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GOALS AND OBJECTIVES

The purpose of the workshop is to:

· assess the current status and future challenges of monitoring and model the Baltic Sea Ecosystem in relation to environmental assessment, protection and management

· assess possibilities for co-operation with and support to HELCOM and the Baltic GEF-project 

· generate further co-operations among the Baltic partners

· develop a BOOS strategy for ecological monitoring and modelling

· provide input to the PAPA planning work

Topics will include observation technology, calibration, monitoring programmes, model developments and (pre)operational forecasting.

EXECUTIVE SUMMARY OF SCIENTIFIC/TECHNICAL RESULTS

The workshop gave a broad overview of the monitoring and modelling activities related to the Baltic Sea Ecosystem, both on a Baltic scale as well as on regional and local scales.

The ecological monitoring in the Baltic Sea is done using a great variety of methods ranging from satellite remote sensing, buoys, ships of opportunity and research vessels and the future possibilities of using towed instruments and unmanned autonomous underwater robots were demonstrated.. There is at moment only limited exchange of observation data in real or near real time, and is was recommended to the BOOS group to include exchange of chemical and biological parameters in their data exchange setup.

Several research groups in the countries around the Baltic Sea work with the development of ecological models a few of the presented were Baltic scale models; but the majority were regional and local model. None of the models are yet run operationally but some are run in preoperational state. Attempts to forecast the coming summer’s harmful algae concentration in the Baltic Sea was presented indicating that high concentrations should be experienced in 2002.
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Investigations in the coastal area and the Baltic Proper within the framework of the Baltic Floating University Project

Tatyana Eremina1),  Lev .Karlin1),  Alexei .Nekrasov1)
1)Russian State Hydrometeorological University
Since 1993 the “Baltic Floating University” (BFU) project is a component of the “Floating University” programme implemented by IOC UNESCO.  BFU project includes annual scientific sea and coastal expeditions in the Gulf of Finland and Baltic Proper.

The basic scientific aim of expeditional research is to study the influence of hydrophysical, hydrochemical and hydrobiological processes on the state of ecosystems in different parts of the Baltic Sea. This includes:

· data collection and analysis on some oceanographic polygons as well as at the points of the Baltic monitoring system (HELCOM-stations);

· study of spatial-time variability of hydrophysical characteristics (temperature, salinity, density); 

-  study of spatial-time variability of basic hydrochemical parameters (content of dissolved oxygen, pH, alkalinity, nutrients);

-   complex evaluation of geo-ecological situation in the Eastern Gulf of Finland and assessment of character of anthropogenic load and matter transportation from the Neva Bay (St. Petersburg region) to the Gulf of Finland (using data from the stations in the eastern and western parts of the Gulf);

-   study of spatial distribution of phyto- and zooplankton, zoobenthos and chlorophyll "a"  together with definition of taxonomic structure and biomass of species;

All the data collected are put through a primary processing, and are available in the form of tables, diagrams, vertical sections and charts.

During the last summer cruise (August, 2001, r/v Sibiriakov ), the collected data and results of primary processing for the first time were transmitted through the Internet to the RSHU web-site in a mode of real time. Data transmission has been carried out with the help of radio-modem “Nokia” at the rate of 9600 Kb/s from sea areas covered by operators of cellular telephone companies. Thus the results of measurements and processing just in some hours became accessible to any user of the global network. 

Investigations in coastal areas of the Gulf of Finland are performed each summer, starting from 1993, with a shallow-drought sailing vessel of the catamaran type. The customary investigation area envelopes the ‘Luga-Koporye region’ (LKR) including Luga and Koporye Bights and adjacent offshore waters near the southern coast of the Eastern Gulf of Finland. Significance of this area originates from: (1) the accommodation of a large nuclear power station (LAES) in the Koporye Bight, and (2) the construction of a new large port complex in the Luga Bight. The observed inter-annual variations of hydrophysical, hydrochemical and hydrobiological parameters are considerable. Sometimes these variations can be reliably correlated with anthropogenic (mainly local) causes but in other cases they obviously are due to natural phenomena. Separation of observed environmental state changes into those stemming from anthropogenic and natural causes seems to be one of important problems which should be solved for effective inclusion of modelling into monitoring + forecasting procedure.    . 

Researches of the Ecological State of Waters in Area of Construction of the Luga Seaport

Svetlana Basova1),  Georgy Frumin2),  Alexander Kondratiev3),  Victor Vasiliev3),

 Galina Petrova3)

1) North-West Administration for Hydrometeorology and Environmental Monitoring

           2) Russian State Hydrometeorological University

       3) St. Petersburg Regional Center for Hydrometeorology and Environmental Monitoring

Development of industrial production in Northwest region of Russia results in substantial growth of pollutant loading by natural complexes. Especially strong influence is rendered with industrial activity on water ecosystems. In this connection rather actual there is a research problem of dynamics(changes) water ecosystems in areas with high pollutant loading.

In the submitted report the results of long-term researches of the Luga River and waters of the Luga bay in water area of construction of the Luga seaport is systematized and summarized. Are cited the data of hydrochemical, hydrological and hydrobiological obserations. The analysis of changes of the basic quantity indicators of an ecological condition of waters in examined area is given. 

Results of this analysis are taken into account in planning of environmental monitoring system in conditions of high pollutant loading and are used for verification of ecosystem models, and estimation of ecological risk.

Use of the Multispectral Satellite Data for Ecological Monitoring of the Sea Upper Layer 

Alexander Kondratyev, Elena Chichkova

St. Petersburg Regional Center for Hydrometeorology and Environmental Monitoring

Satellite multispectral digital data processing potential for monitoring of water pollution in upper layer of the sea are discussed.

The brief description of the Satellite Multispectral Digital Data Processing System (SMDDPS) developed in the St.Petersburg Regional Centre for Hydrometeorology and Environmental Monitoring  is given.

The capabilities of the  SMDDPS for monitoring of thermal water pollution and pollution by  suspended particles in Gulf of Finland and Baltic sea as a whole is shown. 

More data for the same price
N. Golenko1), V. Paka1), V. Zhurbas1)

1). Shirshov Institute of Oceanology

For the Baltic Sea, in view of its geomorphologic peculiarities, sub-basin scale processes play the most important role. Just these processes determine real bands of variations of local currents and, therefore, variations of mixing parameters. A technique of modelling of water motion achieves the necessary resolution. The necessity arises no check results of the eddy resolving calculations. For those who develop the models it became problematic to organise a field experiment, which provides sufficient resolution of measured pattern. Model designers could use the Baltic Sea monitoring data for their models verification. But standard monitoring data are not sufficient having too coarse resolution both spatial and temporal. 

The acting monitoring of the Baltic is established on the fixed net of the probing which is rather rarefied. The best alternative could be the new net consisting of the limited number of 2D transects. Some towed undulating profilers make possible to obtain high resolved distributions of the temperature, salinity and density, as well as oxygen, pH and other seawater properties. The rapid round of the towed transect net leaves the time for making of some additional measurements in best representative sites. The transects must pass through the present HELCOM net. So, no negative profit will be, and the valuable additional data will be won. 

Almost 20-year experience of the authors in such kind of measurements in deep and shallow waters allows to assert, that any research vessel equipped with a multi-parameter profiler could easily make measurements in the towing mode. The simplest way to succeed is to follow the winch operating technique developed, for instance, on board the r/v “Professor Shtokman”. 

It is time for the Baltic oceanographers to come to conclusion to spend the expensive ship time most productively. 

Modern devices and techniques in sea monitoring

Nikolay Golenko1), Vladimir Gorbatsky2), Vadim Paka1) 

1)  Shirshiv Institute of Oceanology 

2)  Krylov Research Institute

Modern methods of sea measurements must be characterized with variety of measuring parameters, wide range of time –space scales, minimum time intervals for space surveys. 

Almost all these requirements may be fulfilled only using towing technique of measurements and rather high frequencies devices. This technique is widely applied in the Atlantic Branch of Oceanology Institute RAS at present. Scanning multi channel probes (Mark 3 and Idronaut) are used in the Baltic Sea field measurements since 1990. Towing scanning regime allows to obtain vertical transects with length of some hundreds km and with horizontal resolution of 100-500 m for tens of hours. 

