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GOALS AND OBJECTIVIES

In response to HELCOM Recommendation 12/6 1991 regarding development of oil drift forecasting system The Federal Maritime and Hydrological Agency in Hamburg, Germany (BSH) and the Swedish Meteorological and Hydrological Institute (SMHI) have developed an operational hydrodynamical Baltic Sea model, HIROMB (HIgh Resolution Operational Model for the Baltic Sea area), with a capacity to provide the Baltic Sea states with data necessary to fulfil their national duties with regard to navigational safety, Search & Rescue and environmental protection purposes. HIROMB delivers daily forecasts of currents, temperature, salinity, water level heights and ice parameters. The original HIROMB Co-operation Agreement, dated 1995-08-15, was signed by representatives from SMHI and BSH. As per agreement dated 1998-02-04 the Royal Danish Administration of Navigation and Hydrography (RDANH) entered into the HIROMB co-operation. The HIROMB-project is a joint venture for the development of an operational oceanographic forecasting system for the Baltic Sea, the Kattegat, the Skagerrak and the North Sea. The purpose of the co-operation shall be to maintain and develop an operational model system. 

The definition of various phases of the model development and co-ordination of the implementation into the operational version of the model is done by the Steer​ing Committee. Scientific workshops are held annually, since 1998 in different Baltic countries: Copenhagen (1998), Helsinki (1999), Hamburg (2000), Gdansk (2001), Klaipeda (2002) and St.Petersburg (2003). The scientific workshop reviews the scientific development of the model and proposes projects to further the quality of the model.

Institutions from other Baltic countries can enter into the co-operation as an equal party with obligations and responsibilities according to the HIROMB Co-operation Agreement accepting all its stipulations and provisions.

EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS

The 6th HIROMB Scientific Workshop (6th HiSW) was attended by 38 participants from 20 organizations. They represented 10 countries and 2 international organizations. During the 6th  HiSW 17 presentations were given. Below is a brief description of the results.  

Swedish Meteorological and Hydrological Institute (SMHI)

Anette Jonsson. Operational improvements since last year in HIROMB
Operational improvements made since last year in HIROMB at SMHI include 1) a new backup machine; 2) a restart of the model; 3) better resolved meteorological forcing; 4) modelled river inflow and 5) new features in the OceanWeb.

Operational HIROMB today runs on two super-computers, the SGI Origin-3800 and the Linux Cluster BRIS. BRIS is the new back-up machine that replaced the earlier Cray T3E. The SGI and BRIS are today comparable in speed. Thanks to this system with a backup machine there were no days during 2003 when the model result did not reach the end users. 

HIROMB had not been restarted since March 1997, i.e. it had been running from ‘yesterdays’ model result for 6 years. This resulted in a breakdown of the stratification. To improve this, HIROMB was restarted at the end of March 2003 with salinity and temperature data from the latest available observations. Currents were reset to zero and no changes were made in the ice field. 4 months after the restart, we still have an acceptable stratification but a vertical spreading of the isohalines can be seen. Some work on the turbulence scheme in HROMB has been initiated at SMHI and this will hopefully better maintain the stratification when implemented. 

In August this year change the meteorological forcing from Hirlam-44 to Hirlam-22 was implemented. 

As a test, parallel to the operational version, a version with river inflow modelled with the HBV-model instead of using constant river inflow is run. This version has performed well so far and will probably be implemented before the end of this year. 

Cecilia Ambjorn. Sea Track Web. Today’s oil drift forecasting system and new developments

SMHI in close cooperation with Danish authorities developed a fully operational and user-friendly system for forecasting of a chemical spills.  It is an Internet-based system for calculation of drift and spreading of oil and chemicals. The system is based on an operational weather model and an ocean model. A user has access to the system via a password and is able to make forecasts 2 days ahead or a hindcast of at least 5 days. The area on which the system is applied is the Baltic Sea, the Kattegatt, the Skagerrak and partly the North Sea. The system is named STW, Seatrack Web. A spreading calculation is added to the currents. Concerning oil: evaporation, emulsification, sinking, stranding and dispersion are taken into account. For chemicals, mixing and spreading are calculated. Floating objects can also be forecasted and then knowledge about their depth penetration is important. It is also possible to trace where oil and other substances are coming from. One can calculate the trajectory backwards in time and space up to the point where the oil was found. The result can be shown in many different ways, such as trajectories, animation or spot at every hour. During this year a Search and Rescue module will be studied and will hopefully be incorporated into the system. At the moment it is in operational use in Denmark, Finland, Poland, Estonia, Latvia, Lithuania and Sweden. In some of these countries it is combined with own models and systems. The calculations are fast and being an Internet solution makes it very easy for SMHI to make changes in the code, which means that every country gets access to improvements immediately. The latest daily forecasts of wind and currents are available for the user in the system as soon as they are ready, early each morning. It is consequently a tool, which contains models on a high theoretical level, it is easy to get access to at any time and it is user-friendly. Of course the same concept can be applied on other areas.

