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WP 2: EUTROPHICATION
Considered and discussed the scientific plan BONUS-169, WP2-EUTROPHICATION we suggest that all mentioned scientific issues need to be related more clearly to causes, mechanisms and consequences of the study processes. 
The main parts of key potential research and application issues should be the following:

· Causes of eutrophication – nutrient inputs from distributed and point sources on the watershed as well as from atmosphere;

· Mechanisms of eutrophication – biogeochemical nutrient and organic matter cycles including transport and transformation;

· Consequences and indication of eutrophication – changes in indicators of the ecosystem health of the coastal and offshore waters, as well as their natural resources for human use – e.g. fishery and recreation.

Suggestions to the fist part (causes). 

More attention should be paid to the processes in drainage area which play an important role in the nutrient loading. The following item should be inserted in the bullet list: 

· Develop adequate methods of evaluation of anthropogenic impacts on the Baltic watershed; 

· Evaluate the role of large European lakes and rivers located in the Baltic Sea watershed (e.g. Ladoga, Onega, Saimaa) in retention and transport of nutrient fluxes from the upper part of the watershed to the Baltic Sea.
Suggestions to the second part (Mechanisms). 

· Increase understanding of the role of Baltic coastal waters (e.g. lagoons, bays and estuaries) as a buffer and transient zone for nutrient input from watershed. Develop models for coastal waters as transient and additional source of organic pollution for the Baltic Sea. In collaboration with WP1 and WP4, investigate biological, chemical and hydrological processes in the estuaries of large rivers that accumulate and retain most of human mediated substances and impacts from the Baltic watershed.

· Investigating the internal load processes and the magnitude of nutrient fluxes from sediment and the importance of periodic sediment re-suspension and near bottom hypoxia for different Baltic regions (e.g. the Gulf of Finland) for carbon, nitrogen, silicon, phosphorus recycling and recycling/burial of organic material;
· In collaboration with WP1 and WP4, investigating the impact of climate change on the carbon and nutrient cycles, algae blooms and changes in biodiversity patterns. Contributing to better understanding of influence of Major Baltic Inflows, wind induced vertical mixing of water and duration of ice cover upon eutrophication prosesses in the different Baltic regions;
· Increasing understanding and awareness of the importance of biological mechanisms affecting the eutrophication processes, such as pelagic-benthic coupling, zooplankton filtration, bacterial activity in decomposition of organic matter, nitrogen fixation, bioturbation of bottom sediments by benthic animals etc.; 
Suggestions to the third part (Consequences and indication) 

· To apply seasonal investigations of biological productivity of open and coastal waters of the Baltic Sea using standard methods (e.g. concentration of nutrients and chlorophyll, biomass and production of bacterioplankton, phytoplankton, zooplankton, benthos) to reveal the ecosystem trends, to calibrate satellite data and to verify model simulations; 

· Developing and validating new more accurate methods of observations for callibration of satellite data and to verification of model simulations;
· Compiling regularly supplemented regional taxonomic lists (checklists) with emphasis on species being eutrophication indicators not for phytoplankton only, but also for zooplankton, zoobenthos, and phytobenthos.  (Addition to item “j”).
· In item “n”: include “Zooplankton and ichthyoplankton indicators”: “The elaborated integrated set of indicators should inter alia consider targets concerning the levels of nutrients, phytoplankton (chlorophyll a and eutrophication indicator species), oxygen, zooplankton, zoobenthos and ichthyoplankton (affected by eutrophication)”.
· Ensemble modeling approach should be used to calculate the socioeconomic and ecological cost-benefit of various nutrient load reduction strategies (e.g. proportional load reduction approach, cost effective approach) in the Baltic Sea region.

Additional remark
There is no one issue indicated as conjunct to WP4. Issues related to the problems of biodiversity are: e, g-k, n, p, u  

Additions to 2.2.2 Background
· As some recent studies have shown (For example, Bianchi T.S., Engelhaupt E., Westman P., Andrén T., Rolf C., Elmgren R. Cyanobacterial blooms in the Baltic Sea: Natural or human-induced? // Limnol. Oceanogr., 2000, 45(3), 716-726) eutrophication events in prehistorical time were mediated by climate warming. There is also some information that Major Baltic Inflow may stimulate release of nutrients from bottom sediments, promote algae blooms and impoverish benthic communities in the eastern Gulf of Finland. Therefore climatic mediated factors may considerably stimulate the eutrophication processes in the Baltic Sea. More precise estimation of these factors is needed

· For better quantitative description of the Baltic Sea eutrophication, an ensemble of mathematical models should be used, inter alia, to increase reliability of scenario simulations of nutrient load reduction measures which are rather costly. The ultimate goal of the International research project "EUTROPHICATION-MAPS" (started in 2005) is to implement an ensemble of mathematical models as a tool for estimating the effects produced by loading changes upon the eutrophication of the sea. For this purpose, the ensemble of models was used to simulate evolution of the Baltic Sea ecological state as well as validate and estimate reliability of the models by comparisons to observations and between the results of modeling. 
· The set of eutrophication indicators has to cover all structural components of the ecosystem and various trophic levels. Taking in account that one of the most apparent and important economic consequences of eutrophication is clupeids biomass increase, sprat in particular, it is reasonable to apply long-term ichthyoplankton data in characteristic of eutrophication impact on ichthyofauna. Evidently, retrospective estimates of cod and sprat eggs absolute and relative abundance (the early 20th century, 1950s) may be used to determine reference levels, characterizing the periods with lower trophic status of the Baltic Sea as compared to the present time. Use of ichthyoplankton data is facilitated by 1) a wide geographic scope of ichthyoplankton investigations, which include the areas from Bornholm Deep to the Bothnia Sea and western Gulf of Finland in the early 1980s; 2) relative simplicity of ichthyoplankton identification; 3) principal comparability of pelagic eggs assessment in the past and currently. For application of this methods it is necessary 1) to extend the scope of ichthyoplankton studies to the northern part of the sea 2) to pool data obtained in different national laboratories for elaboration of the integrated index of sprat eggs abundance
Additions to 2.2.3. Major ongoing international collaboration activities of relevance to the workpackage

The project EUTROPHICATION-MAPS “Ensemble model simulations as a tool to study the Baltic Sea and the Gulf of Finland eutrophication” funded by the Nordic Council Ministers should be included in the list of ongoing research projects. 

Suggestions WP-7 Synthesis and dissemination add the item
· To carry out schools on the phytoplankton, zooplankton and zoobenthos species identification, and inter calibration 
· Facilitating the education and training of young scientists and technicians through building intellectual, technological and information integration skills in environmental-educational projects (Summer Schools) such as Baltic Floating University
