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ABSTRACT 
This document is Deliverable “D2.3.1.  Support MSFD implementation in the Black Sea through 

establishing a regional monitoring system of cetaceans (D1) and noise monitoring (D11) for 

achieving GES” of the CENOBS project funded by the DG Environment of the European Commission 

within the call “Marine Strategy Framework Directive - Second Cycle: Implementation of the new 

GES Decision and Programmes of Measures”. The project is financed from January 2019 to 

December 2020. 
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Black Sea is one of the most vulnerable regional seas and Romania and Bulgaria are the European 

Member States responsible for implementation of MSFD, in close collaboration with the other non-

EU countries. The two descriptors that are tackled by the present proposal are Descriptor 1 – marine 

mammals/cetaceans and Descriptor 11 – noise in the Black Sea, improving the second cycle of MSFD 

implementation, by achieving greater consistency and coherence in determining, assessing and 

achieving good environmental status. The proposed activities will fill the lack of background data on 

the distribution/abundance of BS cetacean populations and on bycatch pressure and the lack of 

national expertise to implement effective noise monitoring. The main objectives of this project are: 

1. Assessing D1 cetaceans related criteria and establishment of thresholds values, 2. Assessing and 

supporting the development of D11 monitoring in the Black Sea and 3. Enhancing coordination 

among the Black Sea region through the dissemination of the project activities, results and 

outcomes. 

 

GLOSSARY OF TERMS, DEFINITIONS, ACRONYMS AND ABBREVIATIONS 
This report uses the International System of Units (SI) 

Term Description 

UN Underwater noise 

NIMRD National Institute for Marine Research and Development “Grigore Antipa” 

Constanta 

IO-BAS Institute of Oceanology "Fridtjof Nansen", Bulgarian Academy of Sciences 

f Frequency - rate of oscillation 

• number of cycles per second 

• f [Hz: Hertz]; 1 Hz = 1/s 

dB Decibel: quantifies variables with large dynamic ranges on a logarithmic 

scale;  quantities expressed in dB are referred to as “levels” 

RMS root-mean-square of the time series P(t); useful for continuous sound (as 

opposed to pulsed) 

SL Source Level: acoustic pressure at 1m distance from a point source 
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INTRODUCTION 

This activity will be aimed at assessing to which extent GES for D11 has been achieved in the 

Black Sea during the first MSFD-Cycle and at identifying priorities and proposals for 

progressing towards effective D11 monitoring. This assessment will be based on current 

progress of TG Noise work, Bulgarian and Romanian MSFD documents and on 

recommendations from previous regional projects implemented as QUIETMED, COLUMBUS, 

including in other marine region such in the Mediterranean. 

The activity is to identify the present state of art of underwater noise monitoring 

methodologies worldwide, as well as in each partner MS, assess suitable methods and 

recommend most appropriate ones to the partner MS in accordance with the capacity of 

the countries. This activity is necessary to be aware of the best/successful practices already 

http://www.enverus.com/
https://getech.com/
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implemented, to critically exchange knowledge and experience and to gain common 

understanding of peculiar characteristics in different environment and the monitoring 

methodology required for each case. 

The tool implementing the impulsive noise register will support national repositories of the 

MS. 

In order to complement the work on D11 noise related criteria and to address the D11C1 

(anthropogenic impulsive sound in water) and D11C2 (anthropogenic continuous low-

frequency sound in water) criteria, pilot activities on noise monitoring will be implemented 

in Romania, Bulgaria, Turkey and Ukraine. 

This report gives a general introduction to underwater noise fundamentals and acquisition 

systems also will identify the current state of knowledge worldwide and in the Black Sea 

basin. 

RATIONALE 
As a sensitive environment, the sea or ocean can be highly affected by the anthropogenic 

factors, leading to physiology, behavioural and trophic relations changes. The marine 

environment is naturally noisy, as many natural phenomena introduce noise into the marine 

environment. The most dominant natural noise sources are wind and rain, and wave action 

in nearshore areas. In offshore waters, the natural noise level may vary significantly with 

distance to shore and with time, according to weather conditions and season of the year. In 

the presence of a harbour in the vicinity of the observation area, activity of fishery and 

recreational boats should be taken into account, as these contributions to the total noise 

significantly vary over time and space. 

Making the most effective noise management option in a specific situation is not just a 

matter of defining noise control actions to achieve the lowest noise levels or to meet the 

criteria for noise exposure. Each sea or ocean basin can set its own criteria of acceptability 

based on noise scientific assessment. 

Noise is a new topic for the Black Sea community and the criteria indicators are currently 

under development to assess impulsive and continuous noise levels. 

