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1. Executive Summary

The EEA expert meeting on the linkage between agriculture and water quality was held at the EEA in Copenhagen on 21-22 February 2005. The expert meeting was organised in order to present and discuss future EEA activities also in cooperation with the Joint Research Centre (JRC) on the agriculture water quality inter-linkage with focus on nutrients coming from agriculture. Furthermore, the meeting should help the EEA to get an overview of European projects on the linkage between agriculture and water quality and how these projects could contribute to future EEA activities. Experts were invited to present relevant results from their work.

The invited experts provided the EEA with valuable advice concerning evaluation of water quality in relation to agriculture on a European scale. In their presentations, the experts underlined that the losses of nutrients from agriculture still have a crucial influence on the water quality. Further, the experts emphasized the advantages of spatial differentiated evaluations.

The current evaluations of nutrient losses from agriculture have in general been approached either by analysis of agricultural statistics in order to establish nutrient balances; by analysis of monitoring data on water quality in relation to agricultural activity; or by modeling of the nutrient pathway from agricultural farmland to the aquatic environment.

The expert group recommended that Eurostat, the EEA and the JRC continue their work on the calculation of gross nutrient balances using the joint OECD/ESTAT methodologies and that the EEA continue the collection of monitoring data in the EEA monitoring network (EIONET-Water).

However, in order to perform integrated evaluations that would facilitate policy evaluation, the EEA is looking for applicable modeling approaches on European and large scale regional level. The use of agricultural statistics and the analysis of monitoring data alone can not address the retention issue and other basic aspects with respect to the soil-water pathway.

Thus, in order to foster the GIS-modeling efforts at JRC and to use them also in the context of EEA assessments, the CCM database should be populated with the locations of monitoring sites from the EEA monitoring network (EIONET-Water) and the data sets on flows and concentrations of nutrients should be appropriately disaggregated. Finally, an initial spatial analysis of pressures using available geographical information layers in connection with the CCM database may be performed.

Even though process-based modeling is not yet applicable at EU level, the model set around the MONERIS model and the model approaches under EUROHARP may provide a possibility to address the management question in a structured way.

In the short term the EEA aims at a spatially differentiated assessment of the agricultural share of the total nutrient input into the aquatic environment. Further, the spatial differentiated assessment will address the relationship between agricultural activities in the catchments and resulting water quality of the rivers draining the catchments. Building up on this the EEA will investigate the possible use of medium scale models for European assessments, conceivably linked to more detailed modeling approaches in hot spot areas. The latter in cooperation with JRC and EUROHARP.

At the meeting it became clear that a European coordination of the work in the area of evaluation of agriculture and water quality inter-linkage is needed. The exchange of information and joint methodological development is essential in order to be able to pool data and results, and to ensure reliability. Research results on the regional level are very important. The EEA hope to bring in experiences on the regional level through consultations of experts and to continue the cooperation that has started with the expert workshop. Further, the co-operation with the JRC, DG Environment, DG Agriculture, Rural Development and Eurostat should be strengthened.

2. Introduction

The EEA expert meeting on the linkage between agriculture and water quality was held at the EEA in Copenhagen on 21-22 February 2005.

The expert meeting was organised in order to present and discuss future EEA and the Joint Research Centre (JRC) activities on the agriculture water quality inter-linkage with focus on nutrients coming from agriculture.

Further, the meeting should help the EEA to get an overview of European projects on the linkage between agriculture and water quality and how these projects could contribute to future EEA activities. Experts were invited to present relevant results from their work.

The main aim of the meeting was to come up with recommendations for possible European wide assessments of the linkages between agriculture and water quality. The experts were asked to report on their own approaches and to discuss means for an EU-wide approach, which could serve the needs of the EU-bodies.

The following questions were discussed in break out sessions:

· What are the most relevant aspects to be covered by European Institutions (EEA/JRC) and how can European and national research activities contribute?

· How could case studies on regional scale be integrated and up-scaled into an Europe-wide assessment?

· What are the data limitations (monitoring, statistics from surveys and administrative data) and constraints with respect to data comparability and how could they be overcome?

· Which complementary approaches could be used to check consistency of outcomes? 

3. Agenda

Monday 21 February 2005

Chair: Beate Werner, EEA

9:30
Welcome and introduction by Jeff Huntington, EEA

9:40
European Commission DG Environment – Water Framework Directive and Eutrophication, Gilles Crosnier, CEC DG Environment

9:50
Brief presentation by participants (Tour de Table)

10:20
Coffee break

10.40
How to integrate available methodologies to a EU-wide assessment – Presentations by EEA and JRC on joint activities on the agriculture and water interlinkages by Beate Werner, EEA, Jürgen Vogt, JRC, Faycal Bourraoui, JRC, Philippe Crouzet, EEA and Jan-Erik Petersen, EEA

Discussion

12:30
Lunch

Chair: Jean-Michel Terres, JRC

13.30
Results from the EEA source apportionment study, Jens Bøgestrand and Peter Kristensen, NERI

14:00
Presentation by invited experts of results from their studies with discussions – 15 minutes presentation + 5 minutes discussion

Agriculture nutrient input/balances and calculated water quality

Martin Bach: assessment of agriculture nitrogen balances for municipalities in the context of the WFD - Example Baden-Wurttemberg (Germany)

André Pflimlin: Relation between agricultural N surplus (county level) and nitrate content in water, in France

Philippe Pointereau: 
Assessment of Agricultural Nitrogen Balances in France

based on agricultural surveys and Corine land Cover– NOPOLU system

Relationship between water quality and agricultural activities

Dico Fraters: Monitoring effectiveness of Nitrates Directive Action Programmes in eight Northwest-central European countries

Jan Vermaat: Role of river Rhine floodplains in nutrient retention

Per Stålnacke: Nutrient losses from agriculture in the Nordic and

Baltic region

Brian Kronvang: Quantifying agricultural N and P losses in European catchments with different source apportionment tools: EUROHARP project results

Horst Behrend: Changes of agricultural diffuse nutrient inputs in major European river systems and their contribution to the nutrient loads

Modelling approaches and scenarios

Anders Grimvall: Model-based and statistical methods for assessment of goal achievement

Frand Wendland/Horst Gömann: Interaction of agro-economic/hydro(geo)logic models to assess impacts of N-reduction measures in river basins

18.30
Conclusion first day

19:00
Dinner (optional)

Tuesday 22 February 2005

Chair: Beate Werner, EEA

9:00
Overview of European agriculture-water activities (EEA Topic Centre on Water - Peter Kristensen, NERI)
9:30 
Introduction to group discussions, Beate Werner, EEA

Group discussions on European agriculture-water activities

Main questions to be discussed are:

· What are the most relevant aspects to be covered by European Institutions (EEA/JRC) and how can European and national research activities contribute?

· How could case studies on regional scale be integrated and up-scaled into an Europe-wide assessment?

· What are the data limitations (monitoring, statistics from surveys and administrative data) and constraints with respect to data comparability and how could they be overcome?

· Which complementary approaches could be used to check consistency of outcomes? 
The discussion is separated into the following three groups:

· Agriculture and nutrient balances, including geographical distributed nutrient input

· Relationship between water quality and agricultural activities

· Modeling and scenarios

11:00
Coffee break, group discussions continued
12:30 
Lunch

Chair: Jeff Huntington, EEA

14:00
Plenary session with presentation of the outcome of the group discussions

15:00
Advices and recommendations to the EEA from the expert meeting

16:00 
Workshop closing

4. The minutes

Welcome and introduction

Jeff Huntington, EEA
The experts are invited in order to provide the EEA with guidelines for their future projects on the evaluation of the linkage between agriculture and water quality. The meeting should further stimulate the ongoing cooperation between EEA and JRC in this field. It should be exploited if co-operation with other European or national projects dealing with the same topic would be possible and beneficial. The discussion should choose an integrated approach as a starting point. Further, considerations concerning scaling up are of great interest for the EEA evaluation on European level.

