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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.

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:

[image: image1.png]Joint Research Centre

EUROPEAN COMMISSION

o FATE Project Conceptual Framework

Joint Research Centre

st 10 1001
Bl
1. European-wide data I %’\ a5
] a
- A —
I M| Elzlseomaesosesos
2. Harmonized Geographical — — HES A
Agro-chemicals Input B Ly
o Policy hemicals Tnp A
Support tool
Nitrate
Directive 3. Process Based Models: SWAT, \‘/
PPP Thematic Statistical source apportionment .
strategy p 3
“Environmental
indicators ’

5.5cenario analysis

Climate, Management =
25,

’WS Soil and Waste Unit






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.

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.










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

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






Figure 3: Implication for the Policy Process

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). 

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.

3 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? 

Methodologies available respectively on EU or catchment scale or transferable
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Cause – effect relationship. 
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Empirical�statistical approaches on source apportionment at EEA/JRC
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Water quality assessment
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- overview on existing results on pressure and impact assessments (sectoral and spatial source apportionments)
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