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1. Project summary

This study has been developed to provide a scientific foundation for fulfilling the requirements of the EC Water Framework Directive (WFD) in Baltic coastal waters. The study will provide decision-makers with an internationally uniform system to identify appropriate type areas and reference conditions (required in the EC-Water Framework Directive) for the Baltic ecoregion based on a sound scientific foundation. The results of the study will further be used to identify the degree of deviation from ideal reference conditions and the likely response of Baltic coastal ecosystems to reduced anthropogenic pollution. A key feature of this project is to ensure that the results are made available to all end-users, especially environmental decision-makers. The study is unique in that it represents the only attempt to develop type areas and reference conditions for an entire ecoregion i.e. across national borders, and we expect that it will greatly contribute to harmonise national approaches to implementing the WFD.   

Scientific objectives and approach

The scientific objectives of the study are to develop a common methodology for establishing coastal types in the Baltic Sea by identifying the key factors triggering ecosystem alteration and their relative importance and key indicators for ecosystem functioning in relation to alteration of the coastal ecosystems. In addition, quantitative ecological relationships and empirical models that describe the relationship between anthropogenic pressure and key indicators in the coastal zone and ecological reference conditions for Baltic coastal water bodies will be developed. The WFD requires that the ecological state of all coastal waters is quantified by first identifying appropriate type areas (typology) and for each of the type areas establish reference conditions, corresponding to pristine conditions, for different quality elements. The ecological state of each parameter is referenced to the pristine condition. The Baltic Sea has, however, been strongly affected by anthropogenic activities such as nutrient loading, pollution and mechanical impact during the history of human occupation. Consequently pristine reference conditions cannot be identified and measured directly in this region. An alternative method to derive reference conditions is to develop functional relationships that relate anthropogenic pressures to ecosystem responses.  The project will result in recommendations on how to develop new monitoring strategies for Baltic Sea coastal ecosystems, based on the derived typology, reference conditions and key indicators.

Expected impacts

The implementation of the WFD constitutes a major change in the management of coastal areas on the European level. There is rarely co-ordination between administrative initiatives and the scientific community. CHARM will provide a matching timeline between the administrative procedures involved in implementing WFD and development of a scientific basis for the proposed changes. CHARM represents in that way a scientific answer to questions asked by decision-makers and administrators and the community added value is thus obvious. CHARM will provide the tools to implement the WFD in a scientifically sound manner, including a set of guidelines for future monitoring in the Baltic ecoregion. 

CHARM also provides a common approach for implementing the WFD in the Baltic ecoregion that can be used by member states and applicant countries, in addition to an international forum for exchange of information between different national authorities and scientific groups. 

2. Scientific objectives and innovation

The overall objective of CHARM is to develop, test and validate a methodological approach to characterise type areas of the Baltic Sea coastal ecosystems and study the dynamics and function of these areas in relation to anthropogenic pressures. This study has been developed to provide a scientific foundation for fulfilling the requirements of the EC Water Framework Directive (WFD). In CHARM, the following key issues are addressed:

· Development of a common methodology for establishing coastal types in the Baltic Sea.

· Identification of the key factors triggering ecosystem alteration and their relative importance.

· Identification of the key indicators for ecosystem functioning in relation to alteration of the coastal ecosystems.

· Development of quantitative ecological relationships and empirical models that describe the relationship between anthropogenic pressure and key indicators in the coastal zone.

· Derive ecological reference conditions for Baltic coastal water bodies.

· Development of recommendations for new monitoring strategies for Baltic Sea coastal ecosystems based on the developed typology, reference conditions and key indicators.

These objectives have been selected because the WFD requires that the ecological state of all coastal waters is quantified by first identifying appropriate type areas (typology) and for each of the type areas establish reference conditions, corresponding to pristine conditions, for different quality elements. The ecological state of each parameter is referenced to the pristine condition. The Baltic Sea has, however, been strongly affected by anthropogenic activities such as nutrient loading, pollution and mechanical impact during the history of human occupation. Consequently pristine reference conditions cannot be identified and measured directly in this region. An alternative method to derive reference conditions is to develop functional relationships that relate anthropogenic pressures to ecosystem responses.

Development of conceptual models of the relations between anthropogenic pressure and ecosystem functioning in the coastal zone of the Baltic Sea, will be reached through synthesis and analysis of existing monitoring data and other available information in the Baltic region. The models will be quantitative in nature, will use numerical indicators and indices, and will be based on current ecological concepts. The project consortium has access to physical, chemical and biological data from all national monitoring programs in the Baltic region as well as to hydrodynamic modelling results for areas that are not monitored. The vast amount of monitoring data collected in the region in the past 20-30 years has not previously been used to develop ecological models and has not been systematically analysed across national borders. 

The analysis and synthesis of data performed in CHARM will, thus, represent a major scientific achievement and improve our understanding of ecosystem functioning. In addition, implementation of the WFD will require revision of existing monitoring programs, and recommendations for new monitoring strategies is part of the objectives and products of CHARM.

CHARM include a number of components that will result in an enhanced understanding of ecosystem functioning in Baltic Sea coastal waters. Physical parameters controlling composition and functioning of coastal ecosystems will be identified and used for a numerical classification of coastal bodies all around the Baltic ecoregion. The definition and spatial distribution of every class, or coastal type will be presented in GIS-based maps. 

The functional, numerical relationships will be developed as empirical models, species indices and conceptual models for the different quality elements: phytoplankton, zoobenthos, macrophytes and water chemistry. The parameter specific reference conditions that correspond to undisturbed conditions in all type areas will be extrapolated from the developed functional relationships. The water body typology and key factors and indicators will be validated in different water bodies. 

Finally guidelines for monitoring coastal water bodies according to the WFD and the CHARM indicators will be developed and provided as a set of recommendations to the national authorities in the Baltic ecoregion.

These analyses will make a sound scientific foundation for establishment and validation of typologies and reference conditions and provide decision makers with an internationally uniform system to identify appropriate type areas and reference conditions for the Baltic ecoregion. The results of the study will be used to identify the degree of deviation from ideal reference conditions and the likely response of Baltic coastal ecosystems to reduced anthropogenic pollution. A key feature of this project is to ensure that the results are made available to all end-users, especially environmental decision-makers. To ensure that the project results reach the end-user group several measures have been taken:

· The project consortium includes partners from JRC and all countries around the Baltic except for Russia.

· The project timeline follows the timeline set up for implementing the WFD

· End-users from Denmark, Sweden and Finland, responsible for implementing the WFD in those countries are included in the project consortium

Workshops for environmental managers will be held, and a report will be published on the resulting recommendations for implementing the WFD.

State-of-the-art 

The idea of establishing systems for ecological classification including definitions of the value limits between classes was raised more than a decade ago. Principles and suggestions on how to classify ecological quality and ecosystem health emerged in the middle of the 1990's. To date, however, methods for defining type areas and reference conditions in coastal waters have not been developed with the precision and accuracy necessary to implement such systems legally (SEPA 2000). 

The CHARM project seeks to refine the conceptual and methodological problems and will overcome the weaknesses of existing methodology and individual national systems. This is expected to lead to relevant methods, guidelines and recommendations, and thus ensure that the classification system in the Water Framework Directive will based on well documented knowledge and validated by high scientific standards.

Although considerable amount of information and data on the biogeochemical characteristics of coastal ecosystems are available, they have only partly been applied to describe type areas and reference conditions and most often only in qualitative terms. One attempt to classify a part of the Baltic coast according to biogeochemical characteristics has been a Swedish project on defining quality criteria for coasts and seas (SEPA 2000). This project, however, only encompassed a limited number of the quality elements and the classification scheme used did not rely on development of functional relationships. The small spatial and temporal scales (e.g. ref. 30, ref.6, ref. 21, ref. 12) or limited range of species or species groups (ref. 17) of most previous functional studies point at possible interactions, but does not describe overall ecosystem functioning on a Baltic scale. 

Evaluating the importance of different general regulating factors in biological communities requires analyses at different spatial and temporal scales. Access to monitoring, historical and scientific data from various areas in the Baltic region provides the opportunity to evaluate the importance of physico-chemical and biological factors for the regulation of the benthic and planktonic communities in the coastal zone. 

Innovations

The primary innovations of CHARM are:

1) Development of functional relationships and empirical models between biotic and abiotic quality parameters across large regional scale. 

2) Development of ecological indices which allows detection of changes in ecosystem functioning due to external perturbations. 

3) The test of these indices and relationships across scales and across environmental gradients, that range from large-scale geographical gradients (north-south) to local geo-hydrographic gradients of different coastal types in the Baltic Sea.

4) Development of an internationally accepted, regional approach for identifying reference conditions for undisturbed states.

To our knowledge, analysis of monitoring data that cover as wide a variety of coastal types, temperature and salinity regimes and different national data sources has not been previously been conducted. In HELCOM assessments data are collected on a regional scale, but data-analysis has been focused on open waters and has not been conducted with the objective of developing functional relationships (ref. 1). In CHARM we bring together a broad range of scientists from all Baltic countries with expertise within all the quality elements mentioned in the WFD. 

Through this project, the scientists will have access to a data set on coastal waters of hitherto unknown proportions, with the purpose of analysing it on an ecosystem level.

Development of type areas, i.e. grouping of coastal water bodies according to physical characteristics, has previously been based on either bottom type, boundary conditions or retention time. In CHARM physical and biological factors are integrated in the development of type areas so that the type areas reflect ecosystem functioning. CHARM will include stratification as a physical control on ecosystem functioning, an effect that has not previously been investigated.

Through CHARM we aim to reach a more complete and universal understanding of the regulation of phytoplankton, macrophyte and zoobenthos distribution and abundance by performing data analyses at both local and regional scales. Such analyses also provide the necessary scientific basis for identifying reference conditions for the quality elements. To reach this goal, a new way of working with data has been implemented into the project work plan. The work has been organised from small to large scale and then backward to the small-scale in order to verify overall applicability of indicators and their functional relations. 

The implementation of the WFD constitutes a major change in the management of coastal areas on the European level. There is rarely co-ordination between administrative initiatives and the scientific community. CHARM will provide a matching timeline between the administrative procedures involved in implementing WFD and development of a scientific basis for the proposed changes. CHARM represents in that way a scientific answer to questions asked by decision-makers and administrators and the community added value is thus obvious. CHARM will provide the tools to implement the WFD in a scientifically sound manner, including a set of guidelines for future monitoring in the Baltic ecoregion. 

CHARM also provides a common approach for implementing the WFD in the Baltic ecoregion that can be used by member states and applicant countries, in addition to an international forum for exchange of information between different national authorities and scientific groups. Most CHARM partners are also part of HELCOM groups, which further ensures co-ordination in the Baltic Sea region with regard to future assessment and monitoring activities.