Now a more then hundred of transects, overlapping the whole basins or considerable parts of them,  had been obtained and analyzed. Long period waves, meso-scale eddies, details of frontal zones and marginal regions were revealed on these transects. It was find out the following the structure peculiarities: intrusions in Humrarne strait, stirring areas near the Slupsk Sill, fragments of cold waters in the intermediate layer in the Slupsk Furrow, 3D deformation due to internal waves in the Bornholm besin and the Slupsk Furrow, worm water inhomogenaities in halocline of the Gotland deep.

Now the time interval of observations exceeds ten years. So data on structure peculiarities, characterizing inflowing events, stagnation periods and intermediate situation, have already obtained. These structure peculiarities are connected with the salinity gradients in the definite basins, with the depth drops of the definite isoholines in neighbourin besins. Such data could not be received only on the base of measurements in the separate monitoring stations

Since 1999 the complex measurements with scanning CTD probe and towing ADCP have carried out. Current velocity data along with the data of termohaline fields have been obtained across a number of transects. These data characterize complicated intermittent velocity field in the Baltic sea. Unfortunately, employment of towing ADCP is restricted to weather conditions and sea roughness. Nevertheless, using towing ADCP may be very perspective in the researches of mesoscale eddies, seiches, intrusions, internal waves. In prospects, the evaluation of Richardson number could be curried out and areas of hydrodynamical instability might be picked out.

Microstructure towing system “Grif” measuring fluctuations of velocity, shear velocity, conductivity, temperature, may be used simultaneously with scanning multi channel probe and towing ADCP. Data of the depth and accelerations are accompanied hydrophysical parameters. Velocity fluctuations are measured usually with number of sensors. Each velocity sensor measures three components of velocity. In perspective it is needed for investigations of the sea turbulence isotropy. At present, data on dynamical turbulence, termohaline structure and velocity field had been already obtained in the transect from the Arcona basin to the Bornholm Deep. Extension of this transect was about 43 km. Turbulence on this transect is conformed with velocity and shear velocity fluctuations. These data allow to correlate patches of turbulence with fine and mesostructure peculiarities.

So monitoring with towing systems allows to analyze a number of processes in wide diapason of time-space scales. Traditional technique would need much more resources. 

 Autonomous Underwater Robot for marine monitoring and sampling without the constant need of a support vessel

By 

Dr Anders Bjerrum, Maridan, Denmark, www.maridan.dk
A new generation of Autonomous Underwater Robots (AUR) is currently being developed for Environmental Impact Assessment (EIA) and Integrated Coastal Zone Management (ICZM). The AUR concept is based on proven AUV technology well known from the offshore survey industry.

A prototype AUR based on the MARTIN AUV from Maridan, Denmark shall be in operation in 2003. The AUR shall be pre-programmed for surveying and landing on specific locations of the seabed. After landing the vehicle shall perform sediment sampling and in-situ monitoring before it takes off for next location. All operations are completely autonomous without the need for a support vessel following the AUV

A typical AUR mission will include up to 30 km survey with continuously monitoring of hydrocarbons, dissolved oxygen, nutrients, turbidity, chlorophyll and fluorescence. During the survey the AUR stops at up to 12 pre-programmed locations for sediment sampling. Furthermore, the AUR can provide images of the seafloor by using its sidescan sonar and camera. After the mission the AUR returns to its support base (vessel or harbour) for battery charging, data transfer and shift of sediment carrousel. 

The development is a European funded project called SEABEE with participation of the following organisations: Hanover University (Germany), Maridan (Denmark), MariLim (Germany), Corsecologie (France), Porto University (Portugal) and Challenger Oceanics (UK).  

The presentation will highlight the benefits of the new monitoring and sampling technology and include examples from previous AUV survey jobs (archaeology, search, oceanography and seabed mapping for the offshore industry).

Marine monitoring in Lithuania

I. Dailidienė
, L. Davulienė

Abstract

The research on environment and the complex monitoring are the main parts of the environmental protection system. The essential aim is to present the information on the actual state of the environment and its natural changes as well as changes conditioned by the anthropogenic factors. This information should be useful by taking the decisions in the environmental protection field.

One of the most significant Lithuanian ecological problems is the contamination of the water in the Curonian Lagoon. River runoff from Belarus, Lithuania and Russian Kaliningrad region comes to the Curonian Lagoon and then through the Klaipeda Strait to the Baltic Sea. It makes up 5 % of the fresh water inflow to the Baltic Sea. As the long-term observations and modelling results show, this water in the Baltic Sea moves mostly along the Lithuanian coast to the north causing the increase of sea water contamination along this path. 

The national sea-monitoring programme started in 1965. Since then the extensive research work on the hydrochemical parameters of the water in the Curonian Lagoon and the Southeastern part of the Baltic Sea nearshore was launched. This research work was performed episodically. Since 1972 Lithuanian scientists have performed investigations of the open part of the Baltic Sea systematically every season. 
 The Centre of Marine Research, Ministry of Environment, has carried out monitoring in the Curonian Lagoon and the Baltic Sea since 1992.  The research on hidrometeorological, hidrochemical water parameters performed in order to assess the level of the water contamination in the Baltic Sea and Curonian Lagoon. The main attention was paid to the influence of river Nemunas to the Curonian Lagoon ecosystem and the Baltic Sea. In any extreme and rare phenomenon situations, extra researches are carried out to obtain more data, concerning the situation. The researches in the Curonian Lagoon are performed at 13 stations. In winter researches are carried out according to a special programme, which depends on the conditions (ice cover, navigation in the Lagoon).

Since 1979 the research work in the Baltic Sea has been carried out according to the International Baltic Sea monitoring programme (HELCOM) four times a year: in winter on February 10-20, in spring on May 10-20, in summer on August 1-10, in autumn on October 25 - November 5. Extra researches are undertaken in any extreme situations in the sea (spilled oil, increase of pollution, intensive algal bloom). The 32 monitoring stations (including 4 HELCOM stations) are operated regularly every season in the southeastern part of the Baltic Sea.

Institute of Physics in Vilnius is as well involved in the research work of the marine environment. Among the others activities the inventions of radioactive substances migration and accumulation in water systems, estimation of the pollution transfer by rivers of Lithuania, accumulation and self-cleaning of pollutants in the Curronian Lagoon and the Baltic Sea are carried out.

In May 2000 the hydrodynamic model developed at the Federal Maritime and Hydrographic Agency (BSH) in Hamburg, Germany was adopted to the Lithuanian part of the Baltic Sea [1]. It was a part of the IAEA project “Assessment of radionuclide migration in the Lithuanian part of the Baltic Sea environment”. The main goals for the modelling were to simulate the evolution of the radioactive contamination penetrating into the Baltic Sea due to the Nemunas river inflow in an ordinary situation and in case of a possible accident (for example) in Lithuanian NPP in Ignalina. The present distribution of radionuclides in the Lithuanian part of the Baltic Sea should also be modelled and the possible causes of the observed uneven distribution, especially on the seashore, should be clarified. During the project a detailed study of the impact of the river Nemunas on the Lithuanian part of the Baltic Sea was initiated, witch involved the measurements and modelling of this area. 

The time series of hidrological parameters measured at the CMR were used by the verification of this hydrodynamic model of Lithuanian marine waters. The comparison of measured and modelled parameters were in good agreement. However more attention should be paid to the Klaipeda Strait region, and further improvements of vertical resolution should be undertaken.

References

[1] Kleine E., 1994, Das operationelle Modell des BSH für Nordsee und Ostsee. Konzeption und Übersicht. Bundesamt für Seeschiffahrt und Hydrographie, Hamburg, 132pp.

The new approach to an estimation of ecological state of the Gulf of Finland

V. Dmitriev1), V. Galtsova1), G. Frumin1), O. Novikova1)
1)  Russian State Hydrometeorological University

The modern possibilities of a parametric state estimation of a biotic environment and biota stipulating development of definite groups of hydrobionts in different areas of the Gulf of Finland embayment are studied. The state of an ecosystem on the definite moment of its function is characterized by magnitude of an integrated index (index of state). The state estimation is reduced to finding a positive or negative significance of aqueous object as a whole or its property on the basis of confrontation to some norm (norm of a state), instituted (spotted) on the basis of an integrated index. The following properties of aqueous plants are valued: quality of environment, toxic impurity of aquatoria, trophic level, stability to variation of parameters of natural and anthropogenous conditions of function, ecological health.