During 2003 the system is thoroughly modernised. The code is given a new structure, new algorithms for evaporation and maybe also other weathering processes are implemented, new turbulence algorithms are given, new types of oil are added, and the system itself is upgraded.

Johan Mattsson (RDANH), Cecilia Ambjorn. Forecasts during the Bornholm accident 31st of May 2003

The presentation shows a Seatrack Web simulation of the oil spill following the Fu Shan Hai accident 31st of May 2003. The presentation is composed of animations of the simulated development, interrupted by snapshots of the observed state. In all seven SLAR images are available for the 12 day period covered by the simulation. The comparisons of simulated and observed state show excellent agreement.

Lennart Funkquist.  Statistics of SST based on one year's HIROMB data
SMHI have applied the standard statistical tools to one year’s (2001) sea surface temperature (SST) from the HIROMB operational model. Compared to normal, SST for the year 2001 was higher for the southern Baltic Sea. Standard deviation shows higher than normal values for the Gulf of Finland and the Gulf of Riga. Correlation length scales have been computed for all model grid points and they show a close relationship to the normal flow type.

Federal Maritime and Hydrographic Agency (BSH), Hamburg

Eckhard Kleine. On modelling the mechanics of sea ice

A fundamental problem in the synoptic-scale modelling of sea ice drift and mechanics has remained unsolved to date:  as a central element of any such model, a reasonable formulation of the constitutive behaviour is required. The problem is far from being solved. 

Here, only one form of sea ice, although the most important one, is dealt with: sea ice as a fragmented aggregate. For the sake of simplicity, it is assumed to consist of rigid rather than crushable grains.  One is faced with the key problem to formulate the quasi-static mechanics of a granular 2D-medium.  

Traditionally, such a „material“ has been treated as a (granular) plastic, but recently objections have been raised (Cates et al.). Very basically, a fragmented medium as such is not even a „material“ but a confined assembly of irregularly formed building blocks. When loaded, a granular medium is found to form a network of force-transmitting contacts. Force transmission takes place along „force chains“ running through the aggregate. This configuration should be regarded as a structural property, an internal variable.  A suitable characterisation of the medium’s anisotropy (sub-structure) is the „fabric tensor“ which describes the average texture by way of contact density and orientation.  

A related interesting concept is fragility.  Consider an assembly of ideally rigid particles in static equilibrium. To balance the externally applied load, the aggregate develops a suitable configuration. The skeletal packing structure is assumed to reflect the network of supporting force chains.  More specifically, equilibrium holds if the principal direction of maximum compressive stress is aligned with the principal direction of the fabric.  Accordingly, equilibrium is unstable with respect to changes in stress orientation. Equilibrium is restored through re-configuration. „Plastic flow“ takes place to adjust the packing structure. We are left with the problem of capturing the structural evolution. What happens to the fabric when it adjusts to stress?  

A network adjustment mechanism is found in the context of shear transformation zone plasticity (Falk, Langer), another concept of internal structure.  A shear transformation zone (STZ) is an elementary cluster of grains which rearrange as the material sample is deformed. In the statistical picture, such clusters are created, transformed and annihilated randomly, in total matching the externally applied deformation.  As an internal variable, the STZ density distribution (density and orientation) serves to describe changes of the particle packing structure (anisotropy), mainly contact orientation.  Material response is controlled by (varying) structural features but there is no memory of shape. Shear transformation zone plasticity not only gives the rate of „plastic deformation“ in terms of stress and internal state but also an evolution equation for the density of shear transformation zones.  Thus, the STZ theory could also provide a useful means to treat irreversible deformation (kinematics) of fragile media, including structural evolution (of the fabric).  A recent study (Lemaitre) addresses granular materials.  