3. Project workplan

B6.a.
Introduction

In CHARM, monitoring and research data from coastal areas all around the Baltic Sea will be combined. This data-set covers both a large regional scale, huge annual temperature variation and degree of ice-cover and a strong salinity gradient from meso-haline to oligo-haline waters. The region also hosts more than one thousand different estuaries, coastal embayments and coast line conditions like deep Swedish hard bottom fjords, shallow Danish estuaries, low saline Baltic estuaries in addition to open coast that will be encompassed by the WFD. National monitoring programmes have been performed for more than 2 decades in most of the CHARM partner countries and in few selected estuaries even longer data series are available. With this enormous data material, it is the goal to develop sound ecosystem functional relationships that cover the entire region.

The work will be organised from small to large scale and then backward to the small-scale in order to verify overall applicability of indicators and their functional relations. Relationships between anthropogenic pressure and a given quality element, e.g. effect of nutrient loading on eelgrass depth distribution, will be developed on a local scale. The analysis will then be extended to encompass all regions in the Baltic ecoregion, where data on the different biotic elements in the relationships can be found. Validation of the obtained relationship will then be performed in different type areas on the local level. In parallel, analysis will also be performed on data sets covering the entire region and several key elements to see if unexpected relations emerge. 

While salinity, temperature and length of the growth season vary over large distances and should be important at a regional scale, secondary gradients in physico-chemical and biological conditions are likely to influence benthic and pelagic communities at local scales. For example, it is well known that species number of macroalgae changes distinctly from the Kattegat to the inner regions of the Baltic Sea due to strong salinity gradients and restricted dispersal (ref. 22, ref. 19). It has further been found that nutrient gradients tend to affect species number at some local sites (ref. 20). It is likely that other community variables show similar patterns, but no such analysis exist.

The workplan for CHARM is outlined in Figure B1 A key element in the work strategy will be the close links between the typology workpackage and the “response” workpackages and between the response workpackages. These links will be emphasised during annual workshops, but is also an integrated part of each workpackage.

In WP1, typology for the Baltic Sea ecoregion will be developed in an iterative fashion. The initial typology will be used in WP2-5 to identify the relevant ecosystem scales for further analysis. The initial typology will then be revised using input from WP2-5 on biological variables and knowledge of ecosystem structure, so that the final typology reflects grouping of both measurable physical quantities and ecosystem functioning. 

WP2-5 are parameters specific, with one work package devoted to each of the quality elements. Due to the large number of data sources, WP2-5 all have a data compilation and quality control task associated with them. 

For each of the key elements we assume that it is possible to derive functional relationships between environmental perturbation, primarily eutrophication, and the given key element. These relationships will then, as numerical values or indices, be used to define “true” reference conditions. The workpackages 2-5 will be linked by various trophic interactions e.g. relations between nutrient concentration and dominance of planktonic or benthic primary production will be evaluated. In many type areas, ecosystem functioning will be dominated by a few indicator species. For all type areas the presence of possible indicator species and their role for ecosystem functioning will be identified. 

The completion of WP1-5 will result in a recommendation on how typologies and reference conditions needed for implementing the WFD can be developed in the Baltic region using uniform criteria and approaches. This information will be made available to environmental managers in the Baltic region through two workshops and a report (WP7). In WP6, we will develop recommendations for future biological and ecological monitoring strategies that are type area specific. 

B6.c.
Graphical presentation of the project’s components


Figure B1. Pert Diagram of CHARM.
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Figure B2. Gantt diagram showing project planning and timetable for CHARM.

WP 1: Typology

Workpackage number:                1

Start date or starting event:        Month 0

Participant codes:                       IOW (lead);   NERI; FEI; KUCORPI; MEI; IAE; SUSE; MIR

Person-months per participant:   IOW:24; NERI:12; FEI:6; KUCORPI:10; MEI:3; IAE:5; SUSE:20; MIR:6 (total: 86)        

Background

Ecosystem variability on a local scale is controlled by the following factors: mean and standard deviation of salinity and temperature, stratification dynamics described as frequency, strength and duration of salinity and/or temperature stratification, retention time, light conditions, bottom substrate type (hard, sandy or soft bottom), morphometry, and wave exposure. 

Most of these factors are also included in system B of the WFD although we emphasise stratification effects more strongly than tidal effects because the Baltic region is micro-tidal. Stratification effects have been found to be defining in Danish estuaries. For example, (ref. 21) found that oxygen depletion events were strongly correlated to nitrogen loading and number of days of stratification in Skive Estuary. Also ref. 12 found strong correlation between benthic fauna biomass, nutrient loading and retention time. The typology will be developed in an iterative fashion. First, boundaries of type areas (typology) of the Baltic will be identified from cluster analysis of the physical parameters. The initial typology will then be adjusted using an expanded cluster analysis that also includes biological variables and knowledge of ecosystem structure. 

Workplan

Task 1.0: Establishing contacts to all national authorities around the Baltic which are responsible for the national implementation of the WFD. Their ideas, strategy and progress with respect to the definition of types will be collected and evaluated. Establishing a sustainable cooperation with these authorities.

Milestone/Deliverable: 

2. Compilation of the addresses of all responsible authorities and a mailing-list for information       exchange – Delivery date: Month 1

Responsible: IOW and all partner NERI, FEI, KUCORPI, EMI, IAE, SUSE, MIR
Task 1.1:Data on surface sediment types (rock, sand, mud) as well as facies and texture will be compiled from existing reports, maps and databases provided by partner institutions. The goal is to establish a database and map providing information on sediment characteristics with a spatial resolution below 10 km in coastal waters.

Milestone/Deliverable: 

3. Compiled surface sediment data set of the Baltic coasts and sea – Delivery date: Month 6

9. Coarse map and annex of surface sediment characteristics in the Baltic – Delivery date: Month 12

Responsible: IOW

Contribution: National sediment data and available sediment maps by NERI, FEI, KUCORPI, EMI, IAE, SUSE, MIR

Task 1.2: Retention time and salinity conditions in this sparsely monitored region will be determined using a combination of measurements and modelling tools. We propose to use an existing three-dimensional hydrodynamic model, the AS3D, (ref. 28) to provide temperature and salinity fields that can be used as boundary conditions for an existing 1D multi-basin estuary model (ref. 4, ref. 7, ref. 8). The AS3D model has been selected because it has been successfully tested in number of Baltic applications (ref. 5) and it is equipped with appropriate interface tools to the BED database and to the hydraulically coupled 1D-models. The modelling effort will include the following three components:

1. Inventory of the Baltic coastline and partitioning into sill-separated basins.

2. Forcing data. This data set includes wind, sea level, fresh water discharge, salinity and temperature and ice formation/melting data.

Retention times and salinity and temperature conditions will be computed by first running the AS3D model of the Baltic for several consecutive years. From the computed density fields adjacent to the coast, the baroclinic forcing will be reconstructed which together with wind and other forcing data will drive the 1D model that resolve each basin in the vertical.

Milestone/Deliverable: 

4.   Completed morphometrical inventory of the Baltic coasts and sea – Delivery date: Month 6

12. Reconstruction of representative forcing in the Baltic – Delivery date: Month 18

18. Computation of water retention times and stratification – Delivery date: Month 24

Responsible: SUSE

Contribution: National morphometrical coastal data in digital form and available topographical maps (at least scale 1:100000) as well as provision of data sets on wind, sea level, fresh water discharge, salinity and temperature and ice formation/melting by NERI, FEI, KUCORPI, IOW, EMI, IAE, SUSE, MIR

Task 1.3 :

A first draft of the typology will be determined using cluster analysis of physical parameters found in tasks 1.1 and 1.2. 

Milestone/Deliverable: 

19.  First draft typology, i.e. map and annex showing the definition and spatial distribution of type areas (typology) – Delivery date: Month 24

Responsible: IOW

Contribution: morphometrical inventory of the Baltic coasts and sea and computation of water retention times and stratification by SUSE

Task 1.4 :

Analysis of the interaction between biological indicator interaction and abiotic parameters.

Milestone/Deliverable: 

Publications on biological indicators along gradients of stratification, retention time and sediment structure and composition. ( joint with WP2-5)

21.  Draft of paper relating phytoplankton and macrophytes to typology – Delivery date: Month 24

22.  Draft of paper relating phytoplankton and benthic fauna to typology – Delivery date: Month 24

26.  Draft of 2 papers relating biological indicators and water quality parameters to physical gradients – Delivery date: Month 30

29.  Draft of 2 papers relating biological indicators and water quality parameters to physical physical gradients with emphasis on reference conditions – Delivery date: Month 36

Responsible: KUCORPI, IOW, NERI, EMI, FEI, MIR

Task 1.5 

Second a number of clusters that depend on both the first draft typology and on biogeochemical, biological and ecosystem structure results of WP2-5 will be identified and a second cluster analysis will be performed on this new data set. The second analysis will be used to verify and modify the first draft typology to a typology that reflects ecosystem functioning. In addition, discriminant functions will be developed to identify which areas do not belong to a representative cluster and to identify marine waters that need additional monitoring.

Milestone/Deliverable: 

31.  Report on the final typology as well as the spatial distribution of the types – Delivery date: Month 36

Responsible: NERI

Contribution: Previous tasks by FEI, KUCORPI, IOW, EMI, IAE, SUSE, MIR IOW, 

Risk of failure/Problems:

The main goals of the project is the development of a typology and the definition of spatial coastal types with a consistent methodology, on a scientific basis and covering the entire Baltic region in a similar manner. In different countries, like Germany or Finland, national WFD-typology is already finished or will be finished soon. Different methodologies were applied for defining the national types. The development of a joint typology within our project is only useful, if it is later accepted by national authorities and used in practise. To reach this goal compromises and sacrifices with respect to the methodology and the number of types etc. might be necessary. It might be, that the mediation of the importance of a joint coastal types becomes a main task. However, the  involvement of the national authorities responsible for the implementation of the Waterframe Directive is an important prerequisite.

WP 2: Key indicators and response in relation to typology for phytoplankton

Work package number:  2

Start date or starting event:  Month 0

Participant codes:                         NERI; FEI; EC-JRC (lead); KUCORPI; IOW; MEI; IAE; MIR; EMAUG

Person-months per participant: : NERI: 5; FEI: 3; EC-JRC: 12; KUCORPI: 10; IOW: 2; IAE: 4; MIR: 6; EMAUG: 6 (total: 48)

Background

In coastal waters, phytoplankton community structure and biomass may change rapidly due to fluctuations in the physical environment. Thus, it is difficult to relate changes in phytoplankton to the alteration of environmental quality due to external pressures. Moreover, the persisting community is not only a product of the physico-chemical environment, but also food web interactions (grazing, competition, parasitism) shape the emerging community structure and control biomass levels (ref. 29). A previous analysis of the Baltic monitoring data did not detect clear changes in phytoplankton community structure due to increased nutrient concentrations (ref. 1). 