Method of summary indexes is a good tool for constructing integrated indexes synthesizing the information on different properties of composite technical systems. However at usage in a summary index of significant coefficients describing an extent of a significance of separate criteria for an integrated estimation, an ecologist is faced with deficiency of the numeric information about these coefficients.  The significance of separate criteria frequently is metered on non-numerical (ordinal) scale.  In this connection there is a necessity of operation with the ordinal, ill-defined information, which is also incomplete more often. This incomplete information induces the whole set of significant coefficients, that handicaps immediate applying of a method of summary indexes. For overcoming of this handicapping Bayes' model of randomization of equivocation is utilized. Thus, the explorer receives casual weighting coefficients and casual (randomized) integrated indexes. 

The problems of an estimation of properties of water ecosystem are in this case reduced to problems of matching of the applicable randomized integrated indexes, and the method of summary indexes turns to a method of randomized summary indexes (MRSI).  Thus, the explorer receives qualimetric (numeric) scale of variation of an integrated index for all classes of initial teaching classification. 

On an example of aquatoria of eastern part of the Gulf of Finland the possibilities of constructing of integrated randomized indexes describing productivity, quality of water and toxic impurity of separate regions are esteemed. The multicriteria estimation of quality of waters is executed for separate regions of a southern part of the Finnish embayment. For estimation 12 arguments were utilized.  The account of integrated indexes on years has shown that per the last years the obvious tendency to deterioration of waters was supervised. 

The multicriteria estimation of trophic level of water ecosystems of the Gulf of Finland in 1981-1990 has shown that for this period the trophic status of this area should be valued as eutrophic. Multicriteria estimation of toxic contamination of water and sediment of eastern part of the Gulf of Finland was done. As criteria of an estimation 23 indexes describing a toxic contamination of water and 6 indexes describing impurity of bottom sediments for 5 classes of toxicity were used. For example, if in 1985-1987 years region of the St.-Petersburg marine commercial harbor was characterized by class IV of pollution, since 1988 it has passed in V the class of pollution: the water of the given region is toxic for phyto-, zooplankton and fishes. The multicriteria estimation of toxic impurity of sediment as source of secondary impurity of a water environment was conducted with allowance for of toxicity and movability of trace elements. For the determination of priorities (weights) were utilized: a series of toxicity of heavy metals and series of movability of trace elements. The correlating of values of summary indexes with value of a summary index of background concentrations has allowed to receive an estimation of pollution of surface sediment layer (0-15 cm) in eastern part of Gulf. It has appeared that in this region the magnification of the contents and movability of pollutants in sediment is marked in accordance with removal to a north from coast.

Impact Ecological Monitiring of the Harbur Construction Areas  in the Eastern Gulf of Finland

Sergei Belenko1),  Dnitry Bychenkov2),  Evgenia Lange3), Sergei Lukjanov4),  Mikhail Shilin4)

1) Lenmorniiproekt

      2) Zoological Institute of the Russian Ac.Sc. 

3)  Sevzapgidromet 

4)  Russian State Hydrometeorological Universirty

In 1998- 2002, the local ecological monitoring technology was developed for the harbor construction areas in the Gulf of Finland (Baltic Sea), based on the complex evaluation method for the status of hydroecosystems. The basis of the method is comprised of the following principles:

· system approach providing for equal focus on all elements of the analyzed ecosystems including both biotic components (plankton, benthos, fish, marine birds and mammals, macrophytes), and abiotic components (soil, water, ice);

· assessment of changes in biota of the studied systems basically on the level of populations and ecosystems;

· orientation towards quantitative analysis of biological data chiefly by indices of state biota.

Special consideration of biological methods is explained by the fact that physical and chemical methods are only applicable for fixing the presence of man- made impact, not assessing its consequences. 

While observing the ecosystems, the greatest importance was given to bottom (benthos) communities, which is explained by the fact that benthos is:

· temporally most stable;

· capable of spatial characterization of local situation;

· capable of representing past history of ecosystem variations.

The developed technology was used for the local monitoring and evaluating the ecological status of the hydroecosystems in the Louga bay, and the Bjerkesund channel, before and after the beginning of the new harbor construction. In the Bjerkesund channel, the harbor construction did not change the status of the local hydroecosystems dramatically, and the Primorsk harbor can be called “ecologically safe”. In the Louga bay, the anthropogenic pressure is more higher because of the damping. The evaluation of the Ust- Louga harbor impact on the local ecosystems is difficult because the 12 projected terminals have different kinds of effect on the water environment. The ecological safety of the harbor constructions in the Louga bay, and the Bjerkesund channel is different


The implementation of the developed complex approach can be performed only by highly trained professionals in the areas of marine ecology, oceanology, chemistry, biology, hydrotechnical engineering.  The results of the study must be available for the processing and further study. The principal factor of the local monitoring process should be the open discussion of the acquired results in the media, and involvement of the local stakeholders. The attempts to classify the ecological safety information can result in various “phobia” and the appearance of ludicrous rumors.

Natural and anthropogenic load on the Neva Bay

S. Basova1), G. Frumin1), M. Leonova1)
1) North-West Administration of Federal Service of Russia for Hydrometeoroogy and 

Environmental Monitoring.

The estuary of the River Neva is divided by natural and artificial barrier into the top (the Neva Bay) and bottom (the Eastern Gulf of Finland) regions. The basin of the River Neva is situated in the north-western part of European territory of the Russian Federation and the south-eastern part of Finland. 4/5 of the river basin is situated in Russia and 1/5 in Finland. The basin of the River Neva contains some 50 000 different kinds of lakes and among them the  largest  lakes  in  Europe – Lake Ladoga and Onego with water surface area of 17 680 and 9 630 km2 respectively. It is well to bear in mind that the main problems of the Baltic Sea and the Neva Bay are chemical pollution and eutrophication. In this context the main aims of  this investigation are to -evaluate coefficient of anthropogenic pressure on the drainage basins of the Baltic Sea and the Eastern Gulf of Finland; -evaluate the anthropogenic load from the Neva River  to the Neva Bay;  -calculate the anthropogenic part of phosphorus runoff from the Neva River to the Neva Bay; - find relationships between hydrochemical and hydrobiological variables. In Table 1 annual loads from the Neva River  to the Neva Bay are submitted (in tons/year). These data show that load from the Bolshaja Neva River  to the Neva Bay  varies in wide range from one year to other. It is common knowledge that load on the water object can be divide into two parts: natural load and anthropogenic load. For calculations of anthropogenic load of total phosphorous from the Neva River to the Neva Bay the following expression was used: AP = BP  -  Si / Kp, where Ap is anthropogenic load of  total phosphorus, Bp is general (natural + anthropogenic) load of total dissolved and suspended phosphorus, Si is load of mineral dissolved silicon, Kp is background coefficient (by our calculations K = 25 for total phosphorus in the Bolshaja Neva River). The results of calculations are listed in Table 2.

Table 1. Total dissolved phosphorus and dissolved silicon loads to the Neva Bay from the Neva River (in tons/year)

	Year
	P
	Si
	Year
	P
	Si
	Year
	P
	Si

	1990
	1659
	16590
	1994
	776
	10340
	1998
	488
	9760

	1991
	1350
	10800
	1995
	624
	5670
	1999
	615
	5590

	1992
	1999
	11420
	1996
	842
	13290
	2000
	1735
	4820

	1993
	1771
	14760
	1997
	706
	8820
	2001
	1095
	4760


Table 2. Dynamic of natural and anthropogenic load of total phosphorus from the Bolshaja Neva River to the Neva Bay

	Year
	Bp, tons
	Ap, tons
	Ap / Bp
	Year
	Bp, tons
	Ap, tons
	Ap / Bp

	1990
	1659
	995
	0.600
	1996
	842
	310
	0.368

	1991
	1350
	918
	0.680
	1997
	706
	353
	0.500

	1992
	1999
	1542
	0.771
	1998
	488
	293
	0.600

	1993
	1771
	1181
	0.667
	1999
	615
	391
	0.636

	1994
	776
	362
	0.466
	2000
	1735
	1542
	0.889

	1995
	624
	397
	0.636
	2001
	1095
	905
	0.826


The data presented in Table 2 show that Ap / Bp ratio is rather considerable, and vary from 0.368 in 1996 up to 0.889 in 2000.