Expectations from DG-Environment

Gilles Crosnier, DG Environment Unit D2 – Water & Marine.

In relation to the WFD, the objectives for 2005 and 2006 are to identify and quantify agricultural pressures on water quality and to put forward suggestions for improved agricultural management. For this purpose a strategic steering group has been formed consisting of the Member States, DG Environment, DG Agriculture, NGOs, EEA and JRC. The steering group will be an advisory group for DG Environment. In the short term the steering group should help the Member States designing Rural Development Programmes. In the long term more substantial issues should be addressed, such as if improved farming practice is sufficient, should new policy instruments be developed or what can be expected from technical progress? The EEA will gather the expert advice and provide a link between the expert group and the steering group.

Presentations on research projects within the EEA and the JRC

The list of the speakers from EEA and JRC and the title of their presentation have been included in chapter 7. The description of the various presentations have been kept short as the PowerPoint presentations are available on the EIONET-circa library

http://eea.eionet.eu.int/Public/irc/eionet-circle/water/library?l=/agri-water_meeting/presentations&vm=detailed&sb=Title
Beate Werner, EEA
Beate Werner gave an overview of the current activities at EEA and the JRC. The EEA work on agriculture and water linkages is closely linked to the JRC research work on Agriculture, GIS and modelling. A first attempt has been done in order to incorporate the monitoring data collected under the European Environment Information and Observation Network (EIONET) at the EEA into the GIS-database, developed at JRC under the European Land Information System for Agriculture and environment (ELISA). The future modeling work will take origin in the JRC project on the Fate of Agrochemicals in Terrestrial Ecosystems (FATE) and EEA statistical approaches. A close link exists to the project on Indicator Reporting on the Integration of Environmental Concerns into Agriculture Policy (IRENA) at the EEA. Here several indicators related to water quality are developed Of particular interest is the indicator on gross nutrient balances. Furthermore, the EEA has initiated a source apportionment study and a structured overview of methodologies.

More details can be found in the background paper at

(http://eea.eionet.eu.int/Public/irc/eionet-circle/water/library?l=/agri-water_meeting&vm=detailed&sb=Title).

Jürgen Vogt, JRC

The development of an European Land Information System for Agriculture and environment (ELISA) was presented. The goal of ELISA is to integrate available European-wide geographical datasets (overlays of GIS maps) and statistical data such as population and data on agricultural activities. The concept of the model includes spatial references, socio-economic parameters, environmental boundary conditions, information on water quality and quantity and various modeling tools. The JRC is working out the positioning of the EIONET monitoring stations. The model currently has a resolution of 250-500 m. More information can be found on http://agrienv.jrc.it
Faycal Bouraoui, JRC

The Fate of Agrochemicals in Terrestrial Ecosystems (FATE) project was presented. FATE is concerned with assessing the fate of agro-chemicals in terrestrial ecosystems within Europe, mainly addressing issues related to EU policy. The objectives are to estimate diffuse nutrient losses, performe source apportionment, assess the impact of agriculture practices, identify sensitive areas and evaluate the impact of climate change. The FATE project includes the process based SWAT model and the statistical STAT model. In both ELISA and the FATE project EU neighbour states, such as e.g. Switzerland, are included in the mapping exercise, since the river catchment areas may cross the EU boarders.

Philippe Crouzet, EEA

Presented results on the relationship between observed water quality in the EIONET-water with the pressures from various sectors in the related catchments. For agriculture statistically calculated nutrient balances can be related to the observed water quality. This can be done on various administrative levels (NUTS I - V) depending on the statistical information available. However, the optimal stratification should be defined, in order to assure reliable comparisons.

Jan-Erik Petersen, EEA 

The Operation Indicator Reporting on the Integration of Environmental Concerns into Agriculture Policy (IRENA) works with 35 indicators on agriculture in EU15. The indicators related to nutrients and water quality were presented, such as indicators on fertiliser consumption, livestock patterns, gross nutrient balances and nitrate in waters. The project applies data delivered by EUROSTAT and was finalised by the end of February 2005. Results from the IRENA project are available on the following homepage http://themes.eea.eu.int/IMS_IRENA/Topics/IRENA.

The presentions by the JRC and the EEA was followed by a short discussion.
The discussion addressed the question of the application of a set of methodologies covering several scales and their respective data availability. It was stated that a nested set of approaches is useful, especially when the uncertainties on the various approaches are taken into account. The results of the different approaches can thus be compared in order to evaluate whether the result is reasonable, as it was done in the EUROHARP project.

With respect to data availability, the expert group stated that based on the current data availability only the statistical approach may be realised on a European level. Further, when raising the issue of data availability it is important first to describe the problem adequately. E.g. a workable definition of catchments and agreement on the statistical techniques to be used is needed in order to describe which data are missing. In order to evaluate the EU wide data used for modeling at the JRC, regional data and the results of the regional modeling could be used to calibrate the results. It would be optimal if the full set of statistical data would be available from all EU Member States.

Results from the EEA source apportionment study

Jens Bøgestrand and Peter Kristensen, NERI, Denmark

Preliminary results from an EEA financed project “Source apportionment of nitrogen and phosphorus inputs into the aquatic environment” were presented. Already existing source apportionment studies are analysed and put in relation to an evaluation on European level. The study aim at delivering updated information on the source apportionment of the total load of nitrogen (N) and phosphorous (P) on large scales, i.e. country, large river basins and seas, according to the sectors: agriculture, industry, scattered dwellings, wastewater treatment plants and background contribution.

Presentations by invited experts 

The Monday afternoon session was reserved to presentation by invited experts. The experts presented results from their studies, which was followed by discussions. The experts and the title of their presentation are listed below. Abstracts of the presentations are included as chapter 9 of this report. In addition the PowerPoint presentations and the abstracts of the presentations and in some cases full papers or related material can be found on the EIONET-circa library: http://eea.eionet.eu.int/Public/irc/eionet-circle/water/library?l=/agri-water_meeting&vm=detailed&sb=Title
Agriculture nutrient input/balances and calculated water quality

Martin Bach (University of Giessen, Germany):

Assessment of agriculture nitrogen balances for municipalities in the context of WFD - Example Baden-Wurttemberg (Germany)

André Pflimlin (The French Livestock Institute):

Relation between agricultural N surplus (county level) and nitrate content in water, in France

Philippe Pointereau (SOLAGRO, France):

Assessment of Agricultural Nitrogen Balances in France based on agricultural surveys and Corine Land Cover – NOPOLU system

Relationship between water quality and agricultural activities

Dico Fraters (RIVM, The Netherlands):

Monitoring effectiveness of Nitrates Directive Action Programmes in eight Northwest-central European countries

Jan Vermaat (Vrije Universiteit Amsterdam, The Netherlands):

Role of river Rhine floodplains in nutrient retention

Per Stålnacke (NIVA, Norway):

Nutrient losses from agriculture in the Nordic and Baltic region

Brian Kronvang (NERI, Denmark):

Quantifying agricultural N and P losses in European catchments with different source apportionment tools: EUROHARP project results

Horst Beherend (Institute of Freshwater Ecology and Inland Fisheries, Germany):

Changes of agricultural diffuse nutrient inputs in major European river systems and their contribution to the nutrient loads

Modelling approaches and scenarios

Anders Grimwall (Linköping University, Sweden):

Model-based and statistical methods for assessment of goal achievement

Horst Gömann (Federal Agricukltural Research Center, Germany) and

Frank Wendland (Research Center Jülich):

Interaction of agro-economic/hydro(geo)logic models to assess impacts of N-reduction measures in river basins

In addition the project, MARE, Marine Research on Eutrophication - A scientific Base for Coist-Effective Measures for the Baltic Sea, is presented on www.mare.su.se/nest
An overview of European agriculture-water activities

Peter Kristensen and Dorte Lerche, NERI, Denmark

Tuesday morning an overview of European agriculture-water activities was presented. The overview was based on an inventory of European and national projects during the last 10-15 years and agriculture-water activities. Activities and results related to:1) Agriculture nutrient input/balances and calculated water quality; 2) Relationship between water quality and agricultural activities and 3) Modelling approaches and scenarios was presented.