However, the HELCOM analysis was performed on open sea data, and in WFD other phytoplankton parameters like species composition, biomass, and frequency of blooms are also quality elements. The first objective of WP2 is to investigate whether the present monitoring data from coastal areas around the Baltic can be used for this purpose. 

The second objective is to establish new quality indicators that are measures of ecosystem processes and functioning. Such indicators should exclude natural variability, be independent of taxonomic composition of phytoplankton, should be sensitive to ecosystem changes and be cost-effective in monitoring. 

The third objective is to numerically link phytoplankton indices to other quality elements (benthic fauna and macrophytes), in order to produce integrated quality assessment and provide information on alterations in ecosystem functioning (ref. 11,ref. 26, ref. 32). Finally, the Baltic reference conditions of phytoplankton quality elements for different typologies will be established. 

Harmonization and quality assurance of phytoplankton data in WP 2

Phytoplankton monitoring data owned by partners participating in this WP is likely to be quite heterogeneous due to possible differences in sampling and analysis. In addition to that, all phytoplankton data consists of varying number of many different taxa, thus containing both qualitative and quantititave information. Since there is not yet any Guidance Standard on QA in Ecological Analyses available, and the advice found in the literature for phytoplankton analyses is scarce, we will try to check which part of the guidance given in the standards ISO 9000 series (Quality systems) and ISO 5667 (Water sampling) is appropriate for phytoplankton analyses. In the Baltic Sea countries many laboratories carrying phytoplankton monitoring have been following the guidelines given by the recommendations of the Baltic Marine Biologists for Phytoplankton and Chlorophyll (Edler 1979). We will check how well the analyses carried out in different laboratories follow these recommendations and what are the major deviations. 

The specific data quality and harmonization issues that will be considered for all data sets are following:

· Sample collection (available metadata, sampling frequency and depths, equipments used, number of replication)

· It is critical that sampling frequency will exceed some certain number of sampling during productive season. The acceptable lowest confidence limits of the estimates have to be tested based on information obtained from the data set, where most frequent sampling has been used. 

· Sampling depths in different data sets may also vary. Here we have to consider the methods to pool (integrate) information from several sampling depths. Alternatively we can compare samples pooled to represent mean euphotic depth, mixed surface layer or fixed depth horizon in water column.

· Variation between different sampling equipments. There are not such big differences between different water sampling equipments. However, if different types of sampling gear have been used, their performance needs to be evaluated.

· Sample replication needs to be evaluated based on either number of replicate sampling or any replication studies carried out in different laboratories.

· Laboratory analysis (sample processing and concentration methods, counting procedure, equipments/microscopes used, taxonomic skills of the analysts, documentation, and replication)

· The comparability of various data sets, if different sample processing, counting devices (chambers) and procedures, or types of microscopes have been used, will be evaluated. 

· Available data should also contain information of the identity of the analyst, since taxonomic skills of various individuals may vary. Data sets, where taxonomic skills of the analyst and the level of species identification are high, can be used to test what level of taxonomic “pooling” should be introduced to samples or data sets where taxonomic determination is more uncertain.

· The level of documentation will be checked for each data set. While it is relatively scarce to analyse any replicate phytoplankton subsamples, any information of the replicability of the analysis will be included in order to assess the variability caused by microscopic analysis.

· Data handling and documentation (methods for calculation of results, nomenclature of phytoplankton used, use of standard taxonomic checklists, references to reference collections of phytoplankton, references to standard methods and scientific publications, documented reports and publications based on the data set)

· There should be a clear traceable audit trail in all data sets. 

· All calculation procedures should be clearly described in documentation.

· There should be references to species checklists (or reference collections) to check the nomenclature that has been used. 

· Documentation of all references to standards methods and guidelines applied for the analysis.

· Documentation of all reports and scientific publications that have been published based on each data set.

The data sets that will be included in further analysis have to fulfill several of these criteria.

Workplan


Task 2.1 Quality control and harmonisation of data (chlorophyll a, species abundance and biomass) collected from the partners and from the literature, including historical data and palaeo-ecological investigations. All partners participate in preparation of guidance for quality analysis (QA) and harmonization of phytoplankton data. NERI, FEI, KUCORPI, IOW, IAE, MIR and EMAUG, which provide phytoplankton data, will carry out QA and harmonization of their own data.

JRC and KUCORPI are responsible for setting out a joint project database in agreement with others.

Task 2.2 Calculation of community indices/ parameters (chl. a and other biomass values, taxonomic groups, size classes, life forms) and their ratios for different biomass, taxonomic, functional and structural phytoplankton data. JRC, IOW, IAE, and EMAUG will develop and suggest indices. All partners will participate in selection of indices. All partners (except JRC) will calculate temporal and spatial distribution of these indices using their national data.
Task 2.3 Seasonal and spatial variability of phytoplankton indices will be described for the different parts of the Baltic Sea. Thereafter, numerical relationships will be established between the phytoplankton community indices and physico-chemical environment (i.e. salinity, ice, inorganic nutrient concentrations and ratios). Linking with WP 1 and 5 is required. All partners participate in planning of the design of statistical analyses. JRC, KUCORPI and EMAUG will carry out statistical analyses, and ensure link with WP1 (typology)

Task 2.4 The applicability of monitoring data to assess the frequency of algal blooms (with respect to the taxonomic composition of the blooms) and the applicability of the phytoplankton community indices to cost-effective monitoring programmes will be analysed. Linking with WP7. All partners participate in planning of the design of statistical analyses. JRC, KUCORPI and MIR will carry out statistical analyses, and ensure link with WP7 (monitoring strategy).

Task 2.5 Relations between phytoplankton community indices and other quality elements (benthic fauna and macrophytes) and their interactions with typology will be established. The relative dominance of phytoplankton vs. macrophyte coverage in the shallow coastal ecosystems (lagoons and shallow bays) and relations between selected phytoplankton and zoobenthic community parameters will be established. Close collaboration with WP1, 3 and 4. All partners participate in planning of the design of statistical analyses. JRC, KUCORPI and MIR will carry out statistical analyses, and ensure link with WP6 (monitoring strategy).

Task 2.6. Determination of reference conditions for phytoplankton will be carried out using existing monitoring data from the partners. Numerical relationships between selected phytoplankton community indices and eutrophication will be used to extrapolate to reference conditions. Recommendations for future monitoring strategy will be developed according to the indices used for determining reference conditions. NERI, FEI, JRC and IAE will review the methods available for determination of reference conditions of phytoplankton. All partners will participate in selection of methods for determination of type specific reference conditions. JRC, MIR and EMAUG will calculate model reference conditions for coastal types from which sufficient data is available. Modelled reference conditions will be compared with historical (long term) data, where available. All partners (except JRC) will select their local type specific reference conditions for phytoplankton.

Milestone/Deliverable:

14.  Publication of phytoplankton indices in relation to physico-chemical environment – Delivery  date: Month 20  

Responsible: JRC, KUCORPI, EMAUG are responsible for compilation of the publication.

Contribution: NERI, FEI, IOW, IAE, MIR

Milestone/Deliverable:

17.  Report on phytoplankton indices applicable as quality elements for ecological classification 


Delivery date: Month 24

Responsible: JRC, KUCORPI, and 10 are responsible for compilation of the report

Contribution: NERI, FEI, IOW, IAE, EMAUG

Milestone/Deliverable:

Publications on integration of phytoplankton with other quality elements and typology 

21.  Compiling publication (1) linking WP2 (phytoplankton), WP1 (typology) and WP3 (macrophytes) – Delivery date: Month 24

Responsible: EMAUG
Contribution: Partners 1, FEI, JRC and KUCORPI

Milestone/Deliverable:

22.  Compiling publication (2) linking WP2 (phytoplankton), WP1 (typology) and WP4 (benthic infauna) – Delivery date: Month 24

Responsible: JRC 

Contribution: Partners IOW, IAE, and MIR 

Milestone/Deliverable:

20. + 32.  Reference conditions of phytoplankton – Delivery date: Month 24 and 36

Responsible:

Partners (NERI, FEI, KUCORPI, IOW, IAE, MIR, EMAUG) will select and present local type specific reference conditions for phytoplankton 

Contribution: All partners will participate in preparation of guidance for methods to select type specific reference conditions for phytoplankton in the Baltic Sea.

Milestone/Deliverable:

34. Recommendations for monitoring strategy – Delivery date: Month 36

Responsible: Partners NERI, JRC, KUCORPI, and MIR are responsible for compiling recommendations for phytoplankton monitoring strategy for the Baltic Sea

Contribution: Partners FEI, IOW, IAE, and EMAUG will contribute

Risks of failure:

Task 2.1: Several data sets do not fulfil criteria for QA or significant inconsistencies in methodology leading to low comparability and preventing harmonization of data.

Tasks 2.2, 2.3, 2.4 and 2.5: Significant part of phytoplankton data is not linked with physical and chemical (nutrient) data.

Task 2.6: Natural variability of phytoplankton too large to allow determination of reference conditions. Little (or no) historical (or paleoecological) data available to verify modelled type specific reference conditions.

Solutions:

Task 2.1: Analyses will be carried out only for data sets fulfilling minimum criteria for QA. Analyses will be carried out separately for local data sets without an attempt to combine data from several national sources, if harmonization is not possible.

Tasks 2.2, 2.3 2.4 & 2.5: All available physical and chemical (nutrient) data from coastal areas where phytoplankton data is available will be pooled (on seasonal basis) and linked statistically with phytoplankton indices.

Task 6: Joint expert judgement will be used to determine reference conditions for coastal types where historical data is lacking and/or few available data do not allow modelling of reference conditions. Clear criteria for expert judgement will be developed.

Influence of external factors: None foreseen

WP 3: Key indicators and response in relation to typology for macrophytes

Work package number:  3

Start date or starting event:  Month 0

Participant codes:                       NERI (lead);  FEI; AAU; KUCORPI; MEI; IAE; MIR; EMAUG

Person-months per participant: NERI: 24; FEI: 11; AAU: 8, KUCORPI: 3; MEI: 9; IAE: 4; MIR: 4; EMAUG: 15 (total: 78) 

Background

The coastal benthic flora of the Baltic changes distinctly from the Kattegat to the inner regions of the Baltic Sea due to strong salinity gradients and restricted dispersal (ref. 22, ref. 19). Temperature and length of the growth season are also potential regulating factors at the regional scale, while secondary gradients in physico-chemical and biological conditions may regulate the vegetation at local scales. Furthermore, exchange of individuals and species between communities can be restricted by barriers for dispersal and scattered occurrence of suitable substrate for colonisation.  

Access to monitoring data from the entire Baltic region gives us the opportunity to evaluate regional and local importance of physico-chemical and biological factors for abundance, composition and stability in macrophyte communities as well as for occurrence and depth distribution of key-species such as Fucus vesiculosus and Zostera marina. The key-species are useful for comparative studies as they occur along the entire Baltic gradient and their distribution has changed markedly along with cultural eutrophication (e.g. ref. 14).