Alien Species in the Baltic Sea Ecosystem: development of monitoring and information exchange network

V. Panov1)
1)  Zoological Institute of the Russian Academy of Sciences 199034 St.Petersburg, Russia e-mail: gaas@zin.ru

During last two decades rate of alien species introductions into Baltic Sea increased significantly, mainly because increase in ship’s traffic and associated ballast water release, and at present around 100 aquatic species are considered as alien for the Baltic (Baltic Sea Alien Species Database, 2002). In some cases introductions of alien species have resulted in serious alterations of natural communities, specifically in coastal waters, and even cause economic losses. Also, established in the Baltic Sea alien species are able to invade aquatic ecosystems in other parts of the world via existing invasion corridors (for instance, via Baltic Sea – North American Great Lakes invasion corridor). In some Baltic Sea countries, monitoring of established populations of selected alien invasive species is organized already.  It is expected that in future the regular biological surveys for alien species will take place, specifically in harbour areas, as it is recommended by the International Maritime Organization (IMO) Resolution A.868 (20).  These monitoring efforts and biological surveys provide valuable information on alien species for scientific and management purposes, which should be broadly disseminated via existing Internet-based information technologies. 

At present, interlinked Baltic Sea Alien Species Database in Klaipeda, Lithuania (http://www.ku.lt/nemo/mainnemo.htm) and Illustrated Database of Regional Biological Invasions Center in St.Petersburg, Russia (http://www.zin.ru/projects/ invasions/gaas/index.html) are the main sources of on-line information on aquatic alien species in the Baltic Sea region. The Baltic Sea Alien Species Database encourages the exchange of data within the Baltic Sea area, providing a competent system regarding biological invasions, vectors of introduction, spread of alien species and their impacts on environment and economy. It includes presently about 100 species, information on each species is standardized according to eight major features allowing search and data retrieving according to user formulated requests.

Aquatic Invasive Species of Europe Illustrated Database of the Regional Biological Invasions Center (RBIC), provide access to the on-line geo-referenced distribution maps of selected aquatic invasive species, along with detailed descriptions of their taxonomy, invasion histories, biology and environmental impacts. On-line distribution maps are developing by the Geographic Information System. Further development of GIS “INVADER”, as international database on the Internet (http://www.zin.ru/projects/invasions/gaas/invader/invader.htm), is one of the RBIC priorities. The RBIC Illustrated Database is linked to the Baltic Sea Alien Species Database, to the Global Invasive Species Database, and to the other species-specific on-line information sources. Future development of information systems in the Baltic Sea region, regarding aquatic invasive species, should be based on the open interoperable databases and information systems, as part of the Global Invasive Species Information Exchange Network.

Modelling to support data interpretation at an intensive monitoring station

Bärbel Müller-Karulis, Marine Monitoring Centre, Institute of Aquatic Ecology, University of Latvia

Marine monitoring programmes chiefly measure standing stocks of phytoplankton biomass and nutrients. Little information is gained on fluxes within the pelagic system, which are the reasons for changes in standing stocks. Therefore a mechanistic model was developed to link the growth of two groups of phytoplankton (diatoms and non-diatoms) above the seasonal pycnocline to the fluxes of DIN, DIP, and DSi at an intensive monitoring station in the open Gulf of Riga (Baltic Sea). Input of new nutrients via bottom water entrainment was estimated according to changes in pycnocline position and bottom water nutrient concentrations interpolated from the monitoring data. Nutrient delivery by freshwater advection was derived from a salt budget of the upper layer combined with average nutrient concentrations in the freshwater runoff to the Gulf of Riga. Degradation of a detritus pool and excretion by zooplankton simulate nutrient recycling within the upper layer. The free parameters of the model were calibrated against observations from the year 1998 using a simulated annealing method. Modelled phytoplankton and nutrient concentrations agreed well with measurements, except for summer DIN. A sudden drop in growth rate terminated the simulated diatom spring bloom when upper layer nutrient pools were exhausted. Growth and loss of non-diatoms dominating in summer was well balanced, preventing the build-up of high biomass even under high production. DIN consumed during the spring bloom mainly stemmed from freshwater advection, while DIP was primarily provided by bottom water entrainment and recycling. Bottom water entrainment also dominated the spring supply of DSi. In summer, recycling covered 63 and 88 % of DIN and DiP consumption, respectively and fast P recycling compensated high N/P ratios in the new nutrient input. Periodic changes in upper layer depth and episodic freshwater advection caused pulsating new nutrient inputs, which were crucial for phytoplankton growth during spring and summer. In contrast, autumn diatom growth was governed by light limitation. Even though the model did not depict summer nutrient limitation correctly, primary production was simulated within reasonable range and the main processes governing phytoplankton growth were identified.

MODELLING OF HYDRODYNAMICS AND EUTROPHICATION IN THE BALTIC SEA – STATE OF ART AT DHI

Ian Sehested Hansen

DHI Water & Environment

Agern Allé 11

DK-2970 Hørsholm

Denmark

Email: ish@dhi.dk
Fax: +45 45 16 92 92

Abstract: 

DHI acted as co-ordinator for a multi-national EU Fifth Framework proposal on pre-operational ecological modelling in the Baltic Sea (ECOMOD). The proposal didn’t receive funding. However, DHI has continued working on the subject. The presentation will show the state of art at DHI, including two main activities:

Recently, a 15 years hindcast simulation (1979-1993) has been performed for the Baltic Sea. This simulation included the hydrodynamics, with the salinity and temperature stratification being dependent also on the absence and actual events of major saline inflows like the January 1993 event. Furthermore, the simulation includes the nutrient cycling, algae production and the effects to the oxygen and hydrogensulphid conditions in the deeper part of the Baltic, which are important eutrophication signals. The hydrodynamic and eutrophication simulations were performed based on a horizontal resolution of 9 nautical miles and a vertical resolution of 2 m, covering the full depth of the Baltic Sea. The simulations have shown promising results, also in relation the multi-year maintenance of the important stratification conditions without any data relaxation, etc.

DHI presently also operates a nowcast-forecast hydrodynamic and eutrophication set-up for the Baltic Sea-North Sea area. The simulation goes back to year 2000 and includes a 5 day forecast service. The horizontal resolution is 9/3 nautical miles and the vertical 2 m. This set-up constitutes an evident supplement to direct sampling of the marine conditions and is also being used to drive local operational models.

Three-dimensional, multi-purpose numerical model for Baltic sea.
V. Sychev1), A. Ozerov1)
1) Russian State Hydrometeorological University

Three-dimensional multi-purpose numerical model is composed of the hydrodynamic part that is coupled to biological, resuspension and contaminant models, and resolves mesoscale to seasonal processes. The code has been developed over the period 1996 to 2000.

Model can be considered as a tool for a better understanding of the physical and ecological processes in shelf sea.

The hydrodynamic part of the model uses the following basic equations:

• the momentum equations using the Boussinesq approximation and the assumption of vertical hydrostatic equilibrium,

• the continuity equation,

• the equations of temperature and salinity.

The equations of momentum and continuity are solved numerically using the mode-splitting technique.The previous system of three-dimensional equations needs, therefore, to be supplemented with an additional two-dimensional set consisting of the depth-integrated forms of the horizontal momentum and continuity equations. The full set of equations are described in the following two subsections for the Cartesian and the spherical formulation.

The biological model cycles concentrations of organic carbon and nitrogen through microplankton and detrital compartments with associated changes in dissolved concentrations of nitrate, ammonium and oxygen as shown in the COHERENS model wich has been developed over the period 1990-1998 by a multinational group, as part of the MAST projects PROFILE, NOMADS and COHERENS funded by the European Union.

A series of simulations has been performed testing the ability of complex model to simulate realistic seasonal patterns in a typical shelf sea and showing how the model is validated with observational data. 