Group discussions

The remaining of the Tuesday morning session was reserved for group discussions. The experts were split into three groups:

· 1. Agriculture and nutrient balances including geographical distributed nutrient input

· 2. Relationship between water quality and agricultural activities

· 3. Modelling and scenarios

The three groups were asked to address the following questions:

· What are the most relevant aspects to be covered by European Institutions (EEA/JRC) and how can European national research activities contribute?

· How could case studies on regional scale be integrated and scaled up into a European-wide assessment?

· What are the data limitation (monitoring, statistics from surveys and administrative data) and constrains with respect to data comparability and how could they be overcome?

· Which complementary approaches could be used to check consistency of outcomes?

During the Tuesday afternoon session the three groups presented in plenary the outcome of the group discussions. In the following the conclusions from the three groups is listed.

Conclusions on nutrient balances (group 1)

1) The group felt nutrient leaching was not the only important issue – pesticide and water use are also key factors, in particular in southern countries.

2) Possible work at different levels:

· use EU level data sets for comparison of environmental issues and policies between countries (‘beauty contest’).

· use national level data sets for evaluation of policy design and effectiveness of (environmental) policies.

3) Joint methodological work is important for common definitions, comparative overview of national studies (on basis of conversion factors?)

4) Identify areas where gross nutrient balance does not correspond to high concentration of nitrogene in water and develop research and knowledge on denitrification and volatilisation processes.

5) Compare results of farm gate balance and gross nutrient balances at regional and national level. When aggregating up always check consistency of aggregated figures at higher level by comparison with results for same variable in other data sets.

What are the next steps to take?

· Develop regional gross nutrient balances on the basis of EU level data sets using the joint OECD/ESTAT methodologies.

· Compare results with national exercises on regionalised gross nutrient balances.

· Improve both input and output data, such as fertilised area and use of fertiliser and grass yield.

· Develop regional coefficients for livestock types and farming systems.

· Much better data on farming practices is needed as these ultimately determine nutrient leaching (where we do not have a ‘structural’ surplus).

· Exchange of information and joint methodological development remain very important in order to be able to pool resources and data.

· Exploitation of national data sets is the way forward for understanding the factors influencing nutrient pressures in agriculture as well as its trend and importance, or the impact of policy measures. However, it remains questionable whether there are resources to handle this wealth of information at EU level, even if it is comparable?

Conclusions on the relationship between water quality and agricultural activities (Group 2) – (the questions discussed in this group were slightly modified).

1) What are the main elements in the relationship between agriculture and water quality that should be addressed as first priority until 2006 in an EU assessment?

· Phosphorus and Nitrogen should be given highest and equal priority. Phosphorous is more demanding in terms of methodological development. Due to a stronger adsorption to the soil, the soil residence time increases. A time lag between the application of fertilisers and the observed effect is created, which is of major importance when the link between measures and water quality is evaluated. The hydrogeo/morphological conditions as well as the current level of saturation influences the time lag. Furthermore, phosphorous appears to have a stronger eutrophication power than nitrogen.

· The scale of an EU assessment should be chosen according to the responsible actors, i.e. river basin authorities, regional authorities, MS or the EU.

· Geographical variation should be kept in mind, since pathways, degradation and retention may vary between regions.

· Pesticides are of great importance as well. However, due to higher complexity, both data requirements and methodological development would be required in order to perform an EU assessment.

· Further, mapping of effects of eutrophication would be of high interest. However, this is a demanding task, which would be difficult to obtain within the given time frame.

2) What is the appropriate integration between statistical/stratified approaches and process-based field or regional scale approaches?

· The stratified approach is very useful, However, regional variations should be included. This could be achived either by applying regional expertise from national evaluations or by taking local variations into account in large-scale models. As mentioned under the conclusion of group one, a nested set of methodologies may be a possible solution.

· Concerning the statistical/stratified approach, a central issue is the overlap or lack of overlap between the administrative units (NUTS I to V) and catchments.

3) What are the needs for data? How should criteria for appropriate density and representativity be defined?

· Within the monitoring program it is of interest to monitor parameters, which are essential in order to describe the nutrient pathways. Identifying these parameters, the expertise from national experts and projects may be useful.

· There is a need for better communication of the currently applied parameters in EU projects and in the EIONET-water.

· It is recommended to make maximum use of existing data before new data creating activities are initiated.

· More information on mitigation measures on national level and their efficiency would be beneficial.

4) What is the role of monitoring? And what kind of monitoring network would be appropriate for nitrogen and phosphorous?

· Through co-operation with the MS data expertise can be provided in order to adapt the monitoring network setup of EIONET-water.

· Furthermore, it should be specified if a monitoring station is placed in order to monitor whether specific measures have had an influence or whether the water quality is improved in general.

Conclusions on modelling and scenarios (Group 3)

1) There is a need for tools to assess EU policies in relation to the impact from agriculture activities on water quality. The scientific community, country authorities and river basin authorities should ensure the credibility of the tools through consultation. Modelling and measures have to be seen coherently.

2) DG Environment requests modelling and scenarios activities that can:

a) illustrate main European trends and effects of European policies, e.g. CAP,

b) be used as tools for river basin authorities and 

c) be used for benchmarking or comparison of river basins

3) On European scale a two tired approach may be chosen for assessment, modelling and scenarios in order to assure an acceptable comparability and credibility. Focus should thus be on the biggest catchments first, before scaling up to a European wide assessment. Different tools and models are needed on different scales and for different activities:

a) To ensure the European wide-coverage, assessment and modelling may be performed for the 50 largest river catchments and/or international catchments (70-80 % of the area and population). For some of these catchments (15-25) good data collections already exist and modelling has been performed. The modelling should be performed on a comparable data basis.

b) However, it may not be the case that the largest international river catchment areas are the ones most affected by agriculture. An alternative could be to focus on areas influenced by intensive agriculture (hotspots).

c) To frame policy design and evaluate effects of policies, smaller catchments may be selected and modelling performed on more detailed data (Euroharp and JRC SWAT modelling approaches)

4) In addition, a basis for European assessment could be the aggregation of results from existing and future regional modelling such as the MARE activity for the Baltic Sea, the DANUBS activity for the Danube catchments, GLOWA-ELBE and national integrated assessments. Coherence may be a challenge. Thus, applying this approach the various tools and methods used should be compared and the errors in using different models/approaches should be assessed.

5) A Common European Database on monitoring results and related statistical information would facilitate assessments on a European scale. Under the FATE project JRC has initiated the construction of such a database and Horst Behrendt at the Institute of Freshwater Ecology and Inland Fisheries, Germany, has - through his work on MONERIS, MARE and Euroharp - developed units that fit into such a database.

a) Within the IRENA operation the joint OECD/ESTAT methodology was applied which provides a common standard for minimum data requirements for nutrient balance calculations.

b) An overview of which data are freely available including country web-sites would be valuable.

c) A set of common rules for disaggregation should be established. These rules should emphasise the minimum requirements when going e.g. from national to regional to local level.

6) Besides predicting future environmental conditions, scenarios may be applied in order to predict the policy effectiveness and whether policy targets can be obtained. The evaluation of scenarios through ex-post analysis should be kept in mind.

Overall conclusions and recommendations from all three groups discussed jointly in the plenary.

1. Nutrients are the main focus but the fate and role of pesticides needs further focus as well.

2. Efforts should be focused on the consequences of change in agricultural activities and land management and the effect of agricultural policy measures.