The goals of WP3 are i) to identify factors that regulate macrophyte communities and their temporal stability at local and regional scale; ii) to identify long-term changes in macrophyte communities in the Baltic Sea; iii) to define macrophyte indicators that adequately describe the state of coastal ecosystems; and iv) to define reference conditions for macrophyte communities in different areas of the Baltic Sea. Reference conditions will be defined both from historic records and from predictive models relating contemporary nutrient concentrations to vegetation parameters. The studies will contribute with important scientific know​ledge on small- and large-scale regulation of macrophyte communities and with general ecological relationships between diversity and stability in natural communities.

Critical steps in the project

The success of WP3 depends on the quality and comparability of existing data. Our quality assurance program acts to ensure the best possible quality and the widest possible comparability among data. Macrophyte data are likely to be most comparable at the local scale while differences in methods, intensity, scale and extension of sampling may cause difficulties in performing comparative studies with historical data and large scale data analyses.

In large-scale analyses and in comparisons with historic data, it might therefore be necessary to use a lower level of detail, e.g. compare relative importance of functional groups and common, well-documented key species instead of doing comparisons at species level. 

Another crucial point can be to obtain reliable relationships between macrophyte characteristics and environmental factors. These analyses require that physico-chemical data are obtained as a part of the macrophyte studies. While recent data often include these aspects, early studies rarely do. We may therefore need to use indirect data (e.g. increase in use of fertilizers during the last 50 years) to suggest the cause of long-term changes.  

Harmonisation and quality assurance of vegetation data

The harmonisation and quality assurance of vegetation data will encompass the following tasks:

· Ensure that nomenclature of macroalgal species follows Nielsen et al. (1995). Distributional index of the benthic macroalgae of the Baltic Sea area. The nomenclature of marine angiosperms should also follow specified guidelines. 

· Define taxonomic level of comparability e.g. species / genus/ functional groups

· Define type of comparability e.g. presence/ absence, cover, biomass

· Define temporal and spatial scale of comparability

These tasks will be performed through the following steps:

1. Each partner compiles recent and historic vegetation data from his or her region. Each partner ensures that species lists follow the common nomenclature and that data are of acceptable quality for local analyses. Each partner should also find information about whether documentation and intercalibration of the methods exist and whether the compiled data have already been quality assured through thorough analysis.

2. Each partner produces an overview of the data (i.e. metadata) according to a template provided by the WP-responsible (see below). The metadata are forwarded to the WP-responsible together with descriptions the methodology used in the compiled data. The level of local quality assurance should also be described. 

3. The WP-responsible compares the metadata from the different regions of the Baltic Sea and decides which parameters fulfill the requirements of comparability to be included in large-scale analysis. 

To our knowledge, no international intercalibration of vegetation surveys has been performed.

METADATA

Where
Data set

Marine area


Estuary, coastal area


No. of sites/depth gradients


Latitude and longitude of depth gradients 





When


Sampling years (19XX-XX)


Sampling months 


Frequency (obs. per year)





Angiosperms (e.g. Zostera)


Species





Colonisation depths


Max. col. depth of meadows


Max. col. depth of isolated shoots


Depth of max abundance 





Abundance at specific depths along gradients


Investigated depths


Biomass, below ground


Biomass, above ground


Shoot density


Cover





Area distribution


km2 seagrass cover





Macroalgae


Level of identification (species/genus/functional group)


Define the functional groups 





Colonisation depths


Max. col. depth of individual species 


Max. col. depth of deepest occurring macroalgae 


Depth of max macroalgal abundance 


Abundance at specific depths along gradients


Investigated depths


Biomass 


Cover





Key algal species 


Species (Fucus vesiculosus/Charophyceans)





Colonisation depths


Max. col. depth of key species


Depth of max key species abundance 





Abundance at specific depths along gradients


Investigated depths


Biomass 


Cover





Physico-chemical data


Salinity





Inorganic nitrogen


Total nitrogen


Inorganic phosphorus


Total phosphorus


Exposure


Slope of coast line


Secchi-depth


Kt (m-1)


Proportion of hard substratum


Proportion of soft substratum


Duration of icecover


other factors


other factors





Reference:


Comments:


Workplan

Responsibilities of each partner in WP3

Task 3.1 All partners compile recent and historic data on macrophytes from local areas of the Baltic Sea. Each partner describes the nature of his or her data, and ensures and describes the quality of the data according to common guidelines. This procedure will ensure comparability among local analyses provide comparable data for large-scale analyses. Based on the data compilation, all WP3-partners characterise the benthic vegetation and its historical changes at “their” respective areas. 

Task 3.2 All WP3-partners will perform small-scale analyses of the local macrophyte- and physico-chemical data in order to identify major regulating factors at the local level.

Task 3.3 The following partners perform large-scale analyses relating vegetation parameters to regulating factors in the Baltic Sea: Partner 1: NERI, 2: FEI, 3: AAU, 4: MEI, and 11: EMAUG. 

Task 3.4 All WP3-partners define appropriate macrophyte indicators of the contemporary state of the coastal ecosystems and define reference conditions for benthic vegetation in “their” respective areas of the Baltic Sea. 

Milestone/Deliverable:

15. Small-scale models relating the vegetation parameters to regulating factors at local scales 

Responsible:NERI;  FEI; AAU; KUCORPI; MEI; IAE; MIR; EMAUG 

Milestone/Deliverable:

25. Large-scale models relating the vegetation parameters to regulating factors at regional scales 

Delivery date: Month 30

Responsible: NERI, FEI, AAU, MEI, EMAUG

Milestone/Deliverable:

30.  Definition of indicators of benthic vegetation appropriate for characterising the state of ecosystems – Delivery date: Month 36

Responsible:  NERI;  FEI; AAU; KUCORPI; MEI; IAE; MIR; EMAUG

Milestone/Deliverable:

20. + 32.  Definition of reference conditions for communities of benthic vegetation in areas of the Baltic Sea – Delivery date: Month 24 and 36

Responsible: NERI;  FEI; AAU; KUCORPI; MEI; IAE; MIR; EMAUG

WP4: Key indicators and response in relation to typology for benthic infauna

Work package number:  4 

Start date or starting event:  Month 0

Participant codes:                        NERI; AAU (lead); EC-JRC; KUCORPI; MEI; IAE; MIR

Person-months per participant: NERI: 13; AAU: 20; EC-JRC: 6; KUCORPI: 12; MEI: 6; IAE: 6; MIR: 8  (total:71)

Background:
Zoobenthos of the open Baltic Sea has been used as a standard monitoring tool since the 1960’s, and is a central target within the HELCOM-monitoring (ref. 1). However, the Baltic deep areas suffer from semi-permanent to periodic anoxia, with intermittent recovery of the faunal assemblages in between. The coastal regions have so far partly been neglected in the over-all assessment reports. Also, there are only few studies attempting to analyse benthos on a functional level (ref. 25, ref. 2,ref. 9), and no real quantification’s have been made as to linking parameters on a cross-Baltic scale. 

With multivariate techniques, however, several local attempts have been made to relate benthos to the environment (ref. 12, ref. 13, ref. 15). Relating phytoplankton, macro-vegetation and zoobenthos along defined typological divisions aiming at quantitatively describing reference conditions for future ecosystem quality classifications to be used by society on a pan-European scale, has, however, not been previously attempted.Defining reference conditions for benthic infauna of the Baltic coastal waters will be the main goal for this WP, and only at that stage is it relevant to cross-link these defined conditions with similarly obtained reference-values for the other parameters. 

Harmonization and quality assurance of data in WP 4 Benthos

For zoobenthos in the Baltic coastal waters, partly data collected according to HELCOM-regulations will be used (QA-guaranteed), and partly data collected through national monitoring programs for all Baltic Sea-countries. These sets of data are and will be quality assured at their sources (collecting laboratories), and harmonized by the lead partner (AAU), for accuracy in sampling methods, similarity of sampling season, existence of environmental data, and cross-checking of taxonomy. Most information used will have been reported and/or internationally published. Thus guaranteeing previous refereeing. No new data will be collected, and complete harmonization of the data will be gained through an initial workshop involving all partners at the onset of the program. 

The methods used in the data-collection will be compare, and only information based on sampling regimes proposed by the Baltic Marine Biologists (BMB), HELCOM or the Benthic Ecology WG under ICES (guidelines for the North Sea and the Baltic Sea) will be used. 

For coastal zoobenthos, information collected with Van Veen grabs (open coast) or Ekman-Birge grabs (shallow sheltered soft sediments) will be utilized. Numerical treatment will be based on ANOVA- and multivariate (MDS)-techniques, allowing for direct comparisons within and between the different areas described under “typology”. Results must be validated locally, and compared over the entire Baltic Sea coastal water.

Workplan

Task 4.1 We will start with compiling existing data and literature on benthic assemblages from the entire Baltic ecoregion, quality assure the data and produce a state-of-the-art report (available for free on the web), which will form the basis for the next step (NERI, AAU, JRC, KUCORPI, MEI, IAE, MIR). 

Task 4.2 Quantitative and conceptual relationships between benthos and other parameters will be established. The work will consist of analysing zoobenthic community and population parameters in relation to the physico-chemical environment derived from WP1 and WP5, i.e. nutrient concentration, oxygen saturation of bottom waters, salinity, temperature, bottom characteristics and hydromorphological conditions like stratification and topography (NERI, AAU, JRC, KUCORPI, MEI, IAE, MIR). 

Task 4.3 In the next step we will try to relate zoobenthic patterns to biological state variables, primarily phytoplankton biomass, but also phytoplankton composition and macrophyte abundance and/or biomass, especially for the non-attached forms. We will apply a functional approach to cross-Baltic north-south gradient analysis, whereby we will identify reference attributes for zoobenthos linked to functional indices. The aim is to define a suite of benthic species for each ecotype within the ecoregion, which would represent ”pristine” conditions. For these assemblages also numerical attributes will be given (diversity, abundance & biomass) (NERI, AAU, KUCORPI).

Task 4.4 The obtained descriptors will be applied to the different coastal water bodies provided by WP1. A meta-analysis will be performed for evaluation of a monitoring strategy linked to practical tests on-going in WP6 and on national levels (NERI, AAU, JRC, KUCORPI, MEI, IAE, MIR).