In order to be in coherence with the Marine Strategy Framework Directive of the European 

Union (MSFD) and to harmonise measures, it is proposed that the base for developing an 

assessment strategy (and thus indicators) for the Mediterranean Sea be the guidance for 

implementing the Descriptor 11 (D11) of the MSFD (Dekeling et al., 2013). This guidance, 

developed by the Technical Sub-Group on Underwater Noise (TSG Noise) of the European 

Commission, was adopted in part of the North Sea region, Mediterranean region (EU 

countries bordering the area) and Black Sea region (EU countries: Bulgaria and Romania). 

The MSFD provide instructions to Member States on how to apply an ecosystem-based 

approach to the management of anthropogenic noise in order to attain the Good 

Environmental Status (GES). With the Commission Decision 2010/477/EU, two indicators are 

retained addressing low and mid frequency impulsive noise and low frequency continuous 

noise. 
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1. General characteristics of specific UN 
measuring system 
Direct in - situ noise recordings are necessary for assessing noise characteristics both at the 

noise origin and over the area potentially affected. The objectives of direct recordings are 

(a) to determine the scope of the affected area, (b) to characterise the spectral distribution 

of noise, more specifically, to assess the attenuation of the spectral components as a 

function of depth, and c) to precisely assess the noise characteristics at the origin of the 

noise source.  

The major difficulties associated to performing direct measurements are related to the size 

of the ocean/sea volume potentially affected and the variability of operational noise over 

time. Direct measurements are non-simultaneous, and to attain a significant spatial 

coverage may be time consuming and cumbersome. The requirement of taking long-term 

observations and the impossibility to carry out monitoring activities due to extreme weather 

conditions may arise. 

Now existing autonomous recording systems appear to be suitable to respond to the main 

requisites involved in most complex underwater noise monitoring problems.  

An acoustic sensor used to measure ocean sound consists of several components: (i) a 

hydrophone, (ii) electronics that amplify and digitize the electrical signal produced by the 

hydrophone; and (iii) data storage systems used to record and store the data.  

The hydrophone is an electro-acoustic transducer that produces an electrical signal in 

response to the sound pressure in the medium (essentially working like an underwater 

microphone). Typically, a hydrophone sensor element is piezoelectric in design, with a 

sensitivity expressed in V·Pa-1. In order to quantify an acoustic pressure, the receiving 

sensitivity of the hydrophone has to be known, i.e. how much charge or voltage is generated 

per pressure unit, typically given in pC/Pa, mV/Pa or V/µPa. This receiving sensitivity is 

usually retained in a calibration chart from the manufacturer. 

Usually, the hydrophone signal requires amplification and electrical impedance buffering to 

drive any cable attached to the sensor without signal loss, and electronic filters are applied 

to the signals (a low pass filter provides an anti-aliasing function and, if needed, a high-pass 

filter is used to remove very low frequency artefacts in the signal such as flow noise). The 

signal is digitized using an analogue to digital converter with sampling rates and with 

resolution typically of 16 or 24 bit. The data may be transmitted to shore via a fixed cabled 

link or via radio or satellite links but, more commonly, the data is stored on flash memory 

drives located with the hydrophone and electronics in an autonomous recorder system.  

The key performance characteristics of the recorder system are (i) the self-noise that limits 

the capability of the system to measure low amplitude signals, (ii) the dynamic range that 

limits the ability to measure high amplitude signals faithfully; and (iii) the overall system 

sensitivity. For an application such as monitoring the sound from vessels in a shipping lane, 

it is quite feasible to choose appropriate values of the above parameters to achieve good 

quality data without undue distortion. 
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Beside the hydrophone (acoustic sensor), the generic continuous underwater noise 

measuring system may deploy additional sensors such as GPS, temperature, salinity, sound 

speed, depth etc.  

The most common parameters that describe sound are acoustic pressure, intensity, and 

speed. The sine wave is a mathematical function that is commonly used to describe the 

changes in acoustic parameters. Associated with the sine wave are the concepts of 

frequency, period, wavelength, and phase. The strength of most acoustic parameters is 

described by the decibel (dB), a dimensionless unit. Sound pressure levels (in dB) in air 

versus water must be compared carefully because they are based on different reference 

levels.  

Scientists frequently convert or transform their measurements to reference values. For 

sound pressure and intensity, the transformation involves dividing the absolute value by a 

reference value, and then taking the logarithm (base 10) of the result.  

For example, 

intensity level (dB) = 10log10 (I/Ir) 

 were Ir is the reference intensity.  