The mechanics of granular media have also become a subject of statistical physics.  Consider the static equilibrium (jammed state) of a granular assembly.  How are forces, on average, transferred through the „material“?  The system of equilibrium equations for stress is incomplete and needs to be closed. At variance with common constitutive theory based on strain, the question is: Are there any direct relations between the components of the stress tensor?  Applying methods of statistical physics (Edwards, Grinev), it has been found possible to close the system.  The derived closure equation is the so-called stress-geometry equation. Complementing the equilibrium equations, it plays the role of a missing constitutive equation.  Note that the entire theory does not involve any strain.  Independently, a statistical theory of force chain splitting and stress transmission has been developed (Bouchaud et al.).  

Non-central contact forces make the stress asymmetric, and a torque will arise.  This effect is the more important the larger the particles are.  In a coarse-grained material, the rotation of individual grains generally differs from the overall macroscopic rotation field. Since local non-homogeneity of rotation may well influence the resultant mechanical response, the presence of large particles or clusters (as a micro-feature) should be taken into account. To this end, force moments are admitted to represent sub-scale effects (Mühlhaus).  While force stresses control the displacement, force moments control the micro-rotation, providing a redistribution of rotation.  The spatial variation of micro-rotation is associated with sub-scale interaction. It is related to a material length scale, something to smooth the resultant fields, thereby regularising the problem and its solution. Physically, this internal length scale is related to grain size.  Micro-polar models – Cosserat continua – have been applied to describe the continuum mechanics of blocky rock and masonry.

In summary, an attempt is made to address potentially useful concepts and building blocks that could be integrated into the desired constitutive model of sea ice. The goal is not just a combination of the elements referred to but the development of an appropriate model. A persistent problem in granular media modelling is the role of pressure and confinement. Another fundamental issue is the fragmentation process.  

Sylvin Mueller-Navarra, BSH. Modeling tidal features of the Baltic Sea

The current HIROMB model version is driven by tidal forcing along the open boundaries which yield co-oscillating tides in the Baltic Sea model area. The direct effect of the tidal forces generated by the celestial bodies moon and sun, the so-called equilibrium tide, is not included in the HIROMB model. In the case of semi-enclosed basins or mediterranean seas connected with the open ocean by narrow straits, the equilibrium tide can reach remarkable amplitudes as compared to the co-oscillating component. The Baltic Sea is connected with the Kattegat via the narrow Danish straits, and the tidal amplitudes are less than 10 cm in the Baltic proper. From tidal analysis at the beginning of the 20th century it was assumed that the semi-diurnal tides in the Baltic Sea are of the co-oscillating type, while the diurnal tides are generated by the equilibrium tide. This assumption is confirmed by a comparison of tidal analysis of measured water levels with water levels simulated by BSHcmod. The model version including the equilibrium tide shows better results than a version with pure co-oscillating tides. The additional computational effort to calculate the time dependent tidal potential at each grid point by means of astronomical algorithms is relatively small, so that it is recommended to include the equilibrium tide in the HIROMB model, too.
Finnish Environmental Institute (FEI)

Maria Gastgifvars. Validation of HIROMB 

13-15 May 2003 FEI fulfilled an experiment in the Gulf of Finland. Surface floating drifters were released into the sea. Drift predictions were calculated with the SeaTrackWeb programme and the calculated trajectories plotted against observations. In two out of three cases the programme predicted the observed drift direction correctly. In case 3 (15 May 2003) the drifting bouys did not move to the down wind direction and the predicted drift direction calculated with the 2 % wind factor differed from the observations. In that weak wind situation the movement of buoys was driven totally by surface currents. Anyhow in the case 3 HIROMB seemed to predict the surface current direction correctly, but it seemed too weak while it did not have a significant effect to the calculated drift.

FEI compared the HIROMB water level forecast with water level observations from Helsinki mareograf. The correlation coefficients during period November 2002 - June 2003 were 0.93 in HIROMB 3 nm version and 0.88 in Hiromb 1 nm version. Salinity and temperature observations from monitoring point in the mid Gulf of Finland were compared to the HIROMB forecasts. Generally the vertical temperature profiles forecasted by HIROMB followed very well the shape of observed temperature profiles. Anyhow it seems that HIROMB was slightly underestimating the water temperatures. Forecasted salinity values were slightly overestimated in surface water and underestimated in deep layers. In August and early September 2002 the forecasted salinity profiles fitted well together with the observations. In the end of September 2002 started intrusion of saline water into the bottom layer of the Gulf of Finland and this event was not predicted by HIROMB.