Milestone/Deliverable:

7.  State-of-the art compilation of coastal benthic monitoring data (free web-page + printed report + scientific papers – Delivery date: Month 12. Responsible: NERI, AAU, JRC, KUCORPI, MEI, IAE, MIR

Milestone/Deliverable:

11.  Data-compilation for analysis on benthos vs. environmental gradients; identification of links between abiotic and biotic elements – Delivery date: Month 18. Responsible: NERI, AAU, JRC, KUCORPI, MEI, IAE, MIR

Milestone/Deliverable:

20. + 32.  Species- and assemblage-specific reference conditions and attributes for Baltic coastal  zoobenthos – Delivery date: Month 24 and 36. Responsible: NERI, AAU, KUCORPI

Milestone/Deliverable:

33. Numerical relationships between benthos and environmental gradients (first step towards classification) – Delivery date: Month 36. Responsible: NERI, AAU, JRC, KUCORPI, MEI, IAE, MIR

WP5: Key indicators and response in relation to typology for water chemistry

Work package number:  5

Start date or starting event:  Month 0

Participant codes:                         SUSE (lead); NERI; FEI; MEI; IAE; MIR; 

Person-months per participant:  SUSE:6; NERI:7; FEI:5; MEI:2; IAE:4; MIR:6  (total: 26)

Background:

A number of comparisons between lakes and coastal marine systems have now shown that there are more similarities than differences, and empirical relationships, mass-balance and empirical models developed for lakes (ref. 31; ref. 34) are also applicable to marine systems (ref. 16; ref. 23; ref. 3 Good examples are also found in Baltic Sea studies (ref. 33; ref. 24; ref. 18; ref. 10). 

For instance, there has been shown good relationships between nutrients load and summer concentrations of chlorophyll in both Danish, Swedish and Finnish estuaries. Within estuaries there has been shown correlation between bottom oxygen, chlorophyll, Secchi depth, and nutrient concentrations in many studies. However, most of these studies are regional or national and it remains to bee seen if these relationships are more 'global' and can be extended to larger parts or to the entire Baltic Sea ecoregion. The emphasis in these analyses so far have been the understanding of large-scale processes and therefore, data collection has been focused on offshore data, usually collected within various research programmes but primarily at international monitoring stations. 

Within CHARM, we will focus on coastal data and we need to complement the existing data assemblage with additional data, usually collected within national and regional monitoring programs. The partners are all national hosts or have access to these data in their countries and will provide these data for the common analyses. 

Most data originators in the Baltic region use common standardized methods, as described in the HELCOM Guidelines. Most of the difference that still exist have been pinpointed in the HELCOM periodic assessments. Within CHARM, we will use comparative analyses where data from many regions and originations are used together. Any systematic methodological discrepancies will then become apparent.

Workplan

Task 5.1 Compilation and analysis of water chemistry data that are comparable in terms of analytical methods and sampling. Quality assured data would be provided to other work packages to find relationships between these and typology criteria (WP 1), phytoplankton (WP 2), macrophytes (WP 3), and benthic fauna (WP 4). (SUSE, NERI, FEI, MEI, IAE, MIR)

Task 5.2 Computation of a number of quantitative and qualitative criteria, i.e. wintertime nutrient concentrations, organic and inorganic nitrogen:phosphorus ratios and nitrogen:silicate ratios. This will enable us to determine whether there are regions, beyond national borders, with common properties. Maps will be produced of these regions in co-operation in with WP 1. Nutrient loads and source to all type areas will also be determined. (SUSE, NERI)

Task 5.3 Analysis of concentrations of oxygen during summer and fall for various type areas in relation to nutrient concentrations, phytoplankton biomass and water transparency. For selected areas the analysis will be extended to encompass nutrient load. (SUSE, NERI, FEI, MEI, IAE, MIR)

Task 5.4 In order to define pristine conditions we will use long time-series, for some regions these cover almost 100 years. We will also use indirect measures, i.e. transparency, nutrient conditions and oxygen concentration to derive these conditions. (SUSE, NERI, FEI)

Task 5.5 Recommendations for future monitoring will be developed taking the annual nutrient dynamics in different type areas and the indirect measures of reference conditions developed in task 5.4 into account. (SUSE, NERI, FEI, MEI, IAE, MIR)

Deliverables including cost of deliverable as percentage of total cost of the proposed project;

Compile data from coastal regions (SUSE, NERI, FEI, MEI, IAE, MIR)

16. Development of indexes and distribution maps – Delivery date: Month 24

Responsible:SUSE

WP6: Monitoring Strategy 

Work package number:  6 
Start date or starting event:  Month 0

Participant codes:                         NERI; FEI; AAU; IOW; MEI (lead); IAE

Person-months per participant: NERI: 4; FEI: 4; AAU: 2; IOW: 2; MEI: 10; IAE: 7  (total:29)

Background:

At present, the Baltic Sea is covered by one of the largest international marine monitoring efforts in the world within the framework of HELCOM. The marine monitoring programme, co-ordinated by HELCOM, has as an aim to evaluate the state of the marine environment through trend analyses. This monitoring program has focused mainly on the open sea areas, looking for significant trends within monitored parameters in relation to the results of political efforts made on reduction of loading of nutrients and hazardous substances to the marine environment. Except for few cases, the dynamics of the monitored variables show high natural variability and most of the observed trends could not be explained by human activities. On the other hand coastal areas, most sensitive to the changes of loading, have been left out of the focus and are mostly dealt with in national monitoring programs. The attempts to bring the coastal areas into the new HELCOM COMBINE monitoring program have so far not shown any positive results. 

The main purposes of HELCOM monitoring program and most national monitoring programs have been to monitor effects of human impact. This approach is, however, in contrast to the objectives of the WFD, which are to monitor the state of the environment. Implementation of the WFD will thus have the implication that both national and regional monitoring programmes have to be altered accordingly. Proper identification of the current status of all biological parameters requires that an appropriate spatial and temporal sampling scheme have to be developed for all type areas. 

The aim of the Work Package is to develop a novel; integrated monitoring strategy for the coastal waters based on the requirements presented in WFD following the typology and the parameters developed in CHARM as indicators of ecosystem health. 

Workplan

Task 6.1 In order to assess the impact of implementation of WFD, a first step is to evaluate the existing monitoring activities in the Baltic ecoregion. The existing programs will be evaluated in relation to the requirements of the WFD and the parameters developed in WP1-5. (NERI; FEI; IOW; MEI; IAE). Task will be carried out during the time period 0-24 month.

Risks – at present moment seems to be very unlikely to fail this task as national and international monitoring information is generally available and the project consortium has access to all national marine monitoring information. WP coordinator, being chairman of ICES/HELCOM working group dealing with methodology and QA procedures of marine monitoring in the Baltic Sea has access to relevant information.

Work will result in the printed report.

Task 6.2 Secondly, the indicators developed in WP1-5 will be integrated into a common system analysis, i.e. the different indicators will be tested to reveal shortcomings or contradictions on a system level, rather than on the specific level of each parameter. (NERI; FEI; MEI; AAU; IAE)

Work will be carried out after input from WP1-5 during the time period 25-36 months. 

Risks – delay in input from other WP. Should this happen, set of indicators based on WFD requirements and national monitoring activities will be tested instead.

Task 6.3 Based on a system analysis of the parameters, a monitoring strategy will be developed encompassing all the parameters and setting the framework for a monitoring program. The goal of the proposal for a monitoring strategy is a) to set the objectives for the monitoring; b) show the essential elements that should be included in a monitoring program, and c) provide basic guidelines for monitoring methods . (NERI; FEI; MEI; IAE)

Work will result in main part of printed report including outcomes from tasks 2,3 and 4.

Task 6.4 Finally, the existing monitoring data will be evaluated on a regional scale in order to evaluate the extent to which, existing data can be used in relation to the proposed future monitoring. (NERI; FEI; AAU; IOW; MEI; IAE)

During time third year of the project (months 25-36). Result of the work will be a part of the printed report (deliverable 20). 

Risks – work will entirely depend on the outcome of other WP (1-5) and also outcome of tasks 6.2 and 6.3. Possible delay in receiving outcome from other WP can cause serious problems with fulfillment of the task. In case of delay of input from other WP the independent indicator system (see also task 6.2 description) and sea typology accepted on international level (HELCOM) will be used. 

Milestone/Deliverable:

8.  Evaluation report (state-of-the-art analysis) of the existing marine monitoring programme (national, HELCOM) – Delivery date: Month 12

Responsible: NERI; FEI; AAU; IOW; MEI; IAE

Milestone/Deliverable:

34. Monitoring strategy for coastal areas (identification of universal parameters for the Baltic Sea) –

Delivery date: Month 36 

Responsible: NERI; FEI; AAU; IOW; MEI; IAE

WP7: Dissemination

Work package number:  7

Start date or state event: Month 0

Participants codes:                        SUSE (lead); NERI;  FEI; AAU; EC-JRC; KUCORPI; IOW; MEI; IAE; MIR; EMAUG;

Person month per participant:     SUSE:6; NERI:5; FEI:1; AAU:1; EC-JRC:1; KUCORPI:1; IOW:1; MEI:1; IAE:1; MIR:2; EMAUG:1; (total:21)

Background

The results of CHARM will provide the scientific basis for the implementation of the EC Water Framework Directive in the Baltic Sea ecoregion. The timetable for the implementation set by the EU is tight. Thus, it is important to ensure an ongoing dialogue with national environmental managers as well as HELCOM and the EEA during the program period to disseminate the results produced in CHARM. 

In this work package a network of environmental managers in the Baltic Sea ecoregion will be established as an end-user group for CHARM. The end-user group includes national environmental managers, HELCOM and the EEA. Input from end-users on the usefulness of the CHARM results will be provided during two workshops. During these workshops, the results from CHARM will be presented and discussed with the end-user group. In addition, CHARM will provide guidelines and recommendations to environmental managers for implementing the WFD in the Baltic in the form of a final report that synthesises the project results.  The end-user group will be invited both to the mid-program workshop and to the final workshop, and will be informed about the project developments both through an end-user group e-mail network and on the CHARM web-site.

Workplan

Task 7.1. The first workshop will be held in Denmark, as a kick-off workshop for CHARM participants. The scope of this workshop is to ensure a common view of CHARM and of what is expected from each participant until Workshop 2. Main topics are a) critical parameters for defining type areas; b) Criteria for reference condition. (SUSE; NERI; FEI; AAU; EC-JRC; KUCORPI; IOW; MEI; IAE; MIR; EMAUG;)

Task 7.2: The second workshop will be held at Isle of Vilm in Germany in month 16 of the project and will focus on “Integrated ecosystem view on reference conditions”. The scope of this workshop is to take the step from studying functional relationships in different parts of the ecosystem separately to studying integrated processes and patterns from an ecosystem point of view. 

