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Objective:  
Develop and validate a 2D acoustic 
noise propagation model for Irish waters

Noise prediction model for 
location P5 (ISOEA3), NW Ireland.
(Duncan & McCauley, 2008). 

Motivation
• MSFD directive requires anthropogenic 

underwater noise to be quantified
• No Irish noise model available for region

• Exposure criteria for cetaceans? 
• Exclusion zones

IS13/07: Modelling and validation of the underwater acoustic 
impacts of offshore seismic surveys in Irish shelf waters



CV14014 Stations: July 2014
• Acoustic monitoring stations (2-11 hours)
• Hydrographic data (CTD)
• Range of locations/distances
• Recorders at 15, 50 & 150m depths
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• Water column sound velocity profile
• Multi-layered seabed  
• Range-dependent bathymetry
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6 models
…of 6 locations/ distances
… x  23 frequencies 
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• Attempted several different seabed 
constructions (Models A – F)

• Model runs at consecutive 1/3-octave band 
centre frequencies from 7.98 Hz to 501.19 Hz



• Modelled output 
from RAMGeo 

• 2 frequencies
• Variation over 

range/depth for 
any frequency…

… but noise signal is 
continuum of 
frequencies
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Problem: 
Different frequencies = 
different TL patterns

Solution: 
Frequency-average 
within each band…

Better Solution: 
Range-average as proxy



Starting model

‘Best’ model

1 location, 30 km 
1/3 octave bands

Depth-dependent 
sound speed in 
sediment

Nominal seabed 
parameters



TL @ 1/3- octave bands
6 location ranges 
x23 frequencies

32% within 5 dB
68% within 10 dB
…of the observed

68% within 5 dB
90% within 10 dB
…of the observed



What does it all mean?

Exclusion Zone 1000m: TTS

Thresholds for cetaceans:
[PTS] 198 dB re 1µPa2s 
[TTS] 183 dB re 1µPa2s

Behavioural responses thresholds?

Working model for Porcupine Basin
 All six locations: broadband SEL within 5 dB



SUMMARY and OUTLOOK

Working model to predict seismic noise from surveys in the Porcupine Basin 

Identified aspects of model to further improve model performance:
• Improved resolution (temporal/spatial) environmental acoustic parameters
• Use of a non-linear scaling factor for seabed attenuation 
• RAMGeo does not account for shear waves – “fluid approximation” or RAMSGeo

To improve prediction of marine mammal impacts within/ beyond exclusion zones:
• Closer range modelling /observations (<5 km) and beyond 500 Hz
• Modelling noise propagation over shallower areas
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