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Quantification of nutrient sources and setting up the strategy against eutrophication in the upper 
Vltava River basin (Czech Republic)
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High concentrations of nutrients and concomitant eutrophication problems have been the primary cause 
of non-compliance of many water bodies in the Czech Republic with the ecological quality standards 
required by the Water Framework Directive. The current river basin management plans have stated at 
many localities that the good ecological status cannot be reached by 2015 due to "unknown" sources of 
nutrients and that more detailed investigations are needed to reveal the origin of pollution. Hence, we 
developed a simple steady-state model of water quality for the water quality managers that is based on 
the apportionment of measured export of pollution at monitored stream/river profiles among major 
types of sources in the catchment (diffuse sources, e.g., runoff from land use categories like forest, 
grassland, arable land, and urban areas; point sources, e.g., municipal and industrial wastewater 
discharges and aquacultures). The model is set up and calibrated within an interconnected network of 
medium size (usually <50 km2) sub-catchments that correspond to the monitoring profiles at streams 
and rivers where flow and water quality data are available. The calibration means mainly evaluation 
and checkout of input data, information about the diffuse and point pollution sources, and setting 
correct retention functions at the specific sub-catchments. This model was used to evaluate sources and 
transport of phosphorus and nitrogen in the upper part of the Vltava basin with the closing profile at the 
dam of the eutrophicated Orlík Reservoir (12,100 km2; 220 monitored profiles; 320 sub-catchments). 
The study demonstrated that the model has an ability to elucidate and quantify also previously 
unrecognised or neglected nutrient sources, which included in the Vltava basin mainly non-evidenced 
discharges of wastewaters, fishpond aquacultures, and high-density livestock facilities. Model 
scenarios of water quality under different intensities of pollution from the most important source types 
helped to set the strategy for the cost-effective abatement of eutrophication in the Orlík Reservoir. On 
the other hand, the ongoing feasibility study on the needed mitigation measures to reduce nutrient loads 
into the Orlík Reservoir to a non-eutrophying level indicates that many important changes of the 
national water management will be necessary, especially in the fishery management of fishponds, 
efficiency of nutrient removal in wastewater treatment plants, and control of farming practices (mainly 
to regulate erosion and livestock density and/or manure application). Also large and costly investments 
into the infrastructure of urban areas (sewerage, new treatment plants) and restoration of streams and 
wetlands to increase the retention capacity of landscape seem to be unavoidable.