The area, selected for this study, is the central part of the Baltic Sea. The simulations cover a full yearly cycle for the year 1991. Both the physical (currents, temperature, salinity), as the biological module is activated in the model runs. Model results are compared with the observational data. The second aim of this study is to show an example how the model can be initialised for a realistic application with different kinds of data inputs (surface,open boundary input, initial conditions) and to illustrate how it can be set up for operational purposes. Model results are discussed and compared observed data. 

Some results from modelling studies in Estonia with ecological implication

Jüri Elken

MARINE SYSTEMS INSTITUTE at Tallinn Technical University

Paldiski St 1, 10137 Tallinn, Estonia, e-mail elken@phys.sea.ee
Increase of the threat of oil pollution with growing shipping activities, being always a serious ecological problem for coastal areas, is most profound near nature reserves and seabird habitation areas. In a project related to the environmental impact assessment of selecting the suitable location for deep harbour in the northwestern Saaremaa island, Estonia, oil drift probability study was done by applying Lagrangian particle-tracking on the currents from the coastal circulation model. Oil drift probability was calculated for harbour location alternatives by recollecting on the grid counter the number of particles reaching the specific grid point after 24 hours of drift. If the harbour will be located near the Vilsandi national park, then probability of oil spill drift to the coasts of the protected territory is low. However, the risk of oil contamination of the nearby wintering areas of globally endangered Steller's Eider remains. Another site, the Suuriku-Kuriku, was found the most suitable harbour location with the least consequences of oil spill drift. 

Second example deals with harmful algal blooms expert system based on the fuzzy logic approach. Within the EU project HABES (http://www.habes.org), Estonian team (Jaan Laanemets and others) is developing together with Finnish colleagues the system prototype for predicting the harmful algal events in the Gulf of Finland. The expert system combines both the conceptual models (bloom initiation, development of toxicity etc) and “mechanistic process” models (nutrient fluxes, bloom drift etc). 

A demonstrative cyanobacteria bloom forecast for the Baltic Sea, summer 2002

Mikko Kiirikki

Finnish Environment Institute (SYKE) has produced cyanobacteria bloom forecasts for the Gulf of Finland since the year 1999. The forecasts are based on winter nutrient measurements and 3D-ecosystem model simulations. This year the forecast area is enlarged to cover almost the whole Baltic Sea utilising data collected by Finnish Institute of Marine Research, Finnish Environment Administration, Swedish Meteorological and Hydrological Institute and the City of Helsinki. Altogether, data have been available from 362 nutrient profiles.

The blooms of nitrogen fixing cyanobacteria are known to be favoured by high phosphorus availability and high surface temperatures. The potential for bloom forming can already be evaluated on the base of the winter nutrient concentrations by calculating the excess phosphorus, which cannot be taken up by the spring blooming species, in the following way: excess DIP [ug dm-3] =  DIP

[ug dm-3] – (DIN [ug dm-3] / 7.2). In addition to the winter concentrations, load from the drainage area also affects the excess DIP concentration. In the case of estuaries, high DIN load carried by spring flood acts as a decreasing factor promoting consumption of DIP. At least partly for this reason nitrogen fixing cyanobacteria are often scarce in areas with high freshwater input. The only way to take into account the effect of nutrient loading and the general  flow pattern of the Baltic Sea, is to utilise mathematical models in the calculation of nutrient concentrations and algal growth. The principle of forecasting cyanobacteria blooms is presented by Kiirikki et al. (2001).

The main factor restricting forecasting of algal blooms is the lack of long term, e.g. 3 moths, weather forecasts. In this situations, we can only use past years weather data or artificial weather scenarios for calculating the potential for bloom formation. In the present forecast, we have used atmospheric forcing for the year 1997, which is known to represent optimal conditions for the growth of cyanobacteria. Thus the calculated forecast is practically the worst case scenario. The latest forecast will be presented in the workshop.

Ecosystem Modelling Cooperation in Support of Gulf of Finland Water Management
Vladimir Ryabchenko and Juha Sarkkula
The international Gulf of Finland research cooperation has proceeded lively in the 1990s between the Estonian, Finnish and Russian scientists and decision makers, under the general headline of "Assessing the Environmental Impacts in the Gulf of Finland Area". The main objectives of this work are:

-to analyze the state of the Gulf and its future development,

-to set up cost-effective water pollution strategies for the Gulf,

-to promote technical improvements for the environmental safety in the Gulf.

Within this cooperation framework, the Russian and Finnish scientists are carrying out a joint Gulf of Finland modelling project (2001-2003) with the aims of

-testing, comparing and developing hydrodynamic and ecosystem models for water management support ;

-reaching common understanding and consensus on the functioning of the Gulf of Finland ecosystem (nutrient dynamics and algal growth, sedimentation, role of internal load) and the impacts of the protective measures;

-widening and deepening the cooperation between the scientists and the decision makers.

The practical tasks included in the modeling cooperation are 

-assessment of the existing modeling methodology through workshops and expert exchange,

-transfer of knowledge on nutrient loads, available measurement data and pollution control plans in Russia and in Finland,

-joint modeling of the eastern Gulf of Finland hydrodynamics and water quality,

-comparison, verification and evaluation of the results derived from different models,

-nutrient load scenario simulations and environmental management recommendations. 

The institutes and experts included in the cooperation are

- St. Petersburg Branch of P.P. Shirshov Institute of Oceanology  (Vladimir Ryabchenko),

- St. Petersburg Branch of the State Oceanographic Institute (Oleg Savchuk),

- Arctic and Antarctic Research Institute (Ivan Neelov),

- Independent Investigation and Consulting Center ( Roman Vankevich),

- Russian State Hydrometeorological University (Tatjana Eremina, Alexey Isaev),

- Environmental Impact Assessment Centre of Finland (Jorma Koponen),

- Finnish Environment Institute (Mikko Kiirikki, Päivi Korpinen, Juha Sarkkula).

Recently, two (finnish and russian) 3-D eco-hydrodynamic models have been developed and some preliminary runs simulating the seasonal and interannual variability of ecological state of the Gulf in recent decades have been performed. Results of these simulations against available observations of temperature , salinity, nutrients and other environtental parameters will be presented and discussed at the workshop.

Coupling hydrodynamics to biogeochemistry in three-dimensional model: the Gulf of Finland case study

Ivan Neelov1), Tatyana Eremina2), Alexey Isaev2), Vladimir Ryabchenko3), 

Oleg Savchuk4,5,6), Roman Vankevich7)
1) Arctic and Antarctic Research Institute

2) Russian State Hydrometeorological University

3) St. Petersburg Branch of P.P. Shirshov Institute of Oceanology

4) St. Petersburg Branch of the State Oceanographic Institute 

5) Department of Systems Ecology, Stockholm University

6) St. Petersburg Regional Center of Hydrometeorology and Environmental Monitoring

7) Independent Investigation and Consulting Center

A description of the past and present water quality in coastal areas, including their eutrophication, can be based on existing monitoring data. However, in order both to hindcast water quality when the data are absent and to forecast its possible changes due to variations in external forcing, one needs a quantitative description of dynamic interaction between dispersion and transformation processes. In cases of indented shoreline and complex bottom topography such description should be three-dimensional, at least, when one is interested in phenomena occurring at small spatial and temporal scales. Particularly, high resolution is needed to adequately reproduce sharp spatial gradients and their variations in the Eastern Gulf of Finland, especially within the Neva River estuary. The ultimate tool to address issues of physical-chemical-biological interactions in such environment at small scales is three-dimensional modeling.

The 3D ecosystem model presented here couples two modules. The hydrodynamical module is based on non-linear primitive equations of motion, includes heat and salt transport equations and is coupled to sea ice model. Simulated water dynamics is used in a system of transport equations for ecosystem variables, where biogeochemical module describes nitrogen and phosphorus cycling among eight pelagic variables (phytoplankton, zooplankton, nitrogen and phosphorus detritus, ammonium, nitrate, phosphate, and oxygen) and two benthic variables (bioavailable nitrogen and phosphorus in the sediments).

Currently, the model is being calibrated to hindcast nutrient dynamics in the Gulf of Finland in 1996 – 2000 with the initial and boundary conditions compiled from different sources. Calibration results as well as scenario simulations under increased and reduced terrestrial nutrient loads will be presented and discussed at the workshop.

