects of different type, such as EU INTAS projects, Science and Technology Assistence Agency projects (APVT), Scientific Grant Agency of the ME SR and the SAS projects (VEGA), International Scientific-Technical Collaboration projects (MVTS),
Project EU INTAS- 03-51-5296 will be deal with Influence of snow vertical structure on hydrothermal regime and snow-related economical aspects . The hydrothermal impact of snow cover changes will be evaluated, as well as probability of extreme hydrothermal events such as floods, permafrost seasonal thaw, avalanches, etc. Economical effect (in such branches like transportation, tourism, etc.) of the future climate change in terms of snow-related processes will be estimated too.

Projekt  APVT 51-017804 is oriented on the prediction of land use change impacts on water quantity and quality for water management planning. Land use changes affect hydrological phenomena and processes on various scales and they can significantly influence the quantity and quality of water resources for both nature and human society. The project will make use of both experimental research and mathematical modelling. The project also aims to contribute to the parameterisation of runoff generation processes in distributed mathematical models in several characteristic regions. The creation of tools for the estimation of land use change impacts and the elaboration of methodical guidelines for their use for different purposes, from science through planning to decision making, is foreseen. Contribution to the knowledge base and methods for quantification of the uncertainties in the parameterisation of hydrological processes development for planning of the integrated water sources management is expected.

The aim of the project VEGA 2/5056/25 is to give the scientific background for development of the future surface water resources scenarios based on methods of the system analysis with respect to their assurance, vulnerability and to the extreme hydrologic situations. The historical regime of surface water resources will be statistically assessed in selected regions of Slovakia. The catastrophic hydrologic scenarios of the possible changes in quantitative characteristics of the surface water resources due to climate change will be developed. Both existing and new developed models will be applied for modelling of the runoff and related water quality processes in the streams. Subsequently the extreme hydrologic situations (long dry periods, catastrophic flood situations) will be simulated by these tools. The research will be oriented on both archive data and new data from the experimental basins.

Project VEGA 2/5055/25 – Influence of land use on runoff formation and erosion processes in a catchment is oriented - is oriented on research of soil erosion processes in an experimental basin of IH SAS near Považská Bystrica. . Based on monitoring of suspended sediment concentration, new knowledge on suspended sediment dynamics and soil erosion intensity in various hydrological conditions, especially during single rainfall-runoff events will be obtained. Correlation relationship between suspended sediment concentration and surface runoff will be solved using chemical separation of hydrograph. Factors controlling suspended sediment dynamics during hydrological year and rainfall-runoff events will be distinguished. Comparison of measured and simulated soil losses will be used to evaluate possible application of empirical and physically based models for quantification of erosion processes in a basin in various hydrological conditions.

There are two Projects of MVTS solved in the department which basic desctription and staff  are presenred in the Questionnaire. Project  51-98-9350-00/2002 - Flood regime of rivers in the Danube River basin - is project No. 9 of the Regional co-operation of the Danube countries within  the International Hydrological Programme (IHP) of UNESCO. It is part of the theme 2 IHP UNESCO Integrated Watershed and Aquifer Dynamics and its Focal Area 2.2 International River Basins and Aquifers. All 13 Danube countries participate within the project.

The project 51-98-9296-00/2002 (Land habitat hydrology – mountains) aims to contribute to better understanding of the hydrological processes in the small basins in different physico-geographical and climatic conditions; , to assess the relations between climate and land use, to evaluate the role of hydrology in different elevation zones in the mountains with respect to global warming, and to contribute to knowledge and technologies exchange between experimental and theoretical research. Special attention will be given to the hydrological processes in mountainous basins. 

Department of Lowland Hydrology

The aim of research on Project VEGA 2/3018/23 will be based on prognosis of water balance elements and their quantification for years 2010, 2030 and 2075 by using selected climatic scenarios and numerical mathematical models. On the basis of evaluated outputs from numerical simulation soil water regime in condition of East Slovak Lowland, the soil drought will be predicted. The results will be published in a monograph.

The department will focus their effort on evaluation of soil water status of the East Slovakia Lowland with respect to the plants need. East Slovakia Lowland is typical by high participation of heavy soils, which is risky item from point of view of agriculture, but it gives us interesting topic for research. Some regions will be selected to identify trends of soil water changes and will be compared with prognosis by simulation models. Department takes part in the project APVT 51-044802 solution.

 Department of Surface Stream Water and Groundwater Interactions

Management of surface and groundwater resources has emerged as a priority because of the increasing water demand for agriculture, industry and human needs. Proactive drought management measures are required because of the huge social, economic and environmental impact of droughts. The impact is even higher than of floods or hurricanes. Two projects VEGA will be deal with this extreme phenomenon. Project VEGA 3049 will be focused on analysis and simulation of interactions between surface water and groundwater. Fluctuation of groundwater level with corresponding groundwater outflow will be studied as well. The information will be utilized to identify the risk of groundwater overexploitation. The aim of project VEGA 5054 is to extend the generality of existing models of flow and transport water and soluble matters in these extreme hydrological conditions including the mutual interaction of surface and groundwater. The result of the project will be the instrument for judgement of ecological consequences of these water-level stages and the model mean for demonstration of positive effects of the groundwater level regime through the water level control, e.g. in channel network.

Department is cooperating in project APVT 51-044802 solution.
Commercial activities
Institute of Hydrology is so called “organisation with contribution”, what means, that only part of its expenses is financed from the state budget, other part should be earned by commercial activities. In given economic situation there are problems to earn enough money  to run the institute. From other point of view such activities are breaking basic research. So scientists are forced to be economicaly active. The institute is permanently working on two contracts, it seems that during next years it will run too..

One contract  is performed by the Department of Mountain Hydrology with title “ Soil water content of flooded area”. The aim of this contract is to monitor and evaluation of the Water scheme Gabčíkovo – Čuňovo impact on the environment item – soil water. Portner in this contract is Forest research institute , Zvolen.

The second contract is undersigned by the Department of Soil Hydrology with Geophysical Institute of SAS. Water balance components estimation, using monitored data of soil water content in the relevant area around the cyclotron centre. The am of this contract is to monitor water components distribution in the area  before the running of cyclotrone.