Main topics will be a), which are the most important links between sub-ecosystem that must be considered to obtain reference conditions? b) How many type areas are relevant for the Baltic Sea ecoregion? c) Users view of the work in CHARM. (SUSE; NERI; FEI; AAU; EC-JRC; KUCORPI; IOW; MEI; IAE; MIR; EMAUG;)

Task 7.3 The third workshop will be held in Estonia in month 33 of the project and will focus on “Type areas and reference conditions for the Baltic Sea ecoregion. The scope of this workshop is to present the scientific basis for dividing the Baltic Sea ecoregion into type areas, to suggest ecological parameters/indicators that describe the reference conditions in each type area and discuss outlines for a new monitoring strategy. Comments and feedback from the end-user group will be taken into account when finishing the Guide for Users.  (SUSE; NERI; FEI; AAU; EC-JRC; KUCORPI; IOW; MEI; IAE; MIR; EMAUG;)

Task 7.4 An additional dissemination activity is the completion of a book containing a presentation of the major results obtained in CHARM. The book will include the compilation of Baltic Sea ecoregion maps on type areas and a “Users guide” on type areas and reference conditions in the Baltic Sea ecoregion as well as recommendations on a future monitoring strategy. Furthermore, WP’s 1-5 will lead to several scientific publications. (SUSE; NERI; FEI; AAU; EC-JRC; KUCORPI; IOW; MEI; IAE; MIR; EMAUG;)

Milestone/Deliverable: 

1.   Kick-off workshop – Delivery date: Month 1. Responsible: NERI

Milestone/Deliverable: 

5.   Project Website for CHARM. The Coordinator will establish within the first 6 months a project home page on a World Wide Web (WWW) server accessible via the Internet.  In an area restricted to project partners and the European Commission (password protected), it will provide: the "Description of Work" for the contract, work schedules and logistics information, updates on deliverables, news and project reports, a forum for scientific exchange and discussion, data inventories and data handling guidelines, issues regarding dissemination of results, also including abstracts of papers and presentations. The WWW server will also have a "home page" to provide non-confidential information on the project for outsiders (e.g., project summary, published papers, products for users) – Delivery date: Month 6. Responsible: NERI

Milestone/Deliverable: 
23. Workshop 2 – Delivery date: Month 24. Responsible: EMAUG
Milestone/Deliverable: 

28. Workshop 3 – Delivery date: Month 32. Responsible: MEI
Milestone/Deliverable: 

36.  A users guide on type areas and reference conditions in the Baltic Sea ecoregion –Delivery date: Month 36. Responsible: SUSE; NERI; FEI; AAU; EC-JRC; KUCORPI; IOW; MEI; IAE; MIR; EMAUG

Milestone/Deliverable: 

31. + 32. Compile Baltic Sea ecoregion maps on type areas – Delivery date: Month 36 

Responsible: SUSE; NERI; FEI; AAU; EC-JRC; KUCORPI; IOW; MEI; IAE; MIR; EMAUG

B6.d.
Workpackages

d.1.
Workpackage list (Form B1)

WPL Workpackage List

Work-package No
Workpackage title
Lead Participant No
Person months
Start Month
End month
Deliverable No

1
Typology
6
86
0
36
1, 3, 5, 11, 15, 17, 18, 20

2
Key indicators and response in relation to typology for phytoplankton
4
48
0
36
2, 7, 10, 12, 18, 19, 20

3
Key indicators and response in relation to typology for macrophytes
1
78
0
36
2, 3, 12, 14, 17, 18, 19, 20

4
Key indicators and response in relation to typology for benthic infauna
3
71
0
36
2, 6, 12, 16, 18, 19, 20

5
Key indicators and response in relation to typology for water chemistry
9
26
0
36
2, 9, 12, 18, 19, 20

6
Monitoring Strategy 
8
29
0
36
4, 20

7
Dissemination
9
21
0
36
1, 13, 15, 20, 21


Total

361




d.2
Deliverables list (Form B2)

Project deliverables

DL Deliverable list

Delive-rable No.
Deliverable title
Delivery date
Nature
Dis-semi-nation level
Work-package number

1
Workshop 1 
Month 1
Workshop
PU
7

2
Compilation of mailing list of authorities
Month 1

PU
1

3
Quality controlled data sets for surface sediments, phytoplankton, macrophytes, benthic fauna and water chemistry
Month 6
Da
PU
1-5

4
Morphometrical inventory of the Baltic
Month 6
Da
PU
1

5
Project website
Month 6

PU
7

6
Report to the Commission
Month 6
Re
PU
1-7

7
Draft of scientific paper on benthic monitoring data
Month 12


4

8
Report on state-of-the-art monitoring 
Month 12
Re
PU
6

9
Map of sediment characteristics of the Baltic coastal zone
Month 12
Da
PU
1

10
Report to the Commission
Month 12
Re
PU
1-7

11
Analysis of benthos vs. environmental gradients
Month 18
Me
PU
4

12
Forcing data for hydrodynamical modelling
Month 18
Da
PU
1

13
Report to the Commission
Month 18
Re
PU
1-7

14
Map of distribution and description of regulation of phytoplankton community indices
Month 20
Re
PU
2

Delive-rable No.
Deliverable title
Delivery date
Nature
Dis-semi-nation level
Work-package number

15
Small scale vegetation models 
Month 20
Me
PU
3

16
Maps of distribution patterns of water chemistry variables in the Baltic coastal region
Month 24
Re
PU
1

17
Using phytoplankton community indices as quality elements for ecological classification 
Month 24
Me/Re
PU
2

18
Computation of retention times and stratification.
Month 24
Da
PU
1

19
First draft typology  including map of spatial distribution of type areas.
Month 24
Re
PU
1

20
First draft reference conditions 
Month 24
Re
PU
2-5

21
Draft of scientific paper relating phytoplankton and macrophytes to typology
Month 24
Re
PU
1-3

22
Draft of scientific paper relating phytoplankton and benthic infauna to typology
Month 24
Re
PU
1,2 and 4

23
Workshop 2 
Month 24
Workshop
PU
7

24
Report to the Commission
Month 24
Re
PU
1-7

25
Large scale vegetation models 
Month 30
Me
PU
3








26
Draft of  2 scientific papers relating biological indicators and water quality paremeters to physical gradients.
Month 30
Re
PU
lead by WP1

27
Report to the Commission
Month 30
Re
PU
1-7

28
Workshop 3 
Month 32
Workshop
PU
7

29
Draft of  2 scientific papers relating biological indicators and water quality paremeters to physical gradients with emphasis on reference conditions
Month 36


lead by WP1



30
Definition of vegetation indicators 
Month 36
Me
PU
3

31
Verified typology including map
Month 36
Re
PU
1 and 7

32
Verified reference conditions (including map) for all quality elements
Month 36
Re
PU
2-5

33
Numerical relationships between benthos and environmental gradients
Month 36
Re
PU
4

34
Monitoring recommendations for the Baltic coastal zone 
Month 36
Re
PU
2,5,6

35
Final report to the Commission
Month 36
Re
PU
1-7

36
Users guide on type areas and reference conditions for the Baltic region
Month 36
Re
PU
7

Project reporting to the Commission

Deliverables: Project reports for the Commission



Time of delivery (month)
Report 

6, 12, 18, 24, 30 and 36
Management Report

12 and 24
Annual Scientific and Technical Report

12 and 24
Draft version of the Technological Implementation Plan (TIP)

12 and 24
Periodic Cost Statements

36
Final Report

36
Final Cost Statement

36
Final version of the Technological Implementation Plan (TIP)

Every 6 months the project will submit a Management Progress Report. This report, which describes the actual progress of the project in comparison with what was anticipated in this Description of Work, will be sent to the Commission within one (1) month of the end of the period covered by the report.

Every 12 months the project will submit a Scientific and Technical Progress Report in addition to the management report referred to above.  The Scientific and Technical Report will describe the scientific and technical progress made in the project during the previous 12 months.  Each Scientific and Technical Report will include a draft Technological Implementation Plan (TIP).

The periodic Cost Statements for the previous 12 months will also be sent to the Commission at the same time as the Scientific and Technical Progress Report. The Scientific and Technical Progress Report and the Cost Statements will be submitted within two (2) months of the end of the period covered by the report.

Within two (2) months of the end of the project a Final Report and Integrated Cost Statements will be sent to the Commission. Within two (2) months of the end of the project a Technological Implementation Plan (TIP) will be sent to the Commission.

The format for these reports will follow those guidelines that are issued by the Commission.  Three (3) copies of each report, written in the English language, will be delivered to the Commission.
4. Contribution to objectives of programmes/call

This proposal addresses Key Action 1: Sustainable Management and Quality of Water. The research carried out in this project will lead to reliable estimates of ecosystem functioning in relation to both the physical environment and nutrient loading in coastal waters of the Baltic Sea. The results of the project will be used to provide guidelines for environmental managers to help implement the EC-Water Framework Directive in a uniform fashion in the coastal zone of the Baltic Sea Ecoregion. This project encompasses the specific RTD priority 1.7: Pre-normative, co-normative research and standardisation because the primary goal of the project is to develop common methodologies among countries bordering the Baltic for determining reference conditions for biological quality elements that relate to the undisturbed natural state and for selecting type areas. The project addresses the need of environmental managers by providing information that can be used for implementing the WFD in Baltic coastal waters and that is both rooted in a common international understanding and is scientifically based.

This proposal also addresses Key Action 3: Sustainable Marine Ecosystems because the research carried out in this project will be used to develop reliable assessment of the impact of eutrophication in Baltic coastal waters and to develop long-term viable management strategies. In particular, specific RTD priority 3.3.3: Coastal Processes Monitoring, will be addressed by this project. The project aims at developing a system for detecting the state of the coastal environment (following the requirements specified by the EC-WFD) that allows forecasting of the parameters that are most relevant to ecosystem change. The project also includes developing guidelines for monitoring coastal waters of the Baltic region in a way that enables assessment of ecosystem change.

5. Community added value and contribution to EU policies

The adoption of the EC Water Framework Directive (WFD) autumn 2000 defines the logistical frame of CHARM and ensures that CHARM fulfils the goals of a European dimension, a critical mass, a significant European added value, and represents a major contribution to the community policies on protection and management of aquatic environments and their resources.

European dimension. According to the EC document “Common Strategy on the implementation of the Water Framework Directive” it is of particular importance to stimulate researchers to submit applications for projects which can support the substantiation of developing guidelines on analyses of pressures and impacts. CHARM satisfies the goals of being also a true European project with an overall objective to develop typologies and reference conditions for use in the implementation of the WFD. The study area of CHARM covers the entire coastal zone of the Baltic Sea, and a consortium of partners of all the countries around the Baltic Sea is therefore needed and included in the proposal. The scientific progress and the roadmap for milestones in CHARM will elapse in parallel with the common strategy for the implementation of the WFD. This ensures that knowledge gained and guidelines developed as part of this project can be used and applied in the European countries around the Baltic Sea. 

Since the analyses of the total water body and coastline are based on data collected by the individual states, the objectives, aims and intentions of CHARM can be carried out only as an integrated consortium of European partners. 

