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Abstract
The goal of the European Water Framework Directive (WFD) is to protect and enhance the status of aquatic and terrestrial
ecosystems. To reach this objective an integrated methodology for the implementation of the WFD is essential. The methodology presented was developed within an interdisciplinary research project on the highly polluted 4th order Weiße Elster River
basin, a large subcatchment of the Saale basin (Germany), which is part of the UNESCO-IHP HELP program. The project
focuses on nutrient management in order to achieve a good ecological status of surface waters. The paper focuses on an integrated modelling of nitrogen transport and comprises combined terrestrial and in-stream transport processes. The mitigation
of diffuse and point sources pollution is thereby essential to meet the environmental objectives. Land-use scenarios on both
organic farming systems and best management practices were analysed and compared with different strategies to reduce
point source. The results show that the possible reduction of nitrogen inputs from point sources is much lower compared to the
reduction of diffuse inputs from agricultural land use. The results on in-stream nitrogen transformation show that different
morphological factors influence the nitrogen retention considerably. The potential of management measures to reduce nitrogen loads by river restoration measures seems to be limited. This is caused by infrastructural facilities that restrict attaining
a natural state of river morphology.
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The European Water Framework Directive (WFD) states the
goal that all waters in the European Union should reach a good
status by 2015 (European Parliament, 2000). In order to achieve
this goal the member states need to set up river basin districts,
each one having a management plan that includes a program
of measures which will achieve good status in the most costeffective manner. This involves an evaluation of different policy
measures, both with respect to the effects of nutrient reducing
measures as well as its economic consequences, upon which
policy makers can base their decisions. The overall objective
of the case study is to develop a decision support methodology
for the implementation of the Programmes of Measures (PoM)
according to the WFD with special focus on the impact analysis
including nutrient reduction (contribution to the environmental
objectives) and economic analysis (costs of the measure). The
methodological approach for decision support structures the
implementation of the PoM into six phases (see Fig. 1).
The paper concentrates on the impact analysis comprising
the evaluation of management scenarios to reduce nitrogen loadings using the Weiße Elster catchment as a case study. The catch-
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Figure 1
Structure of the Program of Measures (PoM) with steps
in the planning process (RB = river basin)

ment is part of the Elbe basin in Germany. The scenario analysis
is carried out using appropriate hydrological nutrient transport
and river water quality models. Specific objectives are to:
• Assess the impact of different agricultural management
practices on the reduction of nitrogen yield for different
baseline and management scenarios using the Soil Water
Assessment Tool (SWAT)
• Evaluate the importance of different river restoration measures with respect to nutrient transport and assess model
uncertainties using the WASP5 river water quality model.
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