Because intensity happens to be proportional to the square of the sound pressure, this 

equation can also be written as follows:  

SIL (dB) = 10 log (I/Ir)  = 10 log (p2
water / p2

ref-water)  

where SIL is the Sound Intensity Level; P is sound pressure and r is reference. Using algebra, 

this equation can be simply written as  

SPL (dB) = 20log10(P/Pref) 

were SPL is sound pressure level 

The intensity level (dB) and the sound pressure level (dB) are defined to have the same 

value by using appropriate values of reference.  

The difference (of about 26 dB) between the sound pressure levels expressed by an 

acoustician using an air reference pressure and those expressed by an acoustician using a 

water reference pressure for the exact same acoustic pressure can be compared by 

inserting their respective reference pressures in the following equation:  

difference (dB) = 20log10 (air reference pressure/water reference pressure) = 26 dB 

 

2. Inventory of existing standards for 
observations of sound in the sea/ocean 

❖ ISO 18405:2017 Underwater acoustics ‐ Terminology, International Organization for 

Standardization (ISO, Geneva, Switzerland), 2017.  

❖ IEC 60565 ‐ 2006 (EN 60565: 2007), Underwater Acoustics‐Hydrophones ‐ Calibration in the 

frequency range 0,01 Hz to 1 MHz, International Electrotechnical Commission, Geneva, 

Switzerland, 2006. 

❖ ANSI/ASA S1.20‐2012, Procedures for Calibration of Underwater Electroacoustic 

Transducers, American National Standard Institute, USA, 2012. 
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❖ ISO 1996‐1:2003(E), Acoustics – Description, measurement and assessment of 

environmental noise – Part 1: Basic quantities and assessment procedures. International 

Organization for Standardization, Geneva, 2003. 

❖ ANSI/ASA S12.64‐2009/Part 1, 2009. Quantities and Procedures for Description and 

Measurement of Underwater Sound from Ships ‐ Part 1: General Requirements, American 

National Standard Institute, USA, 2009 

❖ JCGM 100:2008, GUM 1995 with minor corrections, Evaluation of measurement data ‐ Guide 

to the expression of uncertainty in measurement, Working Group 1 of the Joint Committee 

for Guides in Metrology (JCGM/WG 1). 

❖ ISO 17208-1:2016 Underwater acoustics — Quantities and procedures for description and 

measurement of underwater sound from ships — Part 1: Requirements for precision 

measurements in deep water used for comparison purposes 

❖ IEC 61260-1:2014. Electroacoustics — Octave-band and fractional-octave-band filters, Part 1: 

Specifications, International Electrotechnical Commission, Geneva, 2014. 

 

3. Overview of State-of-the-art of Underwater 
Noise (UN) monitoring worldwide 
Into marine environment are many kinds of anthropogenic energy induced by the human 

activities. These are sound, electromagnetic fields, heat, light and radioactive energy.  

The continuous noise sources like “traffic noise” from commercial shipping and other 

vessels in transit (e.g. fishing vessels), oil and gas installation (dredging and drilling), 

trawling, sonar and recreational vessels are identified. 

A complete Underwater Noise Monitoring Programme should, under certain circumstance 

include up to three components: in situ recordings of noise; acoustic propagation 

modelling; thresholds / impact evaluation of noise exposure.The monitoring strategy 

depends on several factors, including the types of noise sources to be monitored, the choice 

among in-situ measurements or models and mapping or a combination, the spatial and 

temporal scales, the frequency and location of sampling sites, the definition of baseline 

values and thresholds, the sound metrics to compute results and the summary statistics to 

show such results.  

The main goal behind acoustical monitoring programmes is to provide the data that are 

needed to improve on the environmental impact assessments for future projects. These 

assessments cannot be made on the basis of in-situ data (measurements) only. The data are 

needed to validate (or calibrate) models which can be used to estimate the sound produced 

by anthropogenic activities and the resulting sound distribution in the environment. In order 

to gain confidence in these model predictions, sufficient data of different activities in 

different environments is needed. Such a database (e.g. noise registers, shipping routes etc) 

can only be obtained in international cooperation, using standardized procedures for 

measurement, reporting and data storage.  
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The impact of underwater noise on marine life is a growing concern, and current legislations 

such as the Marine Strategy Framework Directive (2008/56 / EC) recognizes noise as a 

pollutant and a problem to be investigated. In Europe, initiatives like the Marine Strategy 

Framework Directive (MSFD) and the OSPAR Convention are aimed at protection of the 

marine environment. Two indicators were published for Descriptor 11 (Noise/Energy) of the 

MSFD 2008/56/EC in the EC Decision 2010/477/EU on criteria and methodological standards 

on GES of marine waters. These are: Indicator 11.1.1 on “low and mid frequency impulsive 

sounds” and Indicator 11.2.1 on “Continuous low frequency sound” (ambient noise). As a 

follow up to the EC Decision, the Marine Directors agreed to establish a technical sub-group 

(TSG) for further development of Descriptor 11 Noise/Energy. 

