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Construction noise

Zone of audibility

e Most offshore wind turbines are
constructed by means of impact pile driving.

e Pile driving causes strong underwater noise




Construction noise: Pile driving
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Pile driving: Sound pressure versus time
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Pile driving: Frequency spectra
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Pile driving: Sound level versus time
(example from AV 8)
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Pile driving: Noise levels and official requlations
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Operational noise

e Noise sources: Gearbox, generator,
motors, fans, transformers, inductors

e The noise is tonal (not broadband),
e.g. at tooth mesh frequencies.

e Different foundation types
(monopile, jacket, tripod) may
induce different noise levels into the
sea.

e Contrary to construction noise, the
noise is almost permanent.
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rational noise: Narrowband spectrum with
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Operational noise: Identifying turbine noise

e Comparing data from
different measurement
positions and times
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e Statistical methods (e.q.
percentile sound levels)

Frequency, Hz

e Evaluating spectrograms
(see figure right)
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Operational noise: Tones caused by turbines
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Operational noise: Comparison with other noise
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Operational noise: Possible biological impact

Hearing thresholds and narrowband spectra
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Operational noise: Possible biological impact

Is the noise audible to
marine animals?
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Thank you

e This investigation was funded by the German Federal
Ministry for the Environment, Nature Conservation and
Nuclear Safety within the project "StUK plus" (FKZ
0327689A).

e Special thanks to:

Rainer Matuschek, Bajo Meenen and Daniel Galinski ,
Kristin Blasche and the BSH people, Tobias Verful3 (PT)),
Ewald Oltmanns, Lothar Koslich & Die Metaller,

Ansgar Diederichs and Georg Nehls (BioConsultSH),
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