Finnish Marine Research Institute (FIMR)

Oleg Andrejev, Bjorn Sjoberg (SMH), Kai Myrberg. Some results of multi-year simulations using a 3D Baltic Sea model

FIMR together with SMHI fulfilled the numerical experiments using the 3D model to study penetration of salt waters from the Bornholm Basin to the Baltic Proper through narrow and shallow at the entrance Słupsk Furrow. The water that finally comes to the Baltic Proper is a product of mixing of the newcoming water and water that existed in the Bornholm Basin before the intrusion (V.Paka pers. comm). During this mixing mean oxygen concentration decreases in the Bornholm Basin as well as mean salinity. Deepening of the Slupsk Furrow entrance could   accelerate water exchange between Bornholm Basin and the Baltic Proper so water inflowing during salt intrusion could directly reach the Baltic proper and bring water with high oxygen concentration to the bottom layers. Numerical experiments using the 3D model showed however that the deepening should be significant to achieve noticeable effect.

Maritime Institute in Gdańsk. 

Juliusz.Gajewski, Maciej.Kalas, Antoni Staskiewicz. Oil spill from the tanker sunken near Bornholm -forecast using HIROMB data and CAROCS system

The Department of Operational Oceanography, Maritime Institute in Gdańsk applied operationally the Computer Aided Rescue and Oil Combating System (CAROCS) for oil drift forecast in order to inform in advance on possible coast pollution. On 17th June 2003, the routine aerial surveillance found large number of oil slicks on the sea surface in the western part of the Słupsk Furrow. Dimensions of two largest slicks were 15 km x 4 km (long axis directed zonally) and 10 km x 3 km. The area 14 NM long to the east from the latter slick was covered by many small slicks. Under the slicks, droplets of heavy oil could be sometimes seen. There was no indication of any activities which might be suspected for oil spill in the controlled area. As the information on the spill was gathered only from aerial surveillance, the Lagrangian model of drift has been ad hoc implemented with possibility of including the initial condition as the scattered information on existing locations and random distribution in water column. Just the drift model has been run, without the weathering routine. Tracks of the centres of slicks for all of the observed initial points have been calculated. The forecast was limited for next 36 hours due to long data preparation and simulation time. However, it was sufficient for aerial surveillance planning and possible mobilisation of coastal clean-up forces.

The CAROCS forecast, basing on the 1-NM resolution HIROMB forecast of 3D current distribution, covered the period till 27th June. All the slicks observed that day have been located within the predicted area. In conclusion, it is reasonable to suppose that either the slicks were remaining part of what have been collected at Swedish coast or slicks were surface expressions of the heavy fractions oil drifting in water column. It seems possible that the spill traces found at Słupsk Furrow could later reach the Sambian coasts, where heavy oil was found for several times in the period of June and July 2003.

Institute of Oceanology Russian Academy of Sciences. Atlantic Branch (ABIOAS)
Nikolay Golenko. Characteristic features of thermohaline structure in the Baltic sea during the great inflow 2003

This year ABIOAS participated in joint field studies of great inflow of fresh salty waters from the North Sea into the Baltic Sea, which occurred in January-February 2003. During last years, thermohaline structure of the Baltic Sea and its variability were investigated in numerous expeditions. Various features, connected with mesoscale eddies, internal waves, intrusions and others processes, were registered. But manifestations of the mentioned processes during this year were especially prominent. Extraordinary powerful eddy in the Bornholm deep was observed during inflow. In the latter phase of its evolution, powerful internal waves were originated from this eddy. This eddy accompanied with a lot of temperature inhomogeneities with scales from hundreds to thousands meters. Thus destruction of the eddy and transformation of its energy into turbulence occurred not directly. Firstly, the generation of internal waves took place, which carried away the energy into other basins. Stirring processes took place also at that time. Only on the final phase after about 10 days energy dissipation into microscale processes took place. 

Irina Chubarenko, Elena Esiukova. Seasonal salinity increase in the Vistula Lagoon and its influence on the water exchange with the Baltic

Theoretical study was made at ABIOAS concerning thermo-gravitational mixing induced by seasonal cooling of shallow and coastal areas influences the general water dynamics of the Baltic. Estimations made in the work presented on the base of long-term data on water temperature, salinity and sea level variations in the South-Eastern part of the Baltic, have demonstrated, that (i) the water salinity of large and shallow Vistula lagoon may increase up to 20% due to the ice formation; (ii) during almost 3 month per year, the waters flowing out of the lagoon, may become heavier than surrounding sea waters, so, to plunge down under the upper mixed layer (typically 50-70 m in given area); (iii) during at least 1.5 month per year, the thermal bar should be formed near the Kaliningrad coast of the Baltic, which separates dynamically the coastal cold region from the main warm marine water body. The estimations are performed to demonstrate physical importance for the Baltic sea of the processes of ice formation and coastal cooling, and put forward the discussion on incorporation of effects of ice formation and non-linear water state equation into the high-resolution numerical models of the Baltic.      

