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In the ir natural environment, seagrasses are exposed to wind-driven currents, waves and wave- 
driven currents. The effects o f marine/estuarine submerged vegetation on unidirectional flows has 
been studied at a variety o f scales in the fie ld (Neumeier and Ciavola,2004; Prager and Hailey, 1 999) 
and in laboratory flumes (Dubi, 1995; Ciraolo et al., 2006), while much less is known about the 
interaction between seagrass and waves. Wave attenuation due to vegetation and flow  conditions 
over and w ith in vegetation fie lds have been experim entally (Fonseca and Cahalan, 1992; Ota et al., 
2004; Augustin et al., 2009) and numerically (Li and Yan, 2007; Suzuki and Dijkstra, 2007) 
examined.
In th is work, experiments using artific ia l vegetation have been conducted at fu ll scale, simulating 
Posidonia oceanica, a seagrass species endemic to the Mediterranean Sea included in the Barcelona 
convention list o f protected species. This marine plant form s large underwater meadows which are 
considered to be o f high importance to  the environmental conservation o f the region that is 
occupied, supporting a highly biodiverse habitat and protecting from  coastal erosion. Those 
seagrass meadows are distributed in shallow areas from  the surface to  a depth o f 30-40m in clear 
conditions, colonising sandy substrata, rocky shores and old matte reefs.
The research was carried out in the CIEM wave flume at UPC (Universität Politécnica de Catalunya) in 
Barcelona, Spain. Objectives o f the experiments were the measurement o f wave attenuation, 
transmission and energy dissipation over artific ia l Posidonia oceanica in intermediate and shallow 
waters. The effects o f submergence ratio hs/D (hs=height o f seagrass, D=water depth) and seagrass 
density (number o f stems per square meter, s tem s.m 2) on the above characteristics were 
investigated. A meadow w ith a to ta l length o f 10.7m was constructed by polypropylene artific ia l 
plants, selected fo r the most sim ilar physical properties to real Posidonia oceanica leaves (Folkard, 
2005). Each plant was modeled by four stripes: two stripes 55cm long and two stripes 35cm long. 
Two d ifferent seagrass densities, which represented densities o f P. oceanica found in nature, and 
two shoot arrangements, were produced: 360 and 180 stems.m 2 in staggered and non-staggered 
configuration, respectively.
Experiments w ith regular waves, taking measurements o f wave height at d ifferent locations along 
the meadow (seaward, front, middle, end and shoreward o f P. oceanica field), indicate attenuation 
o f waves along the meadow fo r various wave conditions and three d ifferent submergence ratios 
hs/D (0.500, 0.423 and 0.323) as discussed in Stratigaki et al. (2009; 2010a; 2010b), while results 
fo r irregular waves are presented in Manca e ta !. (2010).
Results from  spectral wave propagation over vegetation have been analyzed in the present study. 
Bradley and Houser (2009) found tha t the rate o f spectral wave energy dissipation by a mixed 
seagrass bed under low energy conditions is frequency-dependent, and Lowe et at. (2007) found 
that, w ith in  a rigid canopy exposed to irregular waves, the flow  attenuation varies among the 
d ifferent wave components. Here, spectral analysis was performed fo r estimating wave height 
attenuation and wave induced velocities and fo r determ ining the effects o f seagrass density, 
submergence ratio on wave characteristics along the meadow.
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