Mean circulation, exchange, retention and renewal time of water masses in the Gulf of Finland

Oleg Andrejev (1), Kai Myrberg (1), Pekka Alenius( 1) and Peter A. Lundberg (2)

1. Finnish Institute of Marine Research, P.O.Box 33, FIN-00931, Helsinki, Finland

2. Department of Meteorology/Physical Oceanography, Stockholm University, S-10691, Stockholm, Sweden

A three-dimensional baroclinic prognostic model has been is applied to study the mean circulation, water exchange and retention and renewal time of water masses in the Gulf of Finland. A five-year simulation for 1987-1992 was carried out using a nested grid approach, where a high-resolution sub-model of the Gulf of Finland was forced by a large-scale Baltic Sea model at the open boundary. Realistic meteorological forcing for the period under study was used. Even if the mean circulation is a statistic artefact, which does not reflect a true physical situation, it can be used to estimate e.g. the average distribution of pollutants or nutrients released from point sources. Practical activities, like shipping and coastal construction, need information concerning the mean circulation and persistency. Refined estimates are needed in order to study the water balance of the gulf in detail. Calculation of the retention time of water masses is based on using an advection-diffusion equation. The overall dynamics of the system serves as the source term which adds the “age” to water parcels present in the modeled area. The retention time thus provides a possibility to understand over which time-scales the pollutants are gradually mixed with the Baltic Sea water. The retention time is a non-homogeneous and non-stationary quantity due to the variability of currents and stratification, and cannot be described by a simple measure. Hence retention time may be regarded as a more subtle distinguishing trait, which should be employed when evaluating the spatial variability of the water “age” and the related state of the marine environment. The mean surface circulation of the gulf was found to take place in the form of a strong outflow adjacent to the Finnish coast compensated by an inflow at the Estonian coast, a circulation which is highly dependent on depth. The water exchange between the gulf and the Baltic proper appears to be stronger than previously estimated. The retention time (“age”) of the water masses in the gulf is strongly dependent on space and time; the largest values of this quantity found in the eastern part of the central gulf were around 2 years, whereas very short retention times proved to characterize the inflow and river mouths regions. The complete renewal of the gulf water masses was found to take about 5 years, which implies that the improvement of the ecological state of the gulf is a relatively slow process; even- in case of a drastic decrease of the anthropogenic loading the state can be expected to improve, only after the entire water mass has been renewed. Additionally, the possible reductions should be focused on the areas characterized by the longest retention times, since the accumulation of settled particles most likely takes place there.

Modeling of dispersion of pollutants in Neva Bay for present and project states of St. Petersburg flood protection barrier

K. Klevanny1)
1)  Morzaschita,  Nab. Moiki, 76, 190000 St.Petersburg, Russia, klevanny@online.ru

Storm winds over the Baltic Sea are capable to drive a big volume of water into the shallow head of the Gulf of Finland. It leads to flooding of low lying regions of St.Petersburg, to which refer its central historical parts. To protect St.Petersburg against floods a Flood Protection Barrier is under construction in Neva Bay. The construction was started in 1979 but in 1990, when 60% of works had been done, the Leningrad City Council stopped the works. The decision was based on concern, that the Barrier may cause detoriation of Neva Bay. In 1994 the Russian Government, after positive conclusions of the International Commission of experts, took the decision to complete the Barrier construction, but due to lack of finances the works are continued very slowly. At present there is a decision of the Russian Government to take a loan from the European Bank for Reconstruction and Development (EBRD) for the completion of the Barrier.   

The Flood Protection Barrier crosses Neva Bay where the Bay meets the Gulf of Finland. The Barrier is 25.4 km long and it straddles the Kotlin Island as it crosses Neva Bay (Fig. 1a). According to the project the earth and rock fill embankment is divided into 11 dams which represent 91 % of the Barrier length. Between the embankment sections there are 6 water sluices and 2 navigation passages. The total cross section area of openings will be 9610 m2. It is 3 times less than was the cross-section area in natural conditions but 50% higher than the cross-section area of the Neva Delta branches.

Since 1990 the Barrier has gaps which can not be closed in the case of a flood (Fig.1b). Except for a temporal gap in the northern section with width 167 m (TM D7) all other gaps are in the southern section. They include a 940 m wide navigation passage, water sluices B1 and B2 and a temporal gap (TM D2) of 125 m width. The water sluices B3 - B6 in the northern section can be closed. The total cross sectional area of the openings in the Barrier is now 14932 m2, of which 3720 m2 or 25%, can be closed, while 11212 m2 (75 %) can not be closed. 

In the frames of environment impact assessment (EIA) of the Barrier completion works new much more detailed 2D model NBM4 of Neva Bay and the Eastern Gulf of Finland (EGF) has been developed at Morzaschita with the CARDINAL modelling system. NBM4 uses curvilinear grid generated with the Thompson elliptical method. This model can be used for simulation of currents, water level oscillations and dispersion of conservative and non conservative substance in the Bay. The model will be also used linked with water quality model DELWAQ of WL | Delft Hydraulics, The Netherlands to simulate different water quality scenarios.

The eastern boundary of NBM5 model crosses the Neva River upper St.Petersburg and its western boundary crosses EGF along the section Shepelevo - Ozerki. The model grid consists of about 100,000 grid points (some of them are ‘dry’ ones). Space steps in water dynamics equations are varied from 50 m in water sluices of the Barrier and up to 600 m in the EGF. Steps in the advection-diffusion equation are twice less, i.e. from 25 m to 300 m. Depths were taken from the newest Admiralty maps and also from soundings made in the Barrier gaps. Totally about 24000 depth values were introduced. It was revealed that flow pattern in the Bay and, as a consequence, concentration fields are rather sensitive to correct definition of bathymetry, including small scale objects, such as underwater military protection lines (piles and stone filled boxes).

This paper describes the first results obtained with the NBM4 model concerning steady state current patterns for typical weather situation (Neva River discharge 2500 m3/s, weak wind 3 m/s from the west, no long wave oscillations from the Baltic Sea) for present situation and for the project one, after the Barrier will be completed. Also comparison is made for concentrations of conservative substance discharged from the Neva River and different outfalls located in the Bay. 

The results obtained will be further used by the EIA experts for definition of impact of the completed Barrier on water quality in Neva Bay and EGF.
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Figure 1. St.Petersburg Flood Protection Barrier. a: the design conditions; b: the present state (water sluices B3, B4, B5 and B6 can be closed).

MARE’s NEST – a scientific tool for cost-effective water management decisions for the Baltic Sea

Fredrik Wulff 1) , Ing-Marie Gren2,3), Oleg Savchuk1), Alexander Sokolov1)
1) Department of Systems Ecology, Stockholm University

2) Beijer International Institute of Ecological Economics

3) Department of Economics, Swedish University of Agricultural Sciences

One of the major goals of environmental monitoring is to provide data for assessment of current status and past variations of the Baltic Sea environment. Ecosystem models are then used to assimilate and analyze these data in a holistic fashion in order to understand past and predict future changes of eutrophication under different scenarios of nutrient inputs and climatic variations. However, due to specific properties of the Baltic Sea, such understanding and predictions alone are not enough to secure an optimal use of often limited funding available for mitigation actions. In order to produce recommendations for realistic water management, the analyses and calculations should cover the whole drainage basin and be based on the principle of cost-effectiveness. 

Within the research program MARE, a decision support system is now under development. It uses a holistic approach, linking monitoring data, ecosystem models, and ecological knowledge with advanced economical methods in a search for cost-effective strategies to reduce eutrophication in the Baltic Sea. The current status of DSS “MARE’s NEST” will be presented. 
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1. Opening and welcome

Erik Buch, the chairman of BOOS, opened the meeting. He expressed his gratitude to Alexei Nekrasov for all his help in organising the meeting and he thanked Office of Naval Research International Field Office for their financial support the Workshop and the annual meeting. The meeting asked him to send their regards and best wishes to Reginal Beach.

2. Adoption of agenda

The agenda of the meeting was adopted. 

3. Appointment of rapporteur

Maria Gästgifvars was appointed rapporteur.

4. EuroGOOS matters

New director of of EuroGOOS is Hans Dahlin and the EuroGOOS office is in SMHI.

EuroGOOS meeting will be held at the first week in December 2002. more info can be found on the EuroGOOS homepage.