3.1. D11.C1. IMPULSIVE NOISE INDICATOR  

The indicator for impulsive noise is defined as follows: Distribution in time and place of 

loud, low and mid frequency impulsive sounds: Proportion of days and their distribution 

within a calendar year over areas of a determined surface, as well as their spatial 

distribution, in which anthropogenic sound sources exceed levels that are likely to entail 

significant impact on marine animals measured as Sound Exposure Level (in dB re 1 µPa 2 .s) 

or as peak sound pressure level (in dB re 1 µPa peak) at one metre, measured over the 

frequency band 10 Hz to 10 kHz. 

TSG - NOISE - MSFD 
TSG Noise RECOMMENDS monitoring of D11C1 by setting up a register of the occurrence of 

these impulsive sounds, at least on a Regional Sea level. This is the first step to establish 

the current level and trend in these impulsive sounds. At regional scale Developing the 

registry, is the best approach to provide an overview of all loud sounds. Airguns, pile-

driving, explosives and military activities, and sonar working at relevant frequencies and 

some acoustic deterrent devices are the most important sound-sources that should be 

considered for inclusion in the register. Additional sources that could also be of concern 

include boomers and scientific echo sounders. TSG Noise recommends thresholds for 

uptake in the register. Thresholds were derived that will ensure that all sources that have a 

potential for significant population level effect will be included in the register (Dekeling, 

2014). 

North East Atlantic (OSPAR) and NORTH SEA (HELCOM)  
The OSPAR and HELCOM- developed register is to be used to log any activity that will 

generate underwater noise (http://underwaternoise.ices.dk/map.aspx;  

https://mnr.jncc.gov.uk/), following the criteria described by Dekeling et al. (2013) and 

stated in the Table 1. below. 

 

http://underwaternoise.ices.dk/map.aspx
https://mnr.jncc.gov.uk/
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Table 1. The OSPAR/HELCOM impulsive noise registers, as described in Dekeling et al. 

(2013). 

Source Thresholds 

Impact pile drivers No threshold – all operations must be included 

Explosive mTNTeq > 8 g 

Other pulse sound source  SLE > 186 dB re 1 μPa² m² s 

Airgun SLz-p > 209 dB re 1 μPa m 

Low-mid frequency sonar SL > 176 dB re 1 μPa m 

Low-mid freq. acoustic deterrent SL > 176 dB re 1 μPa m 

Generic impulsive sound source SLE > 186 dB re 1 μPa m² s 

 

ACCOBAMS APPROACH (MEDITERRANEAN SEA) 
In accordance with TSG-Noise recommendations, the impulsive sounds should be 

interpreted as source levels from anthropogenic activities. To implement this indicator 

riparian Mediterranean Sea countries join the effort during QuietMED I Project, by 

Contracting Parties of a register of maritime activities using impulsive noise sources. The 

QUITMED Project is funded by DG Environment of the European Commission within the call 

“DG ENV/MSFD Second Cycle/2016”. The impulsive noise register has been developed for 

the Mediterranean Sea following the work done by the International Council for the 

Exploration of the Sea (ICES) in the implementation of  the register for the OSPAR and 

HELCOM region. 

During the QuietMED I implementation, a web tool (International Noise Register in the 

Mediterranean region, INR‐MED) was developed to host data on underwater impulsive 

noise sources and to display indicators related to Descriptor 11 Criterion 1 (D11C1: 

Anthropogenic impulsive sound in water) at the regional scale. The INR‐MED is based on the 

Impulsive Noise Register Demonstrator developed by ACCOBAMS  for the Mediterranean 

and the Black Sea (Maglio et al., 2017) and the development took  advantage of the work 

done by ICES for the OSPAR and HELCOM regions on the same topic  (Holdsworth and Pinto, 

2016).   The  INR‐MED  can  be  accessed  and  explored  from  the  following  URL:   

http://80.73.144.60/CTN_Geoportal/home/ and details on homepage/ interface following 

the project report D4.1 from: www.quietmed-project.eu/wp-

content/uploads/2019/01/QUIETMED_D4.1_Joint-register-for-impulsive-noise-in-the-

MED_final.pdf.  