3. There is a need for using a nested set of methodologies and tools on a European scale. This has to address different scales, activities by different actors and a variety of processes.

4. To ensure reliability on all scales the scientific community, country authorities and river basin authorities should ensure the credibility of the methodologies and tools through consultation. Especially the experience on the regional level has to be brought in through consultation of experts.

5. Detailed assessments (e.g. on country level) are needed for policy evaluation and design, in order to establish a clear link to the Water Framework Direvctive (WFD).

6. The selection of test cases, including on overview on large river catchments  as well as hotspot areas, should be further explored. Test cases with more detailed information may be useful.

7. A Common European Database on monitoring results and related statistical information would facilitate assessments on a European scale.

A paper on minimum data requirement would be useful to prepare.

The database should give an overview of available data.

Coefficients and approaches should be harmonised.

8. Rules for disaggregation and methodologies for up-scaling/aggregating should be developed.

9. The different approaches should be compared and evaluated, e.g. soil nutrient balances /versus farm gate balances.

10. There is a need for European co-ordination of activities.

5. Implication of workshop outcome for future EEA work

The workshop provided good and constructive inputs to EEAs activities on water quality and agriculture. In the coming years EEA will continue and strengthen its activities on integrated assessments in the area of water and agriculture. In addition, the co-operation with other actors such as the JRC, DG Environment, DG Agriculture, Rural Development and Eurostat will be strengthened. 

Collaboration between EEA and JRC-IES work in the field of agri-environmental pressures, catchment analysis and water quality assessment should bring together complementary skills and knowledge. Inputs and results from European and national research and development projects are also important and EEA hope to continue the co-operation that has started with the expert workshop.

EEA aims at producing in 2006 a report with a spatially differentiated assessment of agriculture-water inter-linkages. The report may include an assessment of the agricultural share of the total nitrogen and phosphorus input into the aquatic environment and spatially differentiated assessment of the relationship between the pressures driven by agricultural activities in catchments and resulting water quality of the rivers draining these catchments. EEA activities will in the short term be focused on producing results and assessment for this report. In the longer term the focus will be on activities that can lead to modelling and scenarios that can illustrate main European trends and effects of European policies, e.g. CAP reform. This EU-level assessment aims at a comparable EU wide picture to support policy effectiveness analysis and impact assessment on a large European scale. This differs from the objectives of projects like EUROHARP where they are aiming on the comparability of models that are applied on the River Basin level to support the national implementation of the WFD.

EEA and the Topic Centre on Water has scheduled the following activities in relation to water and agriculture in 2005:

1. Development of an annotated outline of the assessment report to be produced in 2006. This will take into account also the outcomes of the expert meeting describing the further possible steps using the discussed methodologies and tools in EU-assessments by EEA also together with JRC

2. The first practical step will be to prepare the necessary data bases e.g. by Populating the CCM database with EIONET-Water sites located in the catchment in cooperation with JRC and the EEA Map Service. 

3. Improve EIONET-Water Quantity data to support the assessment of agriculture/water quality linkages. Continue to improve the time series (disaggregated) data sets on flows and concentrations of nutrients, which are required by JRC.

4. Perform in collaboration with JRC activities on initial spatial analysis of pressures using available geographical information layers in connection with the CCM database and further develop these layers as necessary. 

5. Collect, prepare and process data to investigate the relationship between pressure information and trends in water quality. The methodologies discussed at the meeting form a  important input to this. In 2006 we plan a first evaluation of results of the empirical modelling and the respective spatial analysis of nutrient inputs and the effects on water quality. Building up on this the further use of other modelling approaches, first on medium scale, or the link to more detailed modelling approaches in hot spot areas  could be developed.

6. Encourage, and contribute to, the calculation of regional gross nutrient balances (NUTS 2/3 level following the IRENA model) by Eurostat and the JRC. This should extend to the new (and future) EU Member States as far as possible.

7. Review and compile together with the JRC (and Eurostat) data on agricultural practices relevant to nutrient management. This will build on work under the IRENA operation and the CIFAS project (on cross-compliance and farm level indicators).

8. In collaboration with JRC (and the EEA Scenario Group), investigate the further conceptual development of scenario analyses linking the information on management practices, nutrient input and water quality to measures relevant for the policy cycle.

9. Maintain cooperation with, and provide relevant input to, the Water framework directive process, in particular the Strategic steering Group “WFD and Agriculture” .
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7. Workshop background paper: EEA JRC joint action on agriculture and water linkages

Content

7.1 Background

7.2 Starting point

7.3 Further steps for EU-wide assessment of agriculture water linkages (Cooperation between EEA and JRC)

7.4 Input from the expert meeting

7.1 Background

A broad assessment of the linkages between agricultural activities and water quality (focused on Nitrogen and Phosphorus) has to take into account both the quality criteria and requirements given by the WFD and the effects the CAP and other driving forces have on land management and subsequently diffuse inputs.


Figure 1: water quality, agricultural management and the related policies

So far assessments on water quality are available on several scales and with varying data density. On European scale EEA gave some information on the trends in water quality using data from its Waterbase. With respect to pressure assessment nutrient surface balances have been calculated in the framework of the IRENA project at EEA. On the EU- scale broad assessment on the cause-effect relationship, the linkage between the information on water quality and proxy pressuresare limited.

The bulk of the assessments are available on a regional or local scale. On this level several cause-effect relationship evaluations are feeding also the policy requirements of the WFD where information on the pressures in the River Basin Management Districts (RBMD) have to be reported by 2005.

7.2.
Starting point

Both EEA and JRC-IES work in the field of agriculture and water environment. Especially collaboration in the field of agri-environmental pressures, catchment analysis and water quality assessment would bring together complementary skills and knowledge. It would enhance the consistency and coherence of the activities undertaken ensuring non-duplication of work. The rational of both activities is supporting EU legislation, and in particular the Nitrates Directive by evaluating Farm Management Practices, the Water Framework Directive by quantifying the impact of Agriculture (nutrient and pesticide losses) on the Environment, and cross-compliance by providing appropriate across-programme quantification tools.

In the JRC/IES Annual Work Programme for 2004, Action 2153, contributes to the "assessment, quantification and monitoring of impacts of agri-environmental measures and support the implementation of the environmental axis of the Rural Development policy". FATE, a task of AGRI-ENV action, deals in particular with the assessment of agro-chemicals in terrestrial ecosystems in view of supporting the implementation and monitoring of various policies dealing with diffuse pollution from agriculture.
In more detail, FATE aims at collating basic geographical and non-spatial information necessary to run a variety of assessment tools at EU scale. It applies state of the art modelling procedures to perform source apportionment to allocate nutrient fluxes to a variety of anthropogenic and natural sources, and set up predictive tools in order to evaluate alternative management scenarios with the objective of reducing the impact of applied agro-chemicals on the environment.

The action is strongly linked to on-going activities within the IRENA framework, and research projects such as EUROHARP for nutrients and HAIR for pesticides indicators.

Three major objectives are envisaged in FATE:

· develop an EU wide database containing consistent GIS coverages relevant to the assessment of agrochemical in the soil-air-water continuum

· develop a relational database to manage the non-spatial data relevant to the assessment of agrochemical in the soil-air-water continuum

· setup and link various models (catchment scale, one-dimensional, statistical) to the data and information collected in the first two parts of the project in order to perform various assessments linked to the application of agrochemical.

Various methodologies were selected to cover needs across a wide range of spatial scales. The statistical methodology will be used as a first tier for identification of critical areas using limited information. Based on this preliminary screening, the SWAT model is expected to perform on selected large basins and in-depth analysis of the processes involved in nutrient and pesticide losses. The one-dimensional approach will be used to evaluate locally the impact of different farming and management practices on nutrient losses. This nested approach is setup in order to tackle the environmental problems linked to agrochemical application at the appropriate scale.