Critical mass. The CHARM proposal intends to cover typology, reference conditions and contribute to the implementation of the WFD for the coastal zone of the entire Baltic Sea. None of the groups can carry out the work described here independently. The partnership is highly complementary and together the project partners represent a strong, well-integrated consortium with a broad knowledge on physical-, chemical- and biological structures and processes in coastal marine ecosystems. In addition, a clear expertise is included to link the scientific work to the individual country states political, administrative and management communities and to central European units like the European Environment Agency and the European Commission. Specific workshops (WS2 andWS3) are designed to strengthen this integration between these groups of people. Bringing together scientists and managers also increases the ability to disseminate the results to the European end-users.  

The European added value of the consortium. There are three important aspects of added values in the CHARM project. 

· Monitoring data generated by the individual member states will be made available and used to generate typologies for the coastal zone and methods to define the reference conditions

· The integration of these national resources on a Baltic ecoregion scale will be used as a logical foundation to implement the WFD in Europe

· The combined effects will lead to a scientific sound and manageable product ready to be used for informed policy and decision making on a European scale

Monitoring data in Europe represents a valuable and under-utilised resource. Thus, making these data available and integrate them in the WFD-implementation process makes the CHARM project a very cost-effective exercise. Since the management of the WFD probably will involve both national authorities and private consultancies and research institutions, the dissimilation of the results from the CHARM project will reach a variety of European organisations. In addition, the results of CHARM will create a solid foundation for revision of the Baltic Monitoring Programme (BMP) currently carried out by the countries around the Baltic Sea.

The project’s contribution to EU policies: The project has been designed to directly address the adopted EC Water Framework Directive (WFD). The intention of the Directive is to incorporate all requirements for the management of surface and groundwater into one single system (framework) instead of the numerous existing directives such as the Nitrate Directive, the Urban Wastewater Directive, the Directive for integrated Pollution and Prevention Control, etc. The WFD calls for procedures to be developed for identifying the point of ”minimal anthropogenic impact” (corresponds to reference conditions) and the system employed must be applied in a consistent manner across member states. The CHARM project represents a direct contribution to a newly defined European policy decision on the management of the European coastal marine waters. 

6. Contribution to community social objectives

The implementation of the Water Framework Directive will lead to a strong and easy to understand presentations of local and European-wide water conditions for the public. Such status and qualitative descriptions will lead to a higher standard in the quality of life and safety, especially through the Internet presentations of the water quality, ecosystem health and safety conditions. An easy access to find safe swimming areas will lead to a vast improvement in the quality of life. The CHARM project will produce the scientific foundation for the implementation of typology, reference conditions and classification on a European and individual member state basis. Such guidelines will improve the quality of life for European citizens and for tourists from all over the world visiting European coastal sites.

The improvements in the quality of the environment will lead to a general strengthening in employment via a strong long-term benefit of increased tourism, employment in the national and local authorities, private consultancies and in groups of small industries connected to the general resource utilisation of the coastal zone. The expertise developed and presented in CHARM will improve the general expertise level in Europe. In addition, the conceptual frame for the classification typology of the Baltic Sea developed in CHARM is scientific sound, significant, innovative and based on an enormous amount of data collected by the individual member states and will therefore also have international interest. In addition, the results of the CHARM project will give value for the money already spend on monitoring and might improve future monitoring programmes making them more cost/effective. A possible adoption of the results by managers and governmental authorities and other institutions outside the Baltic region will most likely occur.

An important prerequisite for the selection of partners has been their accessibility to national and private databases in their countries. Partners have committed themselves to be able to work with data from local/national databases. During an initial planning meeting in Copenhagen, Denmark, all partners have provided a list of potential possible databases including number of locations, data availability, period of sampling, sampling frequency, parameters measured, etc. This list is currently with the co-ordinator of CHARM. This construction of the consortium represents the best available access to current databases in the Baltic ecosystem region.

The majority of the resources to the CHARM partners are allocated to personal costs (55%), and only 3% to consumables and 5% to travel. Computing is not part of the project economy because the CHARM activities utilize existing facilities located at the individual institutions. Below is a table including the distribution of consumables and man-months related to specific tasks (table C8-1). In absolute terms, the average consumables per partner is 7295 EURO covering the whole project period (36 months), and the individual variation covers a range from 100 to 32000 EURO. In table C8-1, the distribution of consumables is coherent with the distribution of man-months activities of the partners, described in the individual Work Packages in section B. The average amount of consumables per man-month for the entire CHARM project is 222 EURO.

An overall assessment of the requested consumables is based on the amount suggested from the individual partners together with a list of items needed to carry out the work (not included in the application). To our knowledge, the requested amount of consumables is realistic and reflects a fair need to the CHARM project. The differences in the requested consumables per partner represent 1) changes in the specific prize level in the individual countries, 3) the total activity (no. of man-months) of the individual partners, and 3) specific consumable needs for carrying out the proposed work. For example, individual partners need to produce expensive GIS (Geographical Information System) maps, produce Internet activities, etc. in order to fulfil the tasks. 

Table C8-1. Distribution of consumables (% of partner consumables) and man-months between WP-tasks and partners. The first number represent percentage consumable per task and the second number represents man-months per task. The total values for consumables and man-months are indicated at the bottom. The total number of man-months for all partners and tasks are 361.

WP1-tasks
P1

NERI
P2

FEI
P3

AAU
P4
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7. Economic development and S&T prospects 

Dissemination Strategies. The ultimate goal of CHARM´s dissemination strategy is to make the results available to national administrative authorities and decision-makers, other scientist, and the public. CHARM is co-ordinated with the common strategy for the implementation of the Water Framework Directive and is therefore a relevant part of the European Commissions and the member states policies and strategy plans for the implementation process.

End-users (Scientist, administrative authorities, and public). Three end-user groups are clearly defined in the CHARM project. The first one is the traditional pathways of scientific communication. They include dissemination through papers in international peer-reviewed journals and through conference presentations by all partners as required by good scientific practise. All partners have a good track record for publishing in the international literature. 

The second end-user group is defined as the national administrative authorities. In this area of the end-users, the CHARM project has a strong application to a central political decision at the European level (The Water Framework Directive) and a direct link to an implementation action plane in the individual members states over a period closely coupled to the activities and products of the CHARM project. The Baltic Sea is part of this plan, and the ecological classification system, the typologies and corresponding reference conditions, and the monitoring strategy produced from the CHARM project all represent central issues for the European Commission and its member states. The activities in CHARM are furthermore closely coupled to international Environmental bodies including HELCOM (The Helsinki Commission) and OSPAR (The Oslo-Paris Commission), which have interests and will benefit via activities in Kattegat and The Baltic Sea. The Executive Secretary of the Helsinki Commission has (in a letter dated 9 February 2001 to the co-ordinator of CHARM) strongly supported the CHARM project. Most of the partners in CHARM have responsibilities within HELCOM and OSPAR. Thus, CHARM provides dissemination that is directly relevant and beneficial to environmental decision-makers and individual member states. 

The European Environmental Agency (EEA) has (in a letter dated 7 February 2001 to the co-ordinator of CHARM) stressed the importance of the work in CHARM and agreed to participate in the steering group of CHARM. 

The third end-user group is the public. We will establish a website that will contain 1) one level for the scientific informed public including bookmarks to sites that provide more relevant information, 2) a second level containing information for the general public, and 3) a third level to environmental decision makers. Several of Charm’s partners have experience in communication with all three levels of communication and with the press, and it is our general believe that these types of communications are important, of interest, and can be well received by the end-users. 

Prospects for economical and Technological Development. It is our general believes that the combined scientific and technical consortium of CHARM is unique and needed to solve the project objectives. We advocate that the interdisciplinary construction of the CHARM consortium is an important strength of the project and represents a needed, unique and cost effective exercise for the European Commission and its memberstates. We will justify our statements below.

Several of the partners in the CHARM project (NERI, FEI, SUSE, IOW) have experience in developing and managing monitoring programmes for the marine environment. In Denmark, NERI has for many years been responsible for developing and managing the marine monitoring program with end-users including regional users (14 Counties), the administrative national decision makers (Danish Environmental Protection Agency), and international Conventions (e.g., HELCOM, OSPAR). The administrative units have proved their value and have ensured a tight dialogue to the public and to political-, administrative- and scientific end-users. 

In other countries, the administration and management of the monitoring programs are carried out differently. Our point is that the consortium of CHARM has a possibility to integrate the variety of procedures in the individual member states into a monitoring program that can be handled by all countries. Thus, the developments proposed by CHARM will lead to improvements of scientific/technical leadership within a variety of countries. This exercise will improve competitiveness in relation to export of environmental management strategies to other countries and increased market opportunities for the participants. These improvements are not only expected to third world countries but also to USA. As an example, one of the best regional monitoring programs in USA is carried out in Chesapeake Bay (www.chesapeakebay.net) and this is currently lacking similar goalsetting and reference conditions as required in the Water Framework Directive. We expect that the results from CHARM will improve exchange of ideas and the dialogue between scientists and administrators across the Atlantic Ocean.

Technological implementation plan (TIP). It is expected that a first version of  the TIP will be ready after 12 months, a second version after 24 months and a final version will be completed at the end of the project. The overall project outputs are presented in Section 2, Scientific objectives and innovation as well as in a specified form in the deliverables in the WPs. Presently, the exploitation plans are not specified but in more general terms, the administrative authories from the individual member states as well as other administrative European bodies like The European Environmental Agency, HELCOM and OSPAR will be invited to the annual meetings in order to integrate their views and optimize the products from CHARM. In addition, the ongoing collaboration with the administrative authorities is also expected to optimize the dissemination and tranfer of knowledge between the scientific progress and products and the individual member states.

8. The consortium

Role of each partner including subcontractors in one table per partner.

CHARM Participants:

1. National Environmental Research Institute (NERI)

2. Finish Environmental Institute (FEI)

3. Aabo Akademi University (AAU)

4. Environmental Institute, Joint Research Centre (JRC/EI)

5. Klaipeda University, Coastal Research & Planning Institute (KUCORPI)

6. Baltic Sea Research Institute, Warnemünde (IOW)

7. Estonian Marine Institute (EMI)

8. University of Latvia, Institute of Aquatic Ecology (IAE)
9. Stockholm University, Department of System Ecology (SUSE)

10. Sea Fisheries Institute (MIR)

11. University of Greifswald. Germany (EMAUG)

The key requirement for establishing the CHARM consortium was that all partners should be high quality scientist and managers committed to working together and to have access to monitoring data from national authorities, universities and private institutions around the Baltic Sea. Many of the partners have a long-standing collaboration, have worked together previously in various joint activities and have participated in other EU funded projects. 

Partner 1 (NERI). The NERI group has a comprehensive experience in marine ecosystem studies and in factors controlling structure and functions of marine habitats. NERI is responsible for the marine monitoring program in Denmark and for a central database (MADS) containing all data from the national and regional monitoring. NERI is part of the Ministry of Environment and Energy and has a comprehensive communication with the Danish Environmental Protection Agency (EPA) and the European Agency for the Environment. The NERI group of scientists is particularly strong in relation to typology, benthic fauna, benthic flora, and eutrophication studies and within the use of indicators. In addition, the NERI group contains expertise in handling the Water Framework Directive.

