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In Germany phosphorus and nitrogen loads from point sources to surface water bodies and 
groundwater were reduced successfully in the last decades. However, it is necessary to 
minimise also the diffuse inputs to achieve sustained success. The effectiveness of measures 
to reduce diffuse inputs is linked to a proper localisation of nutrient source areas and transport 
pathways. Different scale depending approaches were developed to achieve this objective in 
Germany.  
Several models cover whole Germany. MONERIS is used to quantify nitrogen and 
phosphorus inputs from different pathways for sub-basins > 100 km². DRIPS was developed 
to quantify pesticide inflow via drainage, runoff, and spray drift for Germany with a 1 km² 
grid size. Risk of erosion is calculated using soil loss equations with different resolutions of 
digital elevation models. Some states have developed grid based nutrient models for the 
quantification of nutrient budget and the identification of source areas. For the quantification 
of phosphorus leaching, the water budget model GROWA was coupled with the model 
MEPHOS, which calculates point and non-point P input into rivers via drainage, groundwater 
inflow, runoff and erosion. The approach has been tested in two large catchments (Upper 
Rhine and Ems). 
At the mesoscale for catchments up to 10.000 km² different models exist. However, most of 
these are restricted to certain landscape characteristics or limited to sediment associated 
nutrient inputs, i.e. Deumlich et al. 2005 for the Odra basin and Uecker sub catchment. 
Contrary, the model “Stoffbilanz” delivers results for diffuse pollution of subterrestrial and 
surface waters with an emission based approach. Additionally, the model is capable to 
identify those areas with a high risk or high potential for the diffuse matter loading to rivers 
with the surface runoff. The model is applied recently for 12 German catchments with a size 
ranging from 9 to 14.000 km² and the entire states of Saxonia and Baden-Württemberg.  
Also, numerous studies exist at the field and small catchment scale but only few have long 
term data and combine a modelling approach with measurements. Based on process studies in 
the 1.44 km² “Schaefertal” catchment a physically based model system 
WASIM/AGNPS/SMEM/ANIMO was developed to simulate sediment and phosphorus loads. 
The model has the ability to simulate the spatial heterogeneity of runoff generation in the 
“Schaefertal” catchment and to identify and quantify the dynamic character of source areas of 
sediment associated nutrients and soluble P. An extension to model dissolved organic carbon 
and nitrogen is planned. 
Implementing the concept of critical source areas in practice is connected with several 
problems. Modelling results depend on data accuracy and data quality. For the development 
of legally binding maps both parameters need to have a certain quality at the field scale to 
avoid claims from land owners. In the context of implementing the water frame work 
directive it is discussed to use maps of critical source areas in a 2 step approach. First areas 
with a high risk for nutrient input via a certain inflow pathway are identified. The results are 
used for general information of land owners and the public to be aware of a certain risk. 
Secondly, in areas with an identified risk, local agricultural consultants can give detailed 
information on risk identification by using sophisticated modelling approaches and to develop 
field site specific management strategies for risk reduction.  
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