WIND WAVE REGIME INFLUENCE TO THE COASTAL PROCESSES TO THE EASTERN PART OF THE BALTIC PROPER
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The Baltic Sea is a unique water body with complex form, specific hydrographic characteristics, complexity of circulation and limited connections with the World Ocean. It is large enough to host quite different long-term changes in wind speed (Pryor and Barthelmie 2003) and wave heights (Kelpsaite et al. 2008, Räämet et al. 2010) in its different parts, The intricacy of its internal dynamics extends far beyond the typical features of basins of comparable size (Soomere et al. 2008, Leppäranta and Myrberg 2009). On the other hand, the combination of the relatively small size of the Baltic Sea compared to the World Ocean, the vulnerability of its ecosystem and its comparatively young coasts make this region extremely susceptible to both climate change and anthropogenic pressure. The susceptibility of this water body to various adverse impacts has been internationally recognised by the International Maritime Organization: the Baltic Sea was declared as a particularly vulnerable sea area at the end of 2005 (e.g. Soomere et al. 2008).

Lithuanian coast of the Baltic Sea represent a generic type of more or less straight, high-energy (in the Baltic Sea conditions), actively developing coasts that (i) contain a relatively large amount of finer, mobile sediments, (ii) are open to predominating wind directions in this water body and (iii) are exposed to wave activity for a wide range of wave approach directions (Žilinskas 2005).

Lithodynamical processes at the Lithuanian coast during last 50 years have been changed. Now more often can be caused hidrometereological situation with conditions that damage to the coast are localised to one specifically part of it. During last decades Lithuanian coast become more eroded (Žilinskas 2008, Bitinas, 2005). The recreational space deteriotates and reduces as a result of coastal abrasion. The hydrotechnical constructions and other industrial objects as well as their infrastructure in the coastal zone are in danger.

The aim of this paper is to establish climatically conditions what may cause changes in the lithodinamical processes at the Lithuanian coast. During the last fifty years substantial changes in wave approach direction have occurred in Lithuania. Changes of the wind wave regime at the south eastern coast of the Baltic proper, Lithuanian coast, in 1954-2009 that provide, or can be interpreted, as one of the cause of the changes in the sediment transport at study area. Main changes in the predominant wave direction were noticed in the different years that clarify changes in the annual wave activities. Noticed features estimated from field observations and geomorphic features showed that waves approaching from the south-west direction are the major driver for the coastal processes and cause predominant sediment transport along the Lithuanian coast from the south to north.
Wave prorogation direction mainly depends on the prevalent wind direction. It should be noted that the intensity of coastal circulation has increased during the research period. Changes in the wind direction induce more repetitive west wave direction. The most frequent wave approach direction was indicated as south-west. The second most frequent direction of wind directions and wave approach directions is either from west. These directions also correspond with the typical direction of strongest winds and have one of the longest fetches in the South-eastern Baltic at the Lithuanian coast.
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