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Abstract 

Managed realignment (MR) constitutes a form of nature-based coastal adaptation and involves the 
abandonment of existing sea defences and their relocation further inland, allowing the (re)creation of 
vegetated intertidal habitats between old and new lines of defence. Some evidence suggests, however, 
that the desired coastal protection function of MR schemes can be limited, with scheme design not 
leading to expected levels of high water level (HWL) attenuation. Here we analyze the effects of scheme 
design on high water level attenuation rates within the Freiston Shore MR site, Lincolnshire, UK.  

  

For this purpose, we implemented a 2-D hydrodynamic model, calibrated and validated against field 
measurements of equinoctial tides between August and October 2017, both within, and seaward of, the 
Freiston Shore MR site. The effects of scheme design on HWL attenuation were studied by running the 
model with six different scheme design scenarios, differing in terms of breach design and water storage 
area.  

  

Our results show that varying the design of the Freiston Shore MR site had a significant effect on the 
site´s HWL attenuation capacity. When the tidal prism was varied by changing the number and size of 
breaches and the storage area kept constant, modelled HWL attenuation rates increased with 
decreasing tidal prism. However, the largest HWL attenuation rates (> 10 cm km-1) were obtained if the 
MR area was increased approximately two-fold, and by approximately three quarters. Therefore, only 
larger sites may provide effective coastal protection.  

  

Negative correlations between average high water depth within the MR and average HWL attenuation 
rates, however, suggest that extreme events may overwhelm the capacity of even the largest MR sites 
to provide effective coastal protection. Future research, through additional model runs, aims to assess 
the effectiveness of the range of site designs at Freiston Shore MR when impacted by extreme events.  
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