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Summary
Modeling is one of the most important support tool to any scientific work. In the CHEMSEA project hydrodynamic model was adopted for estimation of the potential pollution in case of chemical warfare agents’ (CWA) leakage.  The model is based on the Parallel Ocean Program (POP, Smith and Gent, 2004) developed at the National Laboratory in Los Alamos (LANL). It is descendant of the Bryan-Cox-Semtner type model (B-C-S, Bryan 1969, Cox XXX, Semtner 1974) and its horizontal coordinates system is embedded on Arakaw B grid (Arakawa and Lamb, 1977). 

This model has been used in many worldwide research works. These include

both regional models, e.g. for the Baltic Sea (Meier, 2005; Lehmann et al., 2004; Lass and Mohrholz, 2003; Rudolph and Lehmann, 2006), the North Atlantic (Brachet and Le Lost, 2004) and the Arctic (Maslowski et al., 2004), and global models (Maltrud and McClean, 2005; Lee and Coward, 2003), which analyze processes in coastal waters (Lass et al., 2001) and in the open ocean, over short periods of time and at small climatic scales (Nadiga et al., 2006; Bryan et al., 2006). 


Current configuration of the model has about 2.3 kilometers horizontal resolution and in the most of the Baltic area 5 meters thickness layers (vertical resolution). Biharmonic operator represents the horizontal mixing parameterization, vertical mixing was implemented as a modified k-profile parameterization (KPP, Large et al. 1994). KPP was designed for ocean models, but for shallow waters like Baltic Sea the best vertical mixing parameterization was introduced by Mellor-Yamada (level 2.5, MY), which is not available in the POP model (it is for sigma coordinates). To have something similar to MY, vertical viscosity function was modified.  Also variable roughness was introduced in the bottom layer.


The main modification of the in the model was introducing passive tracer that represents concentration of the dangerous gas/material in the water. The passive tracer is the prognostic variable in the model that has properties like salinity or temperature (active tracers), but it does not have influence on the density of the water. The passive tracer was initialized in the selected points presented on the map. Four points were chosen based on in situ measurements. For each point twelve simulations has been performed. Each simulation was started on the 1st day of every month and then, based on the results, two dimensional probability was calculated.  The area of that probability was bigger the zero was calculated base on threshold which was very small in this simulations (less then 10-7). If we will multiply the probability by real initial concentration, the result will be more figurative. There area with non-zero concentration strongly depends on balance between advection and diffusion. If the area is small, the bottom currents are insignificant and diffusion is more effectual process. Bornholm Deep is an example of an area where diffusion is more effective.  Area where advection is more effective is Slupsk Furrow.
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