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during those periods. A future in-depth anal-
ysis of age, sex, cause of death, and overall 
health (prior to death) of the stranded spec-
imens should help determining the drivers 
(i.e. cause-effect relationships) for this addi-
tional mortality and reducing the uncertainty 
due to the biases inherently associated with 
the use of this strandings data.

Innovative mitigation techniques

The massive technical revolution in offshore 
renewables developments of the last decade 
has technically facilitated the mitigation of 
well-known unwanted pressures using inno-
vative techniques. 

Reducing the amount of underwater 
sound introduced into the marine environ-
ment during pile driving by using sound miti-
gation techniques has received a lot of atten-
tion in recent years and various techniques 
are now commercially available. During the 
pile driving at the Norther wind farm in 2018 
for example, a Single Big Bubble Curtain 
(BBC) was applied to lower the sound  
pressure. In addition, sound mitigation  

experiments were conducted using the 
AdBm Noise Mitigation System, which 
is a stationary resonator system. AdBm 
was applied either alone or together with 
the BBC. In situ measured zero to peak 
sound levels (Lz-p) produced by piling 7.2 
to 7.8  m diameter monopiles (max.  pos-
sible hammer energy of 3500  kJ) ranged 
from 188 to 200  dB  re  1µ  Pa (normal-
ized to a distance of 750  m from the 
source; Chapter  2). The higher values 
were measured when no sound mitiga-
tion measures were deployed, while the 
lower sound levels were achieved when 
the AdBm and BBC noise mitigation sys-
tems were applied simultaneously. The 
sound mitigation achieved by the BBC 
was within the single digit range (max.  
7 dB re 1 Pa (Lz-p) reduction), while a si-
multaneous deployment of both systems 
showed a two-digit reduction of the sound 
level (max. 11 dB re 1 Pa (Lz-p) reduction). 
Accounting for local hydrodynamic con-
ditions and an optimal use of the sound 
mitigation devices may further increase 
the sound mitigation efficiency.
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Figure 1. Current and planned zones for renewable energy in and around the Belgian part of the North 
Sea with indications of wind farms that are operational (blue), currently under construction (orange) or 
set to start construction end 2019 (purple) or 2020 (pink). A-B sites of proposed Dunkerque offshore wind 
farm. Dashed lines: locations of the new renewable energy zone as proposed in the draft of the marine 
spatial plan 2020-2026.

Figure 2. Number of offshore wind turbines installed and installed capacity in the Belgian part of the 
North Sea since 2008.
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Figure 9. Spatial changes in LPUE of sole (top) and plaice (bottom) based on the deviation in  
proportional LPUE for Dutch and Belgian large beam trawls in 2016-2017 compared to 2006-2007.
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