The conceptual framework for the FATE task is illustrated below:
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Figure 2: conceptual framework of FATE

EEA summarised its activities on integrated assessments in the area of water and agriculture in its work program 2004/2005 under the project 4.3.3, Linkages between Agriculture and Water Quality.(LARA). Part of the activities is the assessment of water quality using EEA water data, collected from Member States via EIONET (Waterbase). EEA has water quality data from monitoring programmes for more than 3000 stations, many with data from more than 10 years.

Close links exist from this framework action to the IRENA project on agri-environmental indicators. Within IRENA several water related indicators are developed at administrative level (NUTS 2/3). The results of the indicator on gross nitrogen balance are of special interest for the analysis of potential nutrient risks from agriculture. 

Gross nitrogen balance investigates the potential surplus of nitrogen on agricultural land and the basis of the joint OECD/Eurostat methodology. This is estimated by calculating the balance between nitrogen inputs, added to an agricultural system and nitrogen outputs removed from the system per hectare of agricultural land. The main balance inputs include volumes of nitrogen as mineral fertiliser, organic fertilisers, biological nitrogen fixation according to crops and atmospheric deposition per hectare. The atmospheric deposition component of the balance can also come from non-agricultural sectors. The main balance outputs include volumes of nitrogen taken out by harvested crops and grass/fodder grazed by livestock per hectare. The indicator is based on balances submitted to the OECD or by using EU-15 wide data sets. At present the data is reported at national level for 1990 and 2000.

Before carrying out source apportionment based on assessment of emissions, detailed statistical approach of existing data is required. Stratification techniques applied to monitored observations in rivers provide consistent relationships and trends between potential pressures on catchments (expressed through diving forces: land cover, population density; etc.) and water content in nutrients, organic matters, etc. This step is very important because it provides a proof of relationships and impacts between activities and observations. The stratified approach allows qualifying the catchments according to the lesser or greater share of agricultural activities despite not requiring detailed data on emissions.

A second important expected outcome is the analysis of representativity and sufficiency of current data monitoring and collecting with respect to needed level of assessment. 

In the future cooperation on agriculture and water linkages the statistical/stratified approaches for source apportionment developed at JRC and EEA will be applied on the same data sets to make common use of the efforts to improve data availability and to ensure comparability of results.

7.3
Further steps for EU-wide assessment of agriculture water linkages - Cooperation between EEA and JRC

The cooperation takes place in a framework of existing activities. Some of them are shown in the figure below. 

The challenge is to use these methodologies, approaches and assessments to provide on EU-level a comprehensive view on the impact of agricultural activities and policies to the quality of the water environment. The common customers for this assessment are DG ENV and DG Agri.

The understanding of the linkages between agriculture and water quality requires 

(1) more detailed spatial analysis of the pressure assessment and water quality assessment, 

(2) modelling at catchment level to evaluate the pressure vs. quality relationships.

(3) upscaling of catchment level results to integrate into mid and long term policy assessments.

Therefore, tools and methods have to be developed to perform the mentioned environmental assessments in a spatially resolved way, linked to the catchment and made available in the policy assessment. EEA focuses here on empirical assessments at EU-level, stratified statistics and water accounts. 

Prerequisite for the cooperation on pressure and impact assessment is the cooperation on data management with special focus on the use of CCM and the spatialisation of EEA water data

The main cooperation between EEA and JRC will take place in a first step in the field of modelling for the pressure assessments, the quality assessments and the assessment of the pressure/impact relationship (3 central boxes in Fig 2 above). 









Figure 2: Steps of pressure and impact assessment on European scale






      Figure 3: Implication for the Policy Process

Main issues in a joint project are:

(1) Use of assessment approaches with comparable datasets (e.g. case studies); cross validation of results

(2) Upscaling of small scale, process based modelling results; link with assessments from nutrient surface balance and water quality accounts.

Next activities in the joint project: 

1) As a level 0 approach EEA will provide an overview of existing results on source apportionment (sectoral and spatial) and an overview of ongoing projects with focus on spatial modelling. The expert meeting is part of this.

2) The further cooperation in the spatial assessment of source apportionment will focus on the statistical approaches. For the JRC as well as the EEA work on statistical source apportionment the collection of time series of flow data across Europe (minimum time step is monthly) and time series of concentration data across Europe for nitrate, ammonium, total N, soluble reactive phosphorus, total phosphorus, Suspended Solids and organic matters are necessary. Next to the data from the EIONET-water data flow additional data will be used starting with cooperation with France. UK (England, Wales, Scotland, Northern Ireland), Ireland, Spain and Germany are possible cooperation partner as a higher data density is generally available.  
JRC will focus on the Computation of fluxes of nutriments and sediment based on existing methodologies (HARP)

3) For the calculation of Nutrient Gross Balances the improvement of technical coeffi​cients for agricultural emissions applied to volumes of activity is necessary. They ex​press the lumped effect of practices, climate, soils, etc and have an important regional component. Regional specifications are needed for the national coefficients reported to Eurostat at national level. We hope to benefit from ongoing work at DG ENV.
To further refine the evaluation of the impact of management practices collection of management practices for fertilizer application is necessary: type of application, timing of application, and method of application, quantity. This data should be available on a per-crop basis. The Eurostat PAIS project is a starting point here.

4) Description of the contribution from point sources and analysis of the relationships between derived pressures, water quality and loads; EEA will contribute with data from EPER and other data on point sources (as EPER is probably sufficient and not enough representative).

5) Evaluation of the use of additional layer of riverine input data as available from the Marine conventions (OSPAR RID, HELCOM) to be included as an additional data source. This could fill in gaps in data availability or provide an evaluation of the first proxy explanation, as far as the assessment methods used by the convention differ from the methods used here.

6) The source apportionment and identification of the contribution of sectoral activities (agriculture, industries, WWTPs, households) should sum up to the total loads of nutrient at EU scale on a catchment basis and compare this sum with fluxes computed from monitored data. Apportionment could be performed using the JRC statistical model relating measured fluxes with total pressure using a nested-catchment approach as well as EEA EU wide data and approaches.

7) As next steps in the SWAT modelling JRC will:

· Focus on the calibration of the SWAT model at continental scale. Once calibrated, the SWAT model will be used to estimate the diffuse losses originating from agriculture via different pathways including surface runoff, groundwater, particulate transport, and direct and indirect emission of N2O to the atmosphere

· The calibrated model will be used to evaluate alternative scenarios linked to management practices (till versus no-till, split application of fertilizers, etc.), land use, climate change. etc.

7.4.
Input asked from the expert meeting

The main aim of the meeting is to find recommendations for possible European wide assessments for the linkages between agriculture and water quality. Experts are asked to report on their own approaches and to discuss based on the background document and the presentation given in the first session ways and means for an EU-wide approach, that could serve the needs of the EU-bodies.

The following questions will be discussed in break out sessions:

· What are the most relevant aspects to be covered by European Institutions (EEA/JRC) and how can European and national research activities contribute?

· How could case studies on regional scale be integrated and up-scaled into a Europe-wide assessment?

· What are the data limitations (monitoring, statistics from surveys and administrative data) and constraints with respect to data comparability and how could they be overcome?

· Which complementary approaches could be used to check consistency of outcomes? 