Two EU-projects are related to EuroGOOS:

1) GMES - Global Monitoring of Environment and Security: A possible start of the first phase is in September 2002. GMES will be totally implemented in 2008

2) MERSEA: A large integrated project proposal to the 6th FWP. MERSEA deals with the following issues:

- global observations/models that can provide boundary conditions to regional models

- development of products based on observations, data handling, data exchange, analyses and model runs

- physical and ecological models

Karin Borenaes told that thematic network called EDIOS - European Directory of the Initial Ocean Observing System has started. The project provides comprehensive information on all European ocean observing sites and devices. http://www.edios-project.de

5. National reports

Sweden (Barry Broman): The website of SMHI is showing currents from 3 Swedish stations Trubaduren, Kalmarsund and Almagrundet. The Kattegat and Baltic Sea buoys are now on shore due to technical problems. They are expected to be operational within 1 month. The results of the buoys will be available on the website. A SST- system is tested on the r/v Argos. The ORBCOMM-system is used for the transmission of both SST-data and buoy-data.
 SeaNet Data interface ( a system to interchange data between the countries around the North Sea) is in a test phase. (Karin Borenaes): In the No Comments project a coupled hydrodynamic/ecological model, that will be operational, has been developed.

Finland (Kimmo Kahma): The Finnish Institute of Marine Research has signed the BOOS Memorandum of Understanding and renewed the www-pages. Wave forecasts are made operationally with a new coupled atmosphere-wave model (HIRLAM-WAM), nowcasts are given in the wave www-page when buoy data is not available. 13 water level observation stations are in operation and 3 wave-buoys. Wave data could be added  to the BOOS-page. Temperature sensors are in the water level and the wave measurement sites but temperature data is not yet available in www pages. To the Algaline-project will join the passenger ferry Silja Opera cruising between Helsinki and Tallinn and another vessel cruising at the Gulf of Bothnia. (Maria Gästgifvars): The first operational local model at the Finnish site will be developed within a 2-year project. Real time weather forcing will be used in this model focusing to the Helsinki-Espoo-Tallinn sea area. Gulf of Finland Coast Guard District has carried out drift experiments with a drifting buoy at the Gulf of Finland for the purpose of validation of  different drift models. The drift experiments will be continued and the measurement data is available in the Finnish Environment Institute. A current measurement station will be established to the Helsinki lighthouse in the autumn 2002. On-line current data on a website will be available at the earliest year 2003.

Russia (Georgij Ivanov, Alexander Kondratyev): Synoptic and meteorological radar data exchange started with Finnish Meteorological Institute. The radar data exchange is especially useful for the marine services in the Gulf of Finland. Permission for international exchange of sea level data is needed - was sent a special request to the Ministry of Defence. A new sea level automatic station has been tested and will be used for data exchange after receiving of permission.  New type of ice-forecasts are produced for the marine services. Northwest Administration for Hydrometeorology and Environmental Monitoring (NWAHEM) has developed an automatic system for satellite data processing. Satellite data provides information eg. sea level,  water blooming, SST, oil pollution and thermal pollution monitoring. 

New institution - St.Petersburg Regional Centre for Hydrometeorology and Environmental Monitoring (SPb. RCHEM) - is established under NWAHEM. Head of  SPb. RCHEM Prof. Alexander Kondratyev, main goals: guidance and providing all kinds of observations, data processing, researches, modelling etc.

Estonia (Jüri Elken): Quite a many studies and evaluations related to different harbour sites have been made or are ongoing in Estonia. Estonian Coast Guard is interested in to use operationally a portable oil spill model system that has been developed for the harbour of Muuga. A pre-feasibility study of wave forecasts has been carried out. Algaline is ongoing.

(Tarmo Kõuts): The integration of water level station information has been done. The Maritime Administration will be responsible for running the information system. Some new water level stations has been planned and year 2003 probably 5 stations are operating on-line in Estonia by the end of 2002. Method of water level measurements should be evaluated and compared between BOOS members, bad experience with Tallinn station showed that deviation of about 5 cm because of the lost temperature compensation of pressure sensor was detected only month later. Usage of periodically levelled staff gauges, reading 1-4 times per day is highly recommended.  At the website of Aanderaa Instruments can be found a link to Pärnu Port's Automatic hydro/meteorological monitoring station showing real-time data. The page can be found also directly: http://www.transcom.ee/ilm/. From the owner of the port needs to be asked if the data could be added to the BOOS-page. In cooperation with Oceanor real-time operation monitoring system is planned off Sillamäe nuclear waste disposal reservoir. Decision about buoy system should come in 2002. 

Latvia (Yuriy Shishkin-LHMA): The national hydrometeorological coastal network operated by the Latvian Hydrometeorological Agency includes 10 stations. The stations measure water level and temperature, salinity, wind speed and direction, observe waves and ice conditions. LHMA produce on a daily basis storm warnings, forecasts and actual information on wind, wave, sea level, water temperature and ice conditions. Actual water level data, weather observations and meteorological forecasts are the input data to the sea-level forecasts. Statistical methods are used to predict sea level variations. Sea level observations are performed at each of 10 station. Every station equipped with a staff gauge but 5 of them – with sea level recorders additionally. Two or three stations will be re-equipped with remote available level recorders by the end of the year 2002. An active work continues to execute integration of meteorological, hydrological and environmental quality databases used in the Agency into the modern CLIDATA united database system.

Weather service for the Max Mols ferry-line Riga-Stockholm has been started on April 2002.

LHMA home page is renewed significantly (www.meteo.lv).

Unfortunately, OCEANOR-LHMA application to restore and upgrade hydrometeorological buoy by the Latvian coast of the Baltic Sea that was applied to the “Program to support countries applying for EU membership” was not accepted.

The University of Latvia is actively doing modelling.

Lithuania (Inga Dailidiene): At the Butinge oil terminal station has happened a few oil spillages. It has been planed to buy a monitoring buoy that would be placed near the terminal. That would help to detect the possible spillages at an early stage. The Centre of Marine Research will be the national data centre while the data from different institutes will be collected there.

Poland (Juliusz Gajewski): The installation of a new water level measurement system has been postponed due to official reasons. There will be 5 stations around Gdańsk Bay and 2 at open eastern part of the Polish open Baltic coast. Two of the station will be located in river mouths and will be calibrated to give also discharges (indirect way). Work has been carried out to make old water level time series (run by Institute of Meteorology and Water Management) comparable with the new ones. The MIG buoy has been damaged during severe weather in November/December 2001 and there are activities going on in order to re-establish the buoy. Some organisational changes are to be made within the institutes in Poland. However the personnel responsible for operational oceanographic activities in Maritime Institute in Gdansk will stay in the MIG. Database development has been done at IOPAS. There is active development in the field of visualizing data on www-pages based way within the XML-system. The XML project will be finished by the end of June 2002.

Germany (Kai Christian Soetje): The MARNET (Marina Environmental Monitoring Network) of BSH in the southern  Baltic Sea consists of 4 monitoring stations (Kiel Lighthouse, Fehmarn Belt, Darss' Sill, Odra Bank). The new MARNET-Station Arkona will be in operation in autumn 2002. Since the beginning of the year a waverider buoy operates near the planned  location of the Arkona-station. BSH uses the network of the water level stations of the WSD (Water and Shipping Directorate). 12 real online-stations are used for the water level prediction. The water level data of 4 stations, the data of the MARNET-stations and the data of the waverider buoy are presented on the BSH-ftp-BOOS-box.

BSH is presenting the SST-map and currents on the homepage www.bsh.de.

Erik Buch commented that the information on sea state should launched at the  BOOS-homepage, while quite a lot of sea state information is collected by BOOS members now.

Denmark (Jun She): DMI is co-ordinating two coming EU projects ODON and PAPA. Operationalisation of a 3D ocean model has been done. 54 h forecasts of salinity, temperature currents and water level are produced with 6nm resolution in the Baltic-North Sea and 1nm in Danish waters. A new setup with enhanced vertical and horizontal resolution has been tested.  WAM model is currently running in North Atlantic in half degree resolution and 10 minutes in Mediterranean and Baltic-Northwestern shelf seas. A new 10-times faster super computer SX6 replaced old SX4. Wave model will be run with increased horizontal resolution on the SX6. WAM-model as well produces 54 h forecasts. WAM-HIRLAM two-way coupling has been widely tested. The modelled salinity, temperature and currents have been validated  against on-line buoy measurements.

