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• Why are we concerned for underwater noise?
• Sources of underwater noise
• Purposes of noise monitoring
• Some remarks on noise data

Underwater noise



NWO, The Hague, 17 March 2009M.A. Ainslie4

What is sound?



Natural sources

• Wind
• Rain
• Lightning
• Other sources:

– Marine life (marine mammals, fish, etc.)
– Waves
– …

Rain @ sea

Wind-induced waves

Harbour porpoises

Lightning



Human sources

• Subdivision on purpose:
– Sound as a signal
– Sound as a by-product (noise)

• Subdivision by type:
– Impulsive sounds
– Continuous sound

Seismic survey

Shipping

Explosions

Pile driving



Ship sound sources

Propeller cavitation
Engine room vibration

Hull water-flow

Bow thruster

Operational practice



Cavitation

By U.S. Navy - Controllable-Pitch Propeller in Large Cavitation Channel. 
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Piling





JOMOPANS (2018-2022)
JOINT MONITORING PROGRAMME FOR AMBIENT NOISE IN THE NORTH SEA



Map



Measurements

CPOD

SoundTrap



u Type equation here.

Maps from Jomopans, year 2019

Total SPL Excess levelBackground level
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Results Jomopans 2022



• Identification
– Ships
– Animals
– Other

• Assessment
– Statistical information
– Full signal

• Surveillance
– Reponse time
– Stand-alone vs cabled
– Legal proof

Purpose of measurements

Measurement setup



• Equipment
– Hydrophone
– CPOD
– Frequency range (24 kHz) > sample rate (48 kHz)
– Dynamic range > #bits (24 bits – 72 dB)

• Duty cycle
– Save storage 
– Jomopans Texel: 5 min/15 min

• Calibration
– Lab calibration
– Function test in the field

Choices for measurements

Measurement setup



• Raw data
– MP3 compression
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Representation



• Raw data
– MP3 compression

• Sound spectrum
– Frequency domain
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Representation



• Raw data
– MP3 compression

• Sound spectrum
– Frequency domain
– 1/3 octave bands
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Representation



• Raw data
– MP3 compression

• Sound spectrum
– Frequency domain
– 1/3 octave bands

• Spectrograms
– Time-frequency plots
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Representation
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