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JOMOPANS

Joint Monitoring Programme for Ambient Noise in the North Sea

Objective: develop a framework for a fully operational
joint monitoring programme for ambient noise in the
North Sea

Outputs: tools for managers, planners and other
stakeholders

Implementation EU Marine Strategy Framework Directive
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JOMOPANS Project

Funding: EU-Interreg North Sea Region
Consortium: 11 partners (/7 countries)
Project Coordinator: Rijkswaterstaat (NL)
Duration: Jan 2018 — Dec 2020
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Ambient Noise Monitoring

standardization in underwater bioacoustics

No international standards
will be discussed at IQOE workshop, Saturday 13 July 2019

nternational Quiet Ocean Experiment

Ambient noise sources: N
Natural and Anthropogenic

Ambient noise varies with time and (three-dimensional) location

Measurements and modelling: SOUND MAPS
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SOUND MAP - OPTIONS

Which quantity ¢

Sound Pressure Level (T =15s)
Which sound sources ¢

Ships (AlS) and wind (Copernicus)
Over which period ¢

Single 1s snapshot on 1 Jan 2019
Which frequency range ¢

125 Hz one-third octave (base-10) band
What depth ¢

Depth averaged
Which models (source and propagation) ¢
Which input data 2

At what uncertainty ¢

125 Hz one-third octave SPL (dB re 1 uPa?)
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JOMOPANS ambient noise metric

Physical quantity Sound pressure level, dB re 1 yPa
Snapshot duration 1 second
Analysis period 1 month

TN NI IR (9B 5, 10, 25, 50, 75, 90, 95

Frequency One-third octave (base-10) bands,
with centre frequencies ranging from 10 Hz to 20 kHz

Geospatial Depth-averaged value either at the centroid of each grid
cell, or as a spatial average of the levels within the grid cell.

Maximum depth-averaged SPL reached P% of the time per month
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Models and data — SHIPS & WIND

63

bathymetry sedimep’r

Bathymetry and geology

European Marine Observation and Data
Network (EMODnet)

Bathymetry (m)
Latitude (Deg)
@ @

Wind, waves and sound speed profiles

. . :_5_ 3 .;; 1 234 5 78 91011121314 :u :u ‘V "":’ /" “ .
European Union COPERNICUS marine

environment monitoring service ships (AlS)

Acoustic propagation models

Normal modes, Parabolic Equation, Rays, ...
Shipping data (from AlS)

Empirical ship and wind source models
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Propagation model benchmarks

Two well-defined scenarios
broadband SPL differences < ~2 dB (beyond 1 km) o recasn ey s —

@ z,=5m

20 1 20

one-third octave band SPL differences < ~5 dB :
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Ship noise modelling — AIS data

JOMOPANS-globalAREA_From20180501_To20180601 - Raw AIS positions
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Processed AIS information
Check & correction

Interpolation to a regular time grid

JOMOPANS-glob:
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Per ship, per time step

ship type & length

. AIS Ship type

Location & speed
AIS 10
AlS 30 Fishery
AIS 50 Research/Tug
AlS 60 Passenger i
AIS 70 Cargo o i
AIS 80 Tanker
AIS 90 Bulk Carrier interreg
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Ship Source Level: ECHO data analysis
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Updated ship source level model (2)

RANDI-3 baseline spectrum Lg (f) adapted to ECHO data

——RANDI baseline (dB) x baseline - residual (dB) —— Optimized baseline (dB)
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Frequency / Hz

Wind noise (example)

JASCO / TNO wind noise model

SPL/dBre 1 uPa
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SPL/dBre 1 nPa
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Frequency / Hz

P5 (depth average)
— — — PS5 {atreceiver)

P25 (depth average)
— — — P25 (st receiver)
P50 (depth average)
P50 (atreceiver)
P75 (depth average)
— — — P75 (atreceiver)
— P95 (depth average)

Pas (atreceiver)

LoVe station
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# snapshots

Model results for validation

8 measurement sites (each one month in 2018)
EXAMPLE: station 1 (Vinga, Sweden, April 2018)

Probability spectral density

Histogram broadband SPL
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Initial Measurement Phase
Stations
@ 1:Sweden/Vinga
@  2: Denmark/Anholt
@ 3:Germany/FINO1
@  4:Netherlands/Texel
@ 5:England/Dowsing
@ 6 Scotland/Helmsdale 15
@  7: Scotland/Outer MF
@ 8:Norway/Love
-—-—= Territorial Waters/12 nm Zone
Continental Shelf/EEZ
Project-Area
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Uncertainty

Ship source level estimation (o ~7 dB, from ECHO validation study)
Propagation loss calculation (0 dependent on location)

Wind noise calculation (o to be determined)

‘Monte-Carlo’ assessment of the uncertainty in the acoustic metrics
SPL fime percentiles + variance
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Source Level Unceriainty

Ship source level uncertainty: 0 ~7 dB (from ECHO study)

100 random SL realisations per ship for 2018 Vinga site modelling
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Conclusion

Ambient noise monitoring = measurement + modelling

Need for international ambient noise monitoring standards ) IQQE

Experiment

Proposal for model validation and uncertainty assessment
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JOMOPANS PARTNERS

p— Rijkswaterstaat - NL(lead)

=< Cenftre for Environment, Fisheries & Aquaculture Science (Cefas)- UK
— Federal Maritime and Hydrographic Agency — DE
— TNO — NL

== Aarhus University — DK

.

. Swedish Defence Research Agency - SE

Ivl Royal Belgian Institute for Natural Sciences — BE
2S Marine Scotland — UK

I

mim- Norwegian Defence Research Establishment - NO
N\ L7

;‘;‘ National Physical Laboratory — UK

O

Institute of Marine Research - NO
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JOMOPANS ambition

Provide guidelines / standards for
terminology;

specification, calibration and deployment of measurement equipment;
benchmarking for analysis of the measured datag;

benchmarking for acoustic models.

ierrey
North Sea Region
Jomopans

Fund EUROPEAN UNION