(Claus Sølvsteen): Royal Danish Administration of Navigation and Hydrography, RDANH has made a public website, Information for Mariners. Here interested users can find oceanographic, hydrographic and navigational as well as other relevant information when sailing through Danish waters. The Defence Centre for Operational Oceanography (DCOO), being a part of RDANH, is almost implemented. The oceanographic modelling group has increased from one to four scientists, and a fifth scientist is expected to join the group during the summer. Two colleagues from the Royal Danish Navy have joined the staff with the main task of liasing with the Danish armed forces and NATO. The products of DCOO include mainly hydrographic and oceanographic information. In addition so-called Environmental Briefing Document "Climate of the Danish Seas" describing the oceanographic and meteorological conditions in the seas surrounding Denmark has been completed. DCOO anticipates further participation within the BOOS community as well as in the PAPA projects.

(Ian Sehested Hansen): DHI is operating 3 buoys measuring temperature, salinity and currents that are operational. The measurement data is available in the internet for the public.  

6. Mediterranean Forecasting system-what can we learn

The issue was passed by because invited Dr. Demirov from the Mediterranean task team was not able to joint the meeting. 

7. BOOS Memorandum of Understanding (MoU)

Introduction of Associate Members was made in MoU.

New articles 3.2 and 4.3 were introduced and 5.1 was partly rewritten.

The meaning of expressions in the articles 3.2 were discussed and concluded that Baltic research institutions, refers to both universities and institutes; non-governmental organisations covers also private companies and multi-national organisations mean eg. HELCOM or ICES.

The new version of the MoU was accepted.

Erik Buch stated that a few signatures are still missing but the situation will hopefully change in the near future.

8. PAPA project

The PAPA proposal has received high rating of 82 points and the project will receive funding. Erik Buch stressed that when PAPA-project starts it involves every member in BOOS and the participants have an obligation to do what has been promised to be done. It has been planned to start PAPA in September 2002. In the kick of meeting a detailed schedule for the 3 year project needs to be done.

Erik Buch announced a competition to design a PAPA-logo. The best logo will receive a price in the kick of meeting.

9. Cooperation with Northwestern Shelves TT/NOOS

Northwestern Shelves TT is acting actively and has prepared a NOOS plan that is similar to BOOS plan. NOOS group is also producing boundary conditions to the models in Danish area.

BOOS issues should be within the 6th FWP. The possible large integrated projects are:

- BOOS large integrated project?

- BOOS and NOOS large integrated project?

- Or should in MERSEA be included regional components like North Sea and Baltic Sea?

Maybe BOOS+NOOS integrated project would be too large for demonstration and implementation of products. It was found important to make contacts with NOOS and have some cooperation but keep BOOS separate.

10. Status and planning of BOOS Projects
10.1 Water Level Project (Kai Christian Soetje): At the northern Baltic Sea the bottom is rising and in the south decreasing. Countries have different sea chart datum, national reference datum and gauge datum. The objective is to define a comparable water level reference datum for the whole basin. Comparison of  models around the basin will be done. Project group has been established.

10.2 Sea Surface Temperature (Karin Borenaes): The objective is to produce daily SST chart for the whole Baltic. Project group exist and the first planning meeting was held in November 2001. The 2-year project will start in July 1, 2002.

10.3 Waves (Kimmo Kahma): Some preparatory work has been done and a project group will be gathered soon.

10.4 Data Exchange (Juliusz Gajewski): This project is quite closely linked to the other projects and should react to the needs coming from them. Different technical possibilities for data exchange exist. Precision is needed what data, how and how often shall be exchanged. Easy access to the available data could be solved by creating a common interface where would be possible to get data from different sources  A project group has not yet been formed. Marine XML work should be followed. (Juha Sarkkula): Winter time nutrient data collecting and exchange should be solved. If  the data is available early in the spring it can  be used for algae bloom predictions. These kind of predictions receive also a lot interest in public.

10.5 Optimisation of the observing network (Jun She): Investigation of the observing network needs to be done for the purpose to get best out of it for physical forecasts and data assimilation purposes. The objective is to solve what is the best sampling frequency and distance and how to implement temperature and salinity monitoring network Use of cost effective instruments should be also evaluated.

10.6 Harmful Algae Blooms (Kimmo Kahma): Seppo Kaitala, FIMR became the new project leader replacing Johanna Argillander. Project group has not yet been formed.

10.7 Zooplankton (Kimmo Kahma): Juha Flinkman has done some preliminary work. Project group has not yet been formed.

10.8 Transports: The project has no leader.

10.9 Coupling with Models: The project has no leader.

It was discussed where in the Baltic Sea exist local models.

- A pre-operational model of the Gdansk bay

- DHI produces transport of salinity and nutrients in the Danish waters

- Lithuanian model is not operational

- In Estonia local models receive temperature and salinity fields from HIROMB

- FIMR and SYKE in Finland have local models

Anyway coupling of large scale models with local models is one of the items in PAPA.

Erik Buch looks for persons that would be good candidates to lead the projects Transports or Coupling with Models.   

11. Cooperation with HELCOM and Baltic GEF
Lotta Ruokanen explained the new HELCOM reporting system. In future reporting will be based on: annual indicator reports covering selected topics related to problems in the Baltic Sea, annual thematic reports on topical issues and comprehensive periodic assessments over periods of 5-10 years. It has been planed to develop an operational web based information system. A Ministerial meeting will be in the summer 2003 and some results should be shown there. HELCOM proposes that BOOS would actively participate in HELCOM Information Network and production of environmental products.

HELCOM needs environmental products for the indicator reports. HELCOM proposes that BOOS could coordinate part of the operational data acquisition, indicator production and information compilation. BOOS could plan, test, produce indicators to cover various temporal and spatial scales.

Proposed HELCOM indicators:

inflows, stratification, oxygen, nutrient, chlorophyll, algal blooms, benthic animals, oil spills

Identification of environmental products needs to be done.

Baltic GEF/BSRP could provide funding for the eastern Baltic Countries via HELCOM.

The BOOS group found it important to react positively to cooperation with HELCOM. Erik Buch contacts Juha-Markku Leppänen. A meeting together with BOOS and HELCOM should be arranged.

Juha Sarkkula mentioned that trilateral Finnish-Estonian-Russian cooperation is active and last meeting was held this spring. Trilateral cooperation group has produced annual reports of the state of the Gulf of Finland.

State of the Gulf of Finland in 2001, Report: http://www2.fimr.fi/fi/itamerikanta/bsds/125.html

Ian Sehested Hansen mentioned that No Comments produces reports of the state of the Baltic Sea. Reports are based mainly on modelling and are available in web.

NO Comment www-page: http://www.imr.no/~morten/nocomments/

12. Election of steering group member –replacement of Hans Dahlin

Bertil Håkansson from Sweden was elected to be the new member in the Steering Group.

The other members are

Erik Buch chairman of BOOS.

Jüri Elken, Estonia

Juliusz Gajewski, Maritime Institute Gdansk

Kimmo Kahma, FIMR

Kai Soetje, BSH

13. Any other business

Russian State Hydrometeorological University in St. Petersburg was accepted to be invited as a associate member to the BOOS group.

Alexei Nekrasov gave a short presentation of the Institute´s work. Baltic Floating University is a ongoing project fitting to the BOOS principles. The University contributes to the monitoring activities however it does not do state monitoring.

It was found important that "Baltic Operational Oceanography"  is within the Expressions of Interest (EoI). The 6th FWP starting in 2003 will be a start of a long term research development that has a timeframe of 5 years or more.

It was decided that the Steering Group prepares an EoI proposal by June 7, 2002.

Call for applications of the 6th FWP will be at the end of year 2002 or early 2003.

Abstracts of the proposals will be available on the CORDIS -www-page.

Uldis Bethers suggested that University of Latvia could be the host of the next BOOS meeting in 2003. The meeting accepted this proposal with pleasure.

The BOOS Workshop topic for the year 2003 was decided to be Marine Service that can include subtitles eg. oil spills and maritime traffic development.
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