8. Abstracts

8.1
Assessment of Agricultural Nitrogen Balances for Municipalities - Example Baden-Wuerttemberg (Germany)

Martin Bach1,2, Hans-Georg Frede1
1 University of Giessen, Institute of Landscape Ecology and Resources Management, Giessen, Germany

2 Contact: Dr. Martin Bach, Inst. Resources Management, H.-Buff-Ring 26-32, 35392 Giessen, Germany, phone +49 641 9937375, fax +49 641 9937389, email: martin.bach@agrar.uni-giessen.de

Abstract

For the implementation of the Water Framework Directive (WFD) the spatially differentiated evaluation of water eutrophication caused by non-point source nitrogen input constitutes a central issue. The nitrogen (N) balance surplus is a commonly used indicator for identifying areas vulnerable to nutrient pollution. The WFD recommends a minimum area of ca. 10 km² for the spatial resolution of river basin management plans, thus it is also appropriate to calculate the nitrogen balances with a comparable spatial resolution. In Germany municipalities (EU nomenclature: LAU level 2) are the smallest administrative units for which Agricultural Census data are available. However, it is necessary to replace numerous entities in the Agricultural Census records that were not published for reasons of data secrecy. The estimation of nitrogen mineral fertilizing quantities for regional units is considered to be the most critical point of a N balance. Using nitrogen surface balance calculations for the municipalities of the federal state of Baden- Wuerttemberg (Germany), approaches will be introduced for both points which lead to reasonable results.

Key words: nitrogen, non-point source pollution, soil surface balance, spatial resolution, water framework directive.

The full paper is  uploaded to EIONET Water Circa, availeble at http://eea.eionet.eu.int/Public/irc/eionet-circle/water/library
8.2
Nitrate leaching risks in intensive livestock regions in Europe

André Pflimlin

Institut de l’Elevage, 149, rue de Bercy, 75 595 Paris cedex 12, France, andre.pflimlin@inst-elevage.asso.fr, tel : 33 1 4004 5255 - fax : 33 1 4004 5275

Abstract
Over the last three years, we have been involved in four projects related to water pollution by nitrates in livestock regions.

1. An enquiry about the “Implementation of the nitrates directive in 2002-2003 in 8 EU member states and 12 dairy regions” (Pflimlin A. 2004, Institut de l’Elevage).

Despite the main focus on the practical and local Nitrates Directive implementation, we have also tried to estimate the potential for nitrate leaching by mapping some common indicators : 

- Load of N : animal manure / ha AA in 2000 [FSS Nuts3 x LFA]

- Calculation of nitrogen surplus. We have done the work only for three countries : Denmark, France and the Netherlands because FFS 2000 was not available for EU 15 in 2002. We would like to discuss the nitrogen surplus map produced by Eurostat 1997 / Nuts2 (especially for Ireland and Italy).

- Sensitivity to water drainage or leaching in winter. Sensitivity to leaching is estimated with the Burns model (1975) in which drainage water and type of soil have a major role. The model should only be used in free drained soils with little slope !

- Average nitrate content in ground or surface water. These maps produced by the EC (Com 2002) were quite heterogeneous between countries. So it was not possible to make any direct link between theses different maps or indicators at that stage.

2. An European workshop on “Nutrient management in intensive dairy farming” hold in Quimper (France), June 2003.

The organising committee (PRI Wageningen, INRA, Institut de l’Elevage) asked the participants to form a country team and to prepare a written report about the environmental regulation implementation as well as to present a typical dairy farm for group discussions. All the presentations and discussions will be published by Wageningen Pers (early 2005), as un contribution for a working group of the European Grassland Federation.

3. An Inter-reg III B Atlantic area project, called Green Dairy

This project coordinated by the French Livestock Institute brings together 10 research and development partners from 5 countries and 11 regions. It started in October 2003 for a 3 years period and with 4 key actions : 

· Monitoring of mineral flows in 9 research stations, on complete dairy systems making it possible to identify the critical points and measure the effectiveness of various solutions to protect the water sources.

· Networks of pilot farms with motivated farmers optimising their environmental practices (mineral balance, fertiliser plan …)

· Modelling and mapping work to optimise the previous monitoring operations, make their interpretation easier and to quantify the possible progress margins on a regional scale. 

· Wide ranging communication, with exchange between different countries and farmers, advisors, researchers and other stakeholders.

4. A specific statistical analyse for France about agronomic and physical environment indicators and  nitrate contents in ground or surface water. 

First maps show quite nice overlaps of agro-environment indicators and nitrate spots over 40 mg in water. Analyses have to be completed.

In 2005, we will continue to work with the French data : 

· nitrate measurements 2000 – 2001, evolution

· grouping the individual points by water catchments etc.

In 2005, we will also start to work on mapping the risk indicators for the Green Dairy regions and to quantify the contribution of dairy farming to the total nitrogen losses and nitrate pollution.

8.3
Assessment of Agricultural Nitrogen Balances in France based on agricultural surveys and Corine land Cover– NOPOLU system

Philippe Pointereau (1,2), Guillaume Legall (2,3)

1 SOLAGRO, Agro-ecology  Department, Toulouse, France

2 Contact : Philippe Pointereau, SOLAGRO, 75 voie du TOEC, 31076 Toulouse cedex 3, France , phone +33 567 696969, fax +33 567 696900, email : philippe.pointereau@solagro.asso.fr
3 BETURE-CEREC, Saint Quentin, France

4 Contact : Guillaume Legall, BETURE-CEREC, 2 rue Stephenson , Montigny Le Bretonneux, 78181 Saint Quentin, France, phone +33 130 129105, fax : +33 139 449 187 , email : guillaume.legall@beture-cerec.com

Abstract

We evaluated for 2000 the agricultural nitrogen surplus for France and we realised nitrogen balance at nuts 4 scale. We estimated the nitrogen surplus for each plant  production.

Nitrogen balance realised with NOPOLU System is a soil surface balance.

This model use data sources from agricultural surveys (Farm survey 2000, Agricultural Pratices 2001, Pastures 1998, Annual Agricultural statistics), from EMEP network on atmospheric depositions, from industry sources (consumption of chimical fertilizers) and coeficients (kg of nitrogen per kg of grain, per animal, nitrogen fixations  …).

All  these informations and data available at differents scales (local to national) are geographical located with Corine Land Cover.

The performance of this nitrogen balance « NOPOLU system » comes from the independance of the data sources and the coherence of the results.

The system can be improved with a better local validation of the data.

The full paper is  uploaded to EIONET Water Circa, availeble at http://eea.eionet.eu.int/Public/irc/eionet-circle/water/library
8.4
Monitoring effectiveness of Nitrates Directive Action Programmes in eight northwest-central European countries: Results of the MonNO3 workshop, The Hague, 11-12 June 2003

Dico Fraters, Karel Kovar, Jaap Willems (RIVM, The Netherlands)

Jens Stockmarr (GEUS, Denmark)

Ruth Grant (DMU, Denmark)

Abstract
Our paper will summarise the contributions of the participants to the MonNO3 workshop, organised by RIVM, GEUS and DMU in The Hague (Scheveningen) in the Netherlands from 11-12 June 2003. More specifically, it will provide a synthesis of the papers and outline the workshop discussions. Eight EU Member States (Austria, Belgium, Denmark, Germany, Ireland, Sweden, The Netherlands and United Kingdom) participated and delivered a paper. Three countries participating in the workshop, the Czech Republic, Poland and Slovakia, were EU candidate member states at that time.

There are large differences between countries with respect to both use of surface waters and groundwater, and the intensity and structure of the agriculture. However, there does not seem to be a relationship between the intensity of agriculture and whether Member States have either designated Nitrate Vulnerable Zones or applied their Nitrates Directive Action Programmes to their entire territory. Derogation with respect to the maximum allowable nitrogen application rate of 170 kg ha-1 N with manure is only applied for or considered by Member States with a substantial livestock density. 

