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) Underwater sound pressure:
varies with location, time and frequency
generated by multiple (anthropogenic and natural) sources

) Modelled sound maps:
two-dimensional representations of the soundscape
for a defined depth, time period, and frequency range

) Assess individual source (type) contributions
) Execute scenario studies
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MODEL INPUTS
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» NEW SHIP SOURCE LEVEL MODEL A Referenoe Spectrum Model for Estimating Soures Levéls of

Marine Shipping Based on Automated Identification System Data
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Two well-defined scenarios

) broadband SPL differences < ~2 dB (beyond 1 km)

) one-third octave band SPL differences < ~5 dB
(>~32 Hz and beyond 500 m)

Incoherent normal modes

TNO(AqQY) TNO(Kra)

2 3 e o

¥ 8

Range (km)

16 22 SANXSI50500 Th 2x 4k B R
Frequency (Hz)

16 32 64125250500 Tk In 4 B 16
Frequency (Mz)

16 32 64125250500 1h 2n 4 Bk 1

Parabolic equation

FONJEPE1)

2 3 e o

¥ 3

Range (km)

»

3

-
2

A SIS 2N000 Th I &
Frequency (Mz)

Range (km)
u -

Test Case 2, upslope bathymetry, sandy sediment
T T T 7 T T T

Sound speed profile

w2
1622 GATXSIS0500 Th In 4k B Mk
Frequency (Mz)

(]
$
o
[

2

Range (km)

10
‘ "
]
r
“
“w

16 32 G4 125290500 Th 2n 4k B YR
Frequency (Hz)

110
50 1500 1600 1700
Soundspeed [mis]

m innovation 6
for life



Computation Datasize
time

) M O D E L I M P L E M E NT AT I O N (T N O) Calculate propagation loss 7 days databasePr;)ggloc;ss
Calculate snapshots of SPL levelsfor | 12 * 9 days wind 2250 GB
12 months ships 4800 GB
Reshuffle snapshots into areas 7 days 4800 GB
Calculate month statistics 12 days 50GB
Calculate year statistics 12 days 6 GB
) Assumptions: Total 146 days 13TB
) Ignore sound speed profile A
) Ignore surface waves (for ship noise) ot ot Froareme o lr o ot S8
) Precompute propagation loss between source Guidelines for modeliing

ocean ambient noise

and receiver grids

) Guidelines for soundscape modelling
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» MAPS OF SHIPPING AND WIND NOISE IN MAY 2019
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SOUNDSCAPE MAPS: SHIPPING + WIND (ANNUAL MEDIAN)
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» CONCLUSION

) JOMOPANS sound maps provide an unprecedented insight in the
relevance of shipping for the North Sea sound scape

) Still many remaining issues to be solved to be able to quantify and
possibly reduce uncertainties in the modelled soundscape maps.

) Main issues to be addressed:
) incompleteness (missing sources) and uncertainty in the input data
) limited spatial coverage of measurement sites

) Sound particle motion mapping:

- Saturn

Developing Solutions for
Underwater Radiated Noise

JOMOPANS Soundscape modelling https://www.marei.ie/project/saturn-solutions-at-underwater-radiated-noise/
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HEALTH, FOOD CHAIN SAFETY AND ENVIRONMENT

Online Seminar 30-03-2021
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Scenario:

Limit speed to maximum
75% of design speed

» STUDY: NOISE REDUCTION BY “SLOW STEAMING”

JOMOPANS sound maps

Maximum reduction of broadband SPL, 90% of the month
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