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Abstract
Impact-driven piles are often used in subsea foundation installation in offshore wind 

farms. The underwater noise generated by piling is quite loud, which may cause auditory 
effects and injury to cetaceans. Therefore, in the environmental impact assessment (EIA), it is 
necessary to simulate the forecasting such as the impact range of piling noise, the occurrence 
of hearing threshold shift, and the effect of mitigation measures. In this study, the numerical 
model, Virtual Acoustic Reality of Underwater Noise (VARUN) is used. The received sound 
pressures at the depths and azimuths are superpositioning and converted into sound waves for 
underwater noise calculation, which can be calculated in accordance with the underwater 
noise indicators required by the standards, such as Leq, Lss, LE30s, Lpk and L5s. Since the 
cumulative impact of underwater noise on cetaceans during the whole process of piling is 
complex, this study further proposes a piling scenario analysis, and calculates the cumulative 
pressure of underwater noise on cetaceans based on the conditions of strike intervals and 
strike numbers, and includes the cetacean hearing weighting as well. Hearing threshold 
weighting is used to present and analyze the noise impact ranges and the distance of hearing 
threshold shift in the underwater noise map. The cumulative impact of simultaneous piling in 
multiple wind farms will be discussed in the conclusions.
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