NERI (SOF) is responsible for coordinating WP3 (macrophytes) and contributes to this WP with data compilation, small- and large-scale analyses on benthic vegetation, identification of reference conditions for macrophytes and evaluation of macrophyte indicators.
Partner 2 (FEI) is co-operating in WP1 Typology, WP3 Macrophytes, WP2 Phytoplankton and WP7 Dissemination.  The cooperation includes the participation the typology research with sufficient data originating from FEI’s databases. FEI will collect the existing data of macrophytes along the Finnish coast and will, together with other institutes, analyse the data for ecological interpretation. FEI will also carry out research on phytoplankton and provide the phytoplankton monitoring data for analysis. As governmental research institute FEI needs and will participate in WP7 Dissemination.
Partner 3 (AAU) is responsible for the analysis and interpretation of (coastal) infaunal benthic communities along the Baltic gradient, including definition of reference conditions for benthic assemblages and communities (linked to other ecological state variables) to serve as a basis for the classification work under the EC WFD. AAU is responsible for WP4, and will participate in WP3 Macrophytes, WP 6 Monitoring and WP 7 Dissemination.

Partner 4 (JRC-EI) is responsible for the coordination of the work to be carried out in WP2 Phytoplankton. This includes development of phytoplankton quality elements and indices used for ecological quality classification, as well as integrating functional and structural phytoplankton parameters and quality elements to those of the other groups (WP’s 3, 4, 5, and 7). JRC-EI has participation in WP4 Benthic fauna and WP7 Dissemination.  

Partner 5 (KUCORPI) will mostly be focused on WP1, WP2 and WP4, covering estuarine – open sea gradient typology.  KUCORPI will also provide available data for WP3 and WP5. 

Overall monitoring data support will be carried out through established cooperation with local environmental authorities. The contribution to the project will be combined through supply of relevant regional data and participation in planned data analyses and dissemination of the results.

Subcontractor 5 (MRC) Marine research centre will provide classified hydrochemistry, hydrology and phytoplankton data for the period 1990-2001 in a computer georeferenced database along with dataset analysis meeting the project needs. Data will cover Lithuanian area of the Curonian lagoon and Baltic sea.

Partner 6 (IOW) is conducting the German HELCOM monitoring programme in the Baltic Sea and will contribute this data to several work packages. Additionally the coastal monitoring data of the federal authority will be compiled and prepared for the project. The IOW is responsible for the work package ‘Typology’ especially the compilation of sediment data, is involved in the development of phytoplankton indices and contributes to the elaboration of an adapted integrated monitoring programme.

Partner 7 (EMI) is responsible for WP6 Monitoring and will contribute to WP 1-5. The contribution to the WP7 Dissemination will be carried out through established cooperation with local environmental authorities. EMI is also responsible for Workshop 3. EMI is responsible for national marine monitoring activities and has access to the relevant historical and operational data. The contribution to the project will be combined through supply of relevant regional data and participation in planned data analyses and dissemination of the results. 

Partner 8 (IAE) will contribute to elaboration of the proposed bio-geo-chemical typology of Baltic coastal waters by collecting and supplying regional information on bathymetry, hydrography, sediment characteristics, and benthic biota, as well as regionally assess the obtained typology network and test representatives of the existing monitoring scheme in respect to WP1. Existing long-term regional observation data on phytoplankton, water chemistry, and benthic biota will be utilised for developing of the respective synthetic environmental indicators (WP 2-5). Historical records on phytoplankton composition (1924-1940; 1946-1960) and repeated mappings of benthic fauna (1950s and 1980s) will be used in reconstruction of these indices and definition of the respective reference values (WP2, WP4). As an institution responsible for regional marine environmental monitoring IAE will participate in formulation of the future monitoring strategy at all proposed levels (eco-region, regional, type-specific) and will test the performance of this strategy in its region (WP6). 

IAE will contribute to WP7 by establishing feedback with the national authorities responsible for implementation of EU WFD and arrange a national/regional workshop to assist in interpretation of the principles and terms of the directive in relation to coastal/estuarine waters and disseminate the findings of the project (WP7).

Partner 9 (SUSE) is responsible for the co-ordination of the work carried out in WP5 Water chemistry on analysis on reference conditions of nutrients. SUSE has successively been developing The Baltic Sea Database (BED), which contains hydrochemical observations from the entire Baltic Sea and forcing functions, i.e. climate, and fresh water and nutrient inputs. The BED database will serve as a base for the nutrient analysis in CHARM. Further, SUSE is the national data centre for biological monitoring data, which will be available for other participants in CHARM. SUSE will also participate in WP1 Typology, using the experiences from developing type areas for the Swedish Environmental Quality Criteria for Coasts and Seas. 

Through the Swedish research program Marine Research on Eutrophication (MARE) SUSE will be responsible for establish a network of users to ensure the couplings between scientists and authorities responsible for implementing the EC Water Framework Directive in the countries bordering the Baltic Sea (WP7 Dissemination). One outcome from CHARM will be a ‘Guide for users’ produced by SUSE in co-operation with all other WP’s.

Partner 10 (MIR) will participate in WP1 Typology), WP2 Phytoplankton, WP4 Benthic fauna, WP5 Water chemistry and WP7 Dissemination. MIR, in cooperation with other Polish partners, will provide data collected within national projects and monitoring programs along the Polish coast. Subsequently, data will be used for general analysis on the Baltic scale, as well as for local assessments. 

Subcontractor 1 (IMGW)  will contribute to the elaboration of key indicators and response in relation to typology for water chemistry by making available hydrographic and hydrochemistry data from the coastal region of the Polish sector of the Baltic Sea, supplying the regional information on bathymetry and hydrography and freshwater outflow for the calculations of water residence times in WP 5 – Water Chemistry. The existing long-term regional observation data on water chemistry will be made available for the development of the maps of distribution patterns of hydrochemical variables in coastal region as well as in the development of the respective environmental indicators and background concentrations within WP2-WP5. The parameters under scrutiny would include: water hydrology data (salinity, temperature, transparency-Secchi depth), water chemistry data (oxygen concentration and saturation values, nutrient concentrations – dissolved phosphate, silicate, nitrate+nitrite and ammonia as well as the total forms of phosphorus and nitrogen). Historical records of water hydrochemistry data (back to early 1950s in respect of hydrography, oxygen phosphate data) will be used in reconstruction  definition of the respective reference values. Because the IMGW is the institution responsible for the regional marine monitoring in Poland it will participate in the verification of the existing and formulation of the future monitoring strategy at all proposed levels (eco-region, regional, type-specific). 


Subcontractor 2 (MBC PAS) will provide available data for WP 2 Phytoplankton  and WP 4 Benthic Fauna. MBC PAS has access to the data on phytoplankton and benthic fauna from the national monitoring  since 1979.  The data on phytoplankton and benthic fauna from the research projects carried out in the Gulf of Gdańsk in 80. and 90. will be also compiled and prepared for the project. Additionally the relevant historical data from the Gulf of Gdańsk (Puck Bay) will be collect and provide for analyses. 

As an institution involved in national monitoring programme MBC PAS will participate in formulation of the future monitoring strategy in WP 6.

Partner 11 (EMAUG) is involved in the WP3 Macrophytes, WP2 Phytoplankton and WP7 Dissemination. It is responsible for Workshop 2. The scientific responsibilities include analysis of macrophyte distribution in coastal enclosures along the German coast, preparation of long-term phytoplankton and macrophyte data in these water bodies for analysis and, in cooperation with the other institutions, multivariate analysis of the whole data set with subsequent ecological interpretation of relationships found. 

9. Project management

The overall management of the project will ensure:

(a) the communication between partners and with the relevant officials of the EU;

(b) the timely production of deliverables;

(c) the integration of the work of partners and work packages.

An important characteristics of the CHARM project is to communicate with the partners and the national authorities in order to reach an optimal solution for the entire Baltic Sea. We realise that a large number of local phenomenon’s are to incorporated in the developed concepts and typologies and that these local conditions must be addressed before a sound consensus is found. Therefore we expect a number of smaller meetings in addition to the emails communications and workshop meetings. Another important prerequisite is a comprehensive communication with the administrative authorities in the individual member states. The consortium of the CHARM project includes partners with easy excess to the national environmental agencies. 

The data management structure is organised so as to be able to follow the development of the project closely, distribute data and results to the partners and provide the deliverables of the work performed under the contract.

9.2 Management structure

Each partner institution has a lead person to co-ordinate CHARM activities within their institution. These people will be responsible for the formal reporting arrangements from their institutions to the co-ordinator that will then be responsible for reporting to the Commission. This group of responsible persons and the co-ordinator will form an informal steering committee to help guide the project and to make administrative decisions along the way. Each workpackage is self-contained, with a self-contained list of deliverables and is managed by an expert in the field. We have assigned the responsibility of specific components in the work packages to individual scientist.

Communication flow. The consortium is of a size whereby regular email contacts between all participants and project meetings will allow an effective communication flow. The web interface of CHARM will be a continuously updated list of milestones achieved and deadlines for products. Three major workshops will include a planning section every year.

Quality control procedures and quality assurance. Data from the monitoring programs routinely undergo rigorous quality control procedures including laboratory comparisons, internal standards and quality programs like QUASIMEME. Such procedures are most often routinely applied within physical and chemical measurements. Biological data are sometimes carried out under accreditation procedures based on international approved procedures (EN Series) to the individual partners. 

Other data are not covered under accreditation, and will require quality assurance exercises and intercalibrations. The first workshop will be designed to discriminate between data and discuss quality control procedures, quality assurance, and intercalibrations.

Quality of the Management. The project will be co-ordinated by Professor Bo Riemann at NERI, DK. As Research Director of two institutions, he is professionally trained in leadership. He has a long experience as co-ordinator of large research programmes and international EU projects and in leading and managing large personnel-group responsibilities within and between institutions (see Institute Description for further details of his experience at project co-ordination) and has extensive experience working together with an international audience.

9.2.1 Steering Committee

A Steering Committee consisting of each of the project partners and the

Co-ordinator will manage the project.

The "Terms of Reference" of the Steering Committee are as follows:

- to provide advice to the Co-ordinator on the execution of the project,

- to assess the fulfilment of the tasks and deliverables,

- to summarise and synthesise the scientific results,

- to decide on regulations to ensure that the work of the partners is

performed according to this "Description of Work".

9.2.2 Project Secretariat

The Co-ordinating Institute will provide a Project Secretariat to:

- oversee the day to day business of the project;

- set up data exchange and information routines for the project;

- keep track of the activities and ensure the flow of information;

- provide an oversight of plans and logistics (e.g. newsletters)  
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