Boris Chubarenko, Mikhail Durkin (Kaliningrad Marine Inspection), Alexander Ivanov (Kaliningrad Marine Inspection). Needs of local operational oceanographic forecasting system for Kaliningrad coastal waters including the Vistula lagoon.
In connection with the adoption of the Regional Oil Pollution Emergency Plan for the Baltic Sea the following needs for implementation of this plan were recently formulated at ABIOAS: 1) assistance for elaboration of the updated environmental coastal sensitivity maps; 2) oil drift modelling; 3) the implementation of tools for oil spill response as updated oil drift/backtracking models; 4) implementation of the system of air control of water and early warning. 

The local operational oceanographic model has to be a local submodel of the existed HIROMB system and include not only coastal waters but also the Vistula lagoon. Even this lagoon is generally shallow, the three-dimensional model is needed to predict currents and drift processes in the lagoon in terms of the temporal scale of hours and days. The Vustula lagoon model has to be based both on local operational data collection system of Hydrometeorological Service and on the result of regular routine HIROMB simulations. The local model for near-shore zone has to be forced by HIROMB solution at the open see boundary and by fluxes from the lagoon to this zone coming from the Vistula lagoon model. 

Flood Protection Department of St.Petersburg City Administration (MORZASCHITA)
Olga Gliantseva, Konstantin Klevannyi, Morzaschita, Mohammad S.W.Mostamandi ( NWHMS). Evaluation of new formulation of wind drag in the operational model of the Baltic Sea.

MORZASCHITA presented the results of applying Wind Over Waves Coupling theory (WOWC theory) to the Baltic Sea model BSM5, developed with the CARDINAL modeling system. Traditionally, in the ocean circulation models the wind stress is determined with the empirical quadratic relation. In the developed approach the wind stress is calculated taking account the separation of the air flow from breaking waves, the impact f long waves and swell on the stress (V. Makin “A note on parameterization of the sea drag” KNMI Report, 2002-12).

Results, obtained with the traditional empirical relation and the WOWC theory was compared for 8 significant water level rises in Saint-Petersburg.
 It was stated that though the WOWC theory does not give significant improvements of the results, its implementation is reasonable in the operational use. The new theory immediately gave slightly better statistical results for all parameters. In the original formulation the coefficients were obtained after many test runs. It was concluded that the main source of errors in water level forecasts are errors in the wind forecasts. After improvement of the wind forecasts it may be expected that physically based WOWC theory will provide better forecasts of water level.

Konstantin Klevannyi, Morzaschita, Mohammad S.W.Mostamandi (NWHMS). Operational model of water level forecasts for the new ports in the Eastern Gulf of Finland

During this year MORZASCHITA has developed and applied the refined local model for the Eastern Gulf of Finland (EFFGM1). Since 14.08.2003 it runs in parallel to the BSM5 model at the NWHMS and also at the Informational Weather Center in St.Petersburg (IWC). This model has depth data from the newest and detailed navigational maps. At the NWHMS it runs with the WOWC theory and at IWC with the original formulation. It makes possible to continue validation of both approaches. The EGFM1 has an open boundary, which crosses the Gogland Island. On the open boundary water level is assigned received from the BSM5 model. The preliminary conclusion of the implementation of the EGFM1 is that it does not give improvement of water level forecasts for St.Petersburg. However, some changes should be done in the EGFM1 model to verufy their sensitivities to the results. Among them is more detailed describtion of water levels at the open boundary. At present linear interpolation is made along the boundary using 4 values received from the BSM5 (two of them are on the north and south coasts and two are on the Gogland Island). In any case, implementation of the EGFM1 model is very useful as it gives more detailed fields of currents and may be used as a basis for oil spill forecasts. It also may be used for construction of detailed models of separate bays in the Eastern Gulf of Finland. 
Center of Marine Research, Klaipeda

Inga Dailidiene. Forecasting problems in the Lithuanian part of the Baltic Sea

The observation and forecasting are performed by different organizations, which belong to the Lithuanian Ministry of the Environment. Center of Marine Research is responsible for the hydrological and meteorological observations and water quality research. National Hydrometeorological Service department in Klaipeda is responsible for the operational marine forecasting. The operational marine forecasting is made on the basis of synoptic data and on the national operational hydrometeorological data. An empirical statistical method is used. The forecastings are made daily and bulletins are sent to the users. Among them are organisations acting in the harbour and Sea Administrations.