Member States are currently investing considerable time and money in monitoring networks, with several of them still busy extending their networks. There was agreement at the workshop on the general strategy for effect monitoring of the Action Programmes; however, this does not imply that all Member States have to monitor in the same way. The guidelines for monitoring under the Nitrates Directive, still in draft form, outline the monitoring of agriculture and water quality, i.e. effects of nitrate input to surface water and groundwater. All contributions presented make clear that water quality is not only influenced by agricultural practice but by other factors as well. Soil type, hydro(geo)logical characteristics of sediments or rocks, or of the surface water system, and climate and weather are examples of environmental factors that may cause differences in water quality between locations or in time. The type and structure of the farm, the educational level of the farmer, and whether the farmer has a successor or not are examples of “farm factors”. These farm factors influence the way policy measures are implemented in farm practice, forming a reason for monitoring these factors as well. 

Two different approaches of effect monitoring, upscaling and interpolation, were defined but not discussed in detail, since this was beyond the scope of the MonNO3 workshop. The upscaling approach uses the results of studies on effects of changes in agricultural practice on nitrate leaching (and water quality) on experimental sites (e.g. plots or parcels). Process models and data on national-scale change in agricultural practice are used to upscale the experimental-sites results to describe the effect of the Action Programme on nitrate leaching and water quality on the national scale. The interpolation approach uses the results of the monitoring of agricultural practice and nitrate leaching (and water quality) on a random sample of locations, e.g. farms. Statistical models and national-scale monitored changes in agricultural practice are used to describe the effect of the Action Programme on nitrate leaching and water quality on the national scale. 

8.5.
Nutrient retention in floodplains of the river Rhine

Jan Vermaat1, Harry Olde Venterink2 and Guda van der Lee3

1. Institute for Environmental Studies, Vrije Universiteit Amsterdam, De Boelelaan 1087, 1081 HV Amsterdam, The Netherlands; jan.vermaat@ivm.falw.vu.nl
2. ETH Zürich, Geobotanical Institute, Zürichbergstrasse 38, 8044 Zürich, Switzerland

3. Wl Delft Hydraulics, Rotterdamseweg 185, 2600 MH Delft, The Netherlands

Abstract

We evaluated the importance of floodplains for nutrient retention in two distributaries of the river Rhine by monitoring N and P retention in a body of water during downstream transport. We hypothesized that (i) retention of P is much larger than retention of N, and (ii) nutrient retention increases with an increasing amount of the discharge flowing through floodplains (QF). The second hypothesis was tested by comparing retention between the rivers Waal (low QF) and IJssel (high QF), as well as at different discharges. Total-N did not decrease significantly during downstream transport in both rivers, whereas 20-45 % of total-P disappeared during transport in the river IJssel. This difference between N and P retention―supporting the first hypothesis―was likely caused by differences in sedimentation through a much lower proportion of N adsorbed to particles than of P (2-3% of N vs. 50-70% of P).
8.6.
Nutrient losses from agriculture in the Nordic and Baltic region

Per Stålnacke

NIVA –Norwegian Institute for Water Research, P.O. Box 173, Kjelsås, N-0411 Oslo, Norway (E-mail: per.stalnacke@niva.no)

Abstract
Nutrient losses from agriculture are considered to be responsible for the major input of nutrients to surface waters and maritime areas in almost all the Nordic and Baltic countries. National programmes for monitoring nutrient losses from agricultural soils have a relatively short history in the Nordic-Baltic region. For example, such programmes were established in 1988 in Sweden, in 1989 in Denmark, and as late as 1992 in Norway. The results of these programmes have been presented mainly in national reports, and there has been no coordination or more formal cooperation on the regional level, nor any common recounting or analysis of monitoring data. 

The presentation will describe nutrient losses from and the characteristics of 35 selected catchments (12 to 2000 ha) in the Nordic and Baltic countries. Here, we also discuss possible explanations for differences in nutrient losses between the studied catchments and countries, as well as the environmental effects related to soils, climate, hydrology, and management practices. 

Generally, the lowest losses were observed in the Baltic countries and the highest in Norway. In addition, the nutrient losses were also characterised by significant within-country and interannual variations, particularly in the Norwegian catchments. One of the most striking findings of our study is that the average losses varied greatly among the studied catchments. The main explanations for this variability were found to be water runoff, fertiliser use (especially the amount of manure), soil type, and erosion (including stream bank erosion). However, there were several exceptions to this, and it was difficult to find general relationships between the individual factors. For example, there was a poor correlation between nutrient losses and surpluses(i.e.soil-surface balance). Therefore, our results suggest that the observed variability in nutrient losses cannot have been due solely to differences in farm management practices, although the studied catchments do include a wide range of nutrient application levels, animal densities, and other relevant elements. There is considerable spatial variation in the physical properties (soil, climate, hydrology, and topography) and the agricultural management of the basins, and the interaction between and relative effects of these factors have an important impact on erosion and nutrient losses. In particular, hydrological processes may have a marked effect on N losses measured in the catchment stream water. Our results indicate that significant differences in hydrological pathways (e.g., the relationship between fast- and slow-flow process) lead to major regional differences in N inputs to surface waters and therefore also in the response to changes in field management practices. The need to understand the effects of hydrological processes on nutrient losses adds a new dimension to nutrient management strategies. Agricultural practices such as crop rotation systems, nutrient inputs, and soil conservation measures obviously play a significant role in the site-specific effects, although they can not explain the large regional differences that we observed in this study. The interactions between agricultural practices and basic catchment characteristics, including the hydrological processes, determine the final losses of nutrient to surface waters, hence it is necessary to understand these interactions in order to efficiently manage diffuse losses of agricultural nutrients.

8.7.
Quantifying agricultural N and P losses in European catchments with different load partitioning tools: EUROHARP project results.

Brian Kronvang

National Environmental Research Institute, Department of Freshwater Ecology, Vejlsøvej 25, 

DK-8600 Silkeborg, Denmark. 

E-mail: BKR@DMU.DK.

Abstract

One major research challenge in the EU 5th FP EUROHARP project is to apply nine different quantification tools to the measured annual nitrogen and phosphorus exports from 17 European catchments in order to compare their behaviour for simulating seasonal and annual nutrient losses. One major outcome of the EUROHARP project is that the performance of the models can be validated statistically by comparing simulated and measured loads. Moreover, the applicability and capability of the nine quantification tools for River Basin Managers can be evaluated by comparing their partitioning of nutrient loads from the 17 European River Basins. The partitioning of nutrient loads requires that models can make reliable estimates of nutrient retention in surface waters, wetlands and groundwater. An inter-comparison of the first results obtained from the three core-catchments show that the nutrient retention calculations differ greatly between the quantification tools. To facilitate a more standardised way of calculating nutrient retention the EUROHARP project has developed a Retention Tool (NUTRET) that can assist River Basin Managers in calculating nutrient retention in surface waters and wetlands. The source apportionment tool is one of nine quantification tools being evaluated for assessing the level of diffuse nutrient pollution in European catchments. The source apportionment tool has been applied on data from the EUROHARP catchments. The results obtained show large differences in the magnitude of diffuse nitrogen and phosphorus losses across European River Basins.

Additional information is  uploaded to EIONET Water Circa, availeble at http://eea.eionet.eu.int/Public/irc/eionet-circle/water/library
8.8.
Changes of agricultural diffuse nutrient inputs in major European river systems and their contribution to the nutrient loads

Horst Behrend

Insitute of Freshwater Ecology and Inland Fisheries, Müggelseedamm 310, D-12587 Berlin, Germany

Abstract

Within different European projects the model MONERIS was applied to estimate the point and diffuse sources of nutrients in catchments (Axios, Danube, Daugava, Elbe, Po, Odra,  Rhine, Vistula and about 20 smaller catchments). This model allows to distinguish between different diffuse pathways of nutrient emissions into the river systems, to separate the total emissions and loads into the sources of the main drivers (waste water management and agriculture, geogenic background) and to estimate the nutrient load from the rivers to the coastal zone. The large range of the applications offers the possibility to give an overview which covers 23 % of the total basins of the European seas where 38 % of the European people live.

