The release pathway related reporting

In the group of source oriented source apportionment approaches estimation of releases of pollutants into the aquatic environment can be performed by modelling of different release pathways. While most of the related models (AMINO, REALTA, N-LES, TRK, SWAT) are largely restricted to leaching from agricultural soils, the MONERIS model distinguishes a number of release pathways. The model has been tested and validated for a number of European river basins. 

The pathway modelling in the MONERIS model

Besides other, modelling of pollutant releases via various discharge pathways to water has been performed in the MONERIS (MOdelling Nutritient Emissions in RIver Systems) model developed by Berendt et al. in 1999. This model, which has initially been developed for estimation of nutrient balances, has already been adapted for heavy metals and has been tested with a significant number of river basins in Germany and other European countries. The results from a detailed investigation of the Danube river basin are used for exemplary illustration of this model.

The model is based on a geographical information system and extensive statistical information (e.g. for land use, pesticide consumption, soil texture, hydrogeological data, atmospheric deposition, soil erosion, population density, connection to sewerage system and waste water treatment plants)

As illustrated in Figure 1‑3 this model distinguishes the following pathways as main contributors to water pollution from diffuse sources:

· Erosion

· Surface runoff

· Groundwater (via nutritient leaching from the root zone)

· Tile drainage

· Atmospheric deposition

· Urban areas (paved)
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Pathways and processes within the MONERIS model (Schreiber 2003)

In addition the model classifies point sources as contributors to riverine pollution loads. 

Calculation of the pollutant surplus in the topsoil as one of the major sources for discharge along four of the six pathways is one basic element of this model. 

In general the surplus is the difference between input (e.g. fertilizer + manure + other) and output (e.g. harvested crop + total forage).

Atmospheric deposition is calculated via area specific deposition t/(km² a) derived e.g from EMEP modelling and the total water surface area (km²).

Surface run-off, erosion, tile drainage and groundwater are complex functions of surface properties and annual precipitation rates. This includes a number of retention and leaching processes.

According to the model the sum of release from all the above mentioned processes leads to the total pollutant release into the river system, which after further retention processes and losses in the river system itself leads to the measurable pollution load in the river.

Source related discharge estimations based on the MONERIS model are available for Axios, Danube, Daugava, Elbe, Po, Oder, Rhine and Vistula river basins. 
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