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1. Motivation of the work | 2. Objectives

o Methods for evaluation and quantification of underwater noise
needed.

o European Normative(2008/56/EC) asks for specific solutions but
there’s no standard answer. Evaluation of the good

environmental status of the European waters is needed. - udy and calibration of underwater noise prediction software.

o ECODRAGA experience calculating source level of a dredger. - - : : : - :
Environmental impact studies such as punta Langosteira O4 characterization and classification of the different noise sources available in Ria de Vigo.
blastings or Vigo harbor pilot driving. | | O5 Development of noise map construction methodologies.

o Shallow water propagation is complex and less investigated,
good examples in our area/location: multipath, depth variable O6 Construction of an underwater noise map of Ria de Vigo.

speed of sound, influence of the bathymetry and seabed, etc. Figure 1: Underwater noise map recreation

3 . Resea rCh p I a n /3Development of methods aQ

protocols for calculating /6 Study of software propagation models.\
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ceiEe feEasUFe e experimental measurements. software propagation losses
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/ K [Mar. 2016-Jun. 2016] 3 .
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of the Vigo estuary. Validation campaigns
measurements:
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art of underwater noise
measuremen:t
methodologies. Using
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7 study of underwater noise mapping methodolo@
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development of underwater noise maps, study of the
uncertainty of the noise map data according to the

4 underwater noise sources
recording. Measurement of uncertainty of the input data to the model.
various sources of underwater Kl; Classification of the recordeh

ise in Ri ' : : Focusing on 2 solutions
noise in Ria de Vigo. sources. Creation of a detailed 8
\_ [Jul. 2016-Ago. 2016]/ database in web format using data dBSea < > Bellhop3D
from sources measurements task. -Continuous/static sources, -Real time/dynamic sources,
) Study and evaluation of automatic predictable traffic. unpredictable traffic
Next year planning... (7 to 8) Focusing on possibilities of classifiers. Development of an -3 different solvers -Beam tracing solver
dBSea and Bellhop3D as software solutions for noise map modeling. automatic classifier testing the \ /
Creation of Ria de Vigo underwater noise map and validation trough usefulness of the database proposal. [Jul.2018-Agos.2019]
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4. Results and discussion
6 — —
Task 7 and 8 were planned to finish during 2018 but a extension has been requested caused by an =
unexpected failure in the provision of AIS data by Puertos del Estado that directly affects the validation %5
and adjustment of the models , therefore the noise map construction. g
©
)
Some objectives of task 7 have been achieved: %4 i |
« A methodology to calculate the noise produced by predictable traffic using dBSea. AIS data adjustment - '
needed. °r A ; i
A methodology to study and analyze Bellhop possibilities as a noise predictor, and also a metric that
best fit our needs. AIS data adjustment needed. 2r g W i
Task 7 most relevant results are shown below. Results related to Bellhop, conform a paper proposal to be N Al BN @ 815, 308 B0 e &0 5000 W0 BE0D. DD BEh.  31En  adi
submitted to Applied Acoustics [30t" of June, 2018]. 1/3 octave frequency band (Hz)
v’ ‘Continuous equivalent ship’ parameter definition that allows to evaluate predictable and recurrent Figure 2: Frequency error evolution of bellhop optimized models
traffic (as passengers) using dBSea. '
v Approximation of ria de Vigo annual passengers traffic, using this concept and the AIS data of one day. J iy Mefdua ‘
v" A metric to evaluate Bellhop performance have been designed based on the traffic parameters of the ,
area. 2D and 3D Bellhop models that best fit the measurements have been obtained, mean error below o S .99-315 i PR RY 0 e ol e
3dB. See figure 2 for complete frequency error evolution of Bellhop optimized models. N ;;i{.‘gbm\,-l? o " NS Oimellonbaiice "‘ ;
v The influence of the physical variables on the best models error is below 1 dB. Lo i | RSN fle 4
. . . . . L , \//X imeu} M/ 4 o e Trasmano '
v" In view of the results, the use of this Bellhop to compute propagation losses is reasonable and reliable , . Cle»gl] " ak apelaf . g
to fast compute numerous sources. Further measurement and AIS data adjustment are need in order ta da Vela SN+

to validate the usability in a noise map of the area. R A R T e S iy r
> (@) g . o b T
Task 8 has been interrupted due to lack of AIS data although, some objectives have been accomplished e b ‘
and alternative solutions proposed:

* Methodology to accomplish validation campaign during 3 days using 3 different locations along Ria de

Vigo, figure 3.
* Noise map framework design, including representation, execution and decoding.
* Collaboration with Marine Traffic obtaining and installing an AIS antenna and receiver to obtain the

data continuously and independently.
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* Collaboration with CESGA optimizing Bellhop for the future huge amount of data simulations Figure 3: Summer validation campaign locations
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As explained before, the lack of AIS data, the negotiation and finding of alternate solutions forced to
prorogate the full accomplishment of tasks 7 and 8. Because of this, a year of extension has been
accepted an the research plan will accommodate to accomplish these final tasks during 2019.

The new autonomous AIS acquisition system also needs to recollect 6-9 months of data to provide an
interesting amount of data in terms of traffic description.