The most complicated time for the Forecasting Department is the summer when significant upwelling effects occur in the coastal zone. Absence of water temperature operational profiling data in the deeper area of the sea causes additional difficulties to forecaster. Due to frequent changes of the synoptic conditions the forecasting of the ice is also difficult. During the winter 2002-2003 the situation was forecasted weakly due to the lack of the information data on ice, e.g. satellite data and observation from planes. From 9 January to 25 January the 700 – 4000 m jam of ice of different shapes was observed along the Lithuanian Sea coast. 

This year there was an accident with full of oil tanker “Princess Pia” in the entrance of the Klaipeda harbour (she went to shallow). The forecasting of the situation of oil drift was very difficult. Klaipeda strait is about 400 – 800 m wide and has a complicated hydrodynamic regime strongly depended on the changing meteorological conditions. 

PROCEEDINGS

Proceedings of the 6th HiSW will be published in English as a separate book after receiving the papers from the participants. The publishing house ‘GUNGUT’ in St.Petersburg agreed to issue such book. Three copies will be send to ONRIFO. Contact person: Igor’ Chumak, The Director. 193024,St.Petersburg, Frunze 18, office 146. tel. +7 812 388-95-18. 18 e-mail chumak@comset.ru Three copies will be send to ONRIFO.
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LIST OF PRESENTATIONS

1. Hans Dahlin, EuroGOOS. Overview of EuroGOOS and ocean forecasting.

2. Anette Jonsson, SMHI. Operational improvements since last year in HIROMB.

3. Maria Gastgifvars, SYKE. Validation of HIROMB. 

4. Jerry Miller, ONRIFO. Science Topics and Funding Opportunities at ONRIFO.

5. Olga Gliantseva, Konstantin Klevannyi, Morzaschita, Mohammad S.W.Mostamandi, NWHMS. Evaluation of new formulation of wind drag in the operational model of the Baltic Sea.

6. Eckhard Kleine, BSH. On modelling the mechanics of sea ice.

7. Sylvin Mueller-Navarra, BSH. Modeling tidal features of the Baltic Sea.

8. Oleg Andrejev, FIMR K Bjorn Sjoberg, SMHI, Kai Myrberg, FIMR. Some results of multi-year simulations using a 3D Baltic Sea model.

9. Lennart Funkquist, SMHI.  Statistics of SST based on one year's HIROMB data.
10. Konstantin Klevannyi, Morzaschita, Mohammad S.W.Mostamandi, NWHMS. Operational model of water level forecasts for the new ports in the Eastern Gulf of Finland.

11. Nikolay Golenko, AB SIO RAN. Characteristic features of thermohaline structure in the Baltic sea during the great inflow 2003.

12. Inga Dailidiene, CMR, Klaipeda. Forecasting problems in the Lithuanian part of the Baltic Sea.

13. Boris Chubarenko, AB SIO RAN, Alexander Ivanov, Kaliningrad Marine Inspectionю Needs of local operational oceanographic forecasting system for Kaliningrad coastal waters including the Vistula lagoon.
14. Juliusz.Gajewski, Maciej.Kalas, Antoni Staskiewicz, MIG, Gdansk. Oil spill from the tanker sunken near Bornholm -forecast using HIROMB data and CAROCS system.

15.Cecilia Ambjorn, SMHI. Sea Track Web. Today’s oil drift forecasting system and new developments.

16. Johan Mattsson, RDANH, Cecilia Ambjorn, SMHI. Forecasts during the Bornholm accident 31st of May 2003.
17. Irina Chubarenko, Elena Esiukova, AB SIO RAN. Seasonal salinity increase in the Vistula Lagoon and its influence on the water exchange with the Baltic.

COUNTRIES REPRESENTED AND NUMBER OF PARTICIPANTS

	Country or international organization
	Number of participants
	Number of presentations

	1.EuroGOOS
	1
	1

	2.ONRIFO
	1
	1

	3.Denmark
	1
	-

	4.Estonia
	1
	-

	5.Finland
	4
	2

	6.Germany
	2
	2

	7.Latvia
	1
	-

	8.Lithuania
	2
	1

	9.Poland
	2
	1

	10.Russia
	17
	5

	11.Sweden
	5
	4

	12.United States of America
	1
	-
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