- 
The analysis shows that an urgent need for the forthcoming of the analysis of nutrient emissions into European river catchments is the establishment of an harmonized database reaches from unified digital maps over the access to statistical data on waste water management, population and agriculture on the lowest possible administrative level and their controlling to measurements of flow and concentrations in the rivers. 

-
Outside of the fact that the needed data were available or not sufficient in resolution in space and in quality the application of the models was successful in the most cases and the model itself could be further developed based on the experiences on the different river catchments. From this it can be concluded that a modelling of the nutrient emissions of the whole basins of the European Seas seems to be possible.

-
Because the situation in the investigated river catchments is very different regarding the socio-economic situation and population density as well as the natural conditions (precipitation, flow, soil, river network, lakes). The model results are different for each of the river catchments. But if all results are compared and analysed also some general thesis can be derived.

-
Regarding the nutrient inputs into the river systems form diffuse sources it can be concluded that the intensity of the land use especially in agriculture and the natural conditions influences the nutrient emissions much more than the land use itself. This is the reason that especially for nitrogen. The Rhine and Po have about the double to threefold specific N emissions than the eastern and southern European river systems (Axios, Vitsula, Odra, Danube, Daugava). 

-
Extreme reductions of the nitrogen surplus in all of the Eastern European countries were identified in the earlier 1990`s due to the changes of the socio-economic condition in this countries. Compared to this the evolutionary reductions of the nitrogen surplus in the western European countries are very small and the share between the levels of N surplus between the river catchments in Eastern and Western Europe is increasing. Within the set of the European countries the N surplus and the specific nitrogen emissions into the river systems is extraordinary for The Netherlands and partly Belgium and Germany. Especially there is an urgent need for further reductions. 

-
But there is to consider that the difference between the levels of the N surplus in agriculture will be reduced if the population living in the countries is taken into account. Consequently the amount of the specific N surplus reflects to a part also the regional differences in the population density in the European countries. 

-
The regional distribution of the agricultural intensities in Europe leads in combination with the regional distribution of flow conditions - the most important driving forces for the retention of nitrogen in the groundwater and in the surface waters- to extreme gradients of the nitrogen loads from the river catchments into the coastal zone. Whereas the specific nitrogen loads from the Axios and the Vistula but also the Danube, Daugava and Odra into the coastal zone are between 2 and 6 kg/(ha·a) N. The corresponding load is in the Humber, Po and Rhine three to four times higher.

-
The nitrogen inputs caused by agriculture activities are the dominant source for the present level of nitrogen loads. At background conditions the nitrogen load from the investigated rivers systems to the coastal zone was at least 4 to more than 10 times lower as now. 

-
For phosphorus the point source discharges are also now with exception of the Elbe the dominant source for the nutrient loads in the rivers. But in some catchments also the contribution of direct industrial discharges is extraordinary high (e.g. Axios). For the other river catchments (with exception of the Po and Axios) the second largest source of P in the rivers are the agricultural emissions mainly due to erosion and surface runoff.

-
The experience from the Rhine and Elbe shows that the nutrient loads to the coastal zone were already reduced within the last two decades but this reduction was for nitrogen not sufficient to fulfil the OSPARCOM and HELCOM targets of 50% reduction. The main reason for this reduction is the improvement of the wastewater treatment and to a part in the Elbe also the extreme decline of the agricultural intensities.

- 
For Phosphorus the decline of the loads reached a level of more than 50 % but mainly due to improvement of wastewater treatment and introduction of P-free detergents (Rhine,Elbe). For the other rivers it was found that the situation in the first half of the 1990`s was not so different from the situation at the end of the 1990`s. The difference in the flow conditions masks often the changes of the nutrient emissions (especially for nitrogen).

- 
The scenario calculations for possible changes of the nutrient emissions into the Elbe and Danube basin show clearly that a substantial reduction of the nitrogen emissions into the rivers can only be reached by extreme measures as introduction of a substantial N-fertilizer taxes or reduction of the meat consumption to the needed physiological level (about 0.1 Animal units or 50 kg per inhabitant and year). For “free market” or “liberal” scenarios it can be expected that the nitrogen loads within the Eastern European rivers will be increase once more in the next decades. 

8.9.
Model-based and statistical methods for assessment of goal achievement

Anders Grimvall

Linköping University, Sweden; e-mail:angri@mai.liu.se

Abstract
Development of effective management plans for reducing the input of nutrients to aquatic environments is hampered by the prevailing uncertainty regarding the efficiency of the measures that can be taken. Moreover, the assessment of goal achievement is often incomplete or inefficient. Here, we compare and discuss the merits of process-based models and statistical analyses of monitoring data as decision support.

The development of river basin models of water discharge shows the power of physics-based modelling. A few relatively simple model components are sufficient to make relatively accurate predictions the impact of rainfalls on the water discharge, and several rainfall-runoff models have successfully been used to predict the short-term dynamics of the water discharge. Modelling the effect of interventions in the nutrient cycle is a much more demanding task. First, the residence times of nutrients and water can be very different. Second, the lack of easily observable impulse-response patterns makes the validation of nutrient models very difficult. Moreover, it is not generally recognized that a model of the turnover of nutrients can be good at predicting the short-term response to rainfalls even if the modelled long-term response to changes in nutrient inputs is rather unrealistic. Computer simulations of water and nitrogen residence times using the INCA-N model can illustrate that the choice of river basin model and model parameters is crucial.

The past few years of research about flow-adjustment and other forms of statistical normalisation of observed riverine loads of nutrients have demonstrated how natural fluctuations and effects of human interventions can be separated. Examples from Germany and Sweden illustrate that most of the international variation in riverine loads of nitrogen can be explained by variation in the total amount and seasonal distribution of the water discharge. The riverine loads of phosphorus are more closely related to the load suspended particulate matter. Furthermore, it is illustrated that the human impact on phosphorus loads can vary strongly with the proximity to the sea of the sampling site at which the loads are assessed.

References: 

Hussian, M., Grimvall, A., and Petersen, W. 2004. Estimation of the human impact on nutrient loads carried by the Elbe River. Environmental Monitoring and Assessment.96:15-33.

Wahlin, K., Shahsavani, D., Grimvall, A., Wade, A. and Butterfield, D. 2004. Reduced models of the retention of nitrogen in catchments. In  C. Pahl-Wostl, S. Schmidt, A.E. Rizzoli, and A. J. Jakeman (eds.) Complexity and Integrated Resources Management, Transactions of the 2nd Biennial Meeting of the International Environmental Modelling and Software Society, iEMSs: Manno, Switzerland, 2004.
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Model based impact analysis of policy options aiming at reducing diffuse pollution by agriculture - a case study for the river Ems and a sub-catchment of the Rhine*
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Abstract

In this paper an integration of the agricultural economic model RAUMIS with the hydrological models GROWA98 and WEKU is presented. The focus lies on an area wide, regionally differentiated, consistent link-up between the indicator ‘‘nitrogen balance surplus’’ and nitrogen charges into surface waters. The model network is used to analyze the status quo situation in the year 1999 for two river catchments in Germany that feature very distinct natural and socio-economic conditions. Regarding agriculture, the study areas include regions with specializations in cash crops, in intensive livestock featuring high nitrogen surplus, and extensive livestock production on permanent grassland. Due to regionally varying hydrological conditions quite different shares of agricultural nitrogen surpluses ranging from 25 to 92% enter surface waters. Furthermore, impacts of alternative nitrogen reduction measures namely a limitation of livestock density and a tax on mineral nitrogen are quantified. Measures of the nitrogen reduction potential and costs in terms of agricultural income forgone are taken into account in the assessment. Results regarding the effects of restricting the livestock density or tax mineral nitrogen highlight that the mitigation of diffuse water pollution problems requires regionally tailored measures.

Keywords: Diffuse water pollution; Model-based policy consulting; Interdisciplinary model networks; Agricultural sector model; Agri-environmental, policy evaluation
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