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The Bafra alluvial plain, where the Kızılırmak River discharges into the Black Sea, is one of the most critical
examples of severe coastal erosion problems in Turkey. The amount of sediment carried by the Kızılırmak River
has decreased from approximately 23 million ton per year to 0.46 million tons/year starting from 1960s as a
result of construction of flow regulatory structures in the following years. This drastic decrease in the amount of
sediment carried by the river resulted in a severe shoreline retreat up to 1 km in the cross-shore direction since
1988 according to the Regional Directorate of State Hydraulic Works and local residents (Kökpınar et al., 2007).
The first remedial measure against this severe coastal erosion problem at the river mouth was constructed in 2000
by State Hydraulic Works (DSİ). It was composed of two Y-type and one I-type groins constructed at the eastern
shoreline of the river mouth. After construction of the first remedial system, the shoreline retreat slowed down
between the groins and trapping of sediment initiated. Today, the gaps between the groins are almost completely
filled with sediment. In this study, the shoreline changes between the groins of the first remedial system for
the years 1999, 2003 and 2007 are studied using the open source numerical model called XBeach (Roelvink et
al.2010) focusing on the hydrodynamics and tombolo formation around the groins. The numerical model has
been developed mainly to model short term morphological changes such as nearshore responses under storm and
hurricane conditions. Herein, the preparation of the wave data input to minimize the computational demand of the
model and the effect of the sequence of the input wave directions are discussed in detail in this study. Finally, the
shoreline changes obtained from numerical model simulations are compared with the field data.
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