 

http://80.73.144.60/CTN_Geoportal/home/
http://www.quietmed-project.eu/wp-content/uploads/2019/01/QUIETMED_D4.1_Joint-register-for-impulsive-noise-in-the-MED_final.pdf
http://www.quietmed-project.eu/wp-content/uploads/2019/01/QUIETMED_D4.1_Joint-register-for-impulsive-noise-in-the-MED_final.pdf
http://www.quietmed-project.eu/wp-content/uploads/2019/01/QUIETMED_D4.1_Joint-register-for-impulsive-noise-in-the-MED_final.pdf
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3.2. D11.C2. AMBIENT NOISE INDICATOR  
The indicator for criterion 2, ambient noise, covered by EU MSFD is defined as: Trends in the 

annual average of the squared sound pressure associated with ambient noise in each of two 

third octave bands, one centered at 62Hz and the other at 125Hz, expressed as a level in 

decibels, in units of dB re 1 µPa, either measured directly at observation stations, or inferred 

from a model used to interpolate between or extrapolate from measurements at observation 

stations (Van der Graaf, 2012).  

TSG - NOISE 

The implementation of the MSFD indicators is currently under discussion in the EU Technical 

Subgroup Noise (TG - Noise). This group aims at providing the EU member states who need 

to implement the indicators with clarifications on the terminology used. The European 

Union within the MSFD and associated TG Noise has assigned anthropogenic noise as one of 

the main contributors of oceans noise and requires mitigation measures to put in force 

before 2020.  

TSG-Noise recommends that the combined use of measurements and models (and possibly 

sound maps) is the best way for Member States to ascertain levels and trends of ambient 

noise in the relevant frequency bands. Member States should be careful to balance 

modelling with appropriate measurements. More reliable and cost-effective is the use of 

modelling for indicators and noise statistics, and possibly the creation of noise maps to 

ensures the trend estimation. 

TSG Noise advises Member States within a sub region to work together in setting up an 

ambient noise monitoring systems. The monitoring programme should pursue two linked 

objectives with separate specific monitoring strategies but to be established of high 

pressure areas (such as commercial traffic lanes): 

· Category A Monitoring - to establish information on the ambient noise in a location and to 

ground truth noise prediction, 

· Category B Monitoring- to reduce uncertainty on source levels to be used as the input for 

modelling. 

In Dekeling et al., 2014 TSG Noise recommends an initial set of guidelines for placement of 

measurement devices and proposes that Member States adopt the arithmetic mean to 

establish average ambient noise levels. 

North East Atlantic (OSPAR) and NORTH SEA (HELCOM) 

The first international assessment of impulsive noise activity was performed under the 

OSPAR Commission in 2015 following the technical recommendations from the EU Technical 

Subgroup on Underwater Noise (Dekeling et al. 2013).  For the D11C2 on Continuous noise, 

monitoring in the North Sea were founded on various projects: JOMOPANS funded by EU 

Interreg (started in January 2018) which include Atlantic European area.  



                                                                                                     

2.3.1. State of the art on D11 criteria in Bulgaria and Romania and 
 proposals for developing regional indicators  Page | 12 

OSPAR also adopted, in 2015, an Ambient Noise Monitoring Strategy based on a 

combination of monitoring and modelling of continuous underwater noise.  

The first phase of this strategy is now being implemented by the Joint Monitoring 

Programme for Ambient Noise North Sea (JOMOPANS, 

https://northsearegion.eu/jomopans/) Project, which is part funded by the EU. The project 

started on the 1st January 2018 for three years and aims to establish ambient noise 

monitoring programme as well as establishing standards for monitoring ambient noise and 

developing web based graphical interface to display monitoring information and noise 

maps. An inventory is made of the various uncertainties in the acoustic modelling and input 

data. Uncertainties in the propagation loss models are quantified by comparison of the 

results of various models for well defined benchmark scenarios. The uncertainty in the ship 

source level model is quantified through comparison with data sets from the ECHO 

(https://www.portvancouver.com/environment/water-landwildlife/echo-program/) and 

SHEBA (https://www.sheba-project.eu/) projects. Preparations are being made for 

validation of the modelling against data from JOMOPANS North Sea monitoring stations. 

In the JOMOPANS project, the sound field metric chosen for estimation of the sound field is 

the sound pressure level (SPL). The SPL is calculated from the mean-square sound pressure 

described in ISO 18405. The measured SPL values are filtered into 34 one-third octave bands 

(base 10) with centre frequencies in the range 10 Hz to 20 kHz - the base 10 calculation of 

one-third octave frequencies and bands (equivalent to one tenth decades) is the chosen 

definition and nomenclature (in accord with IEC 61260:1-2014).  

 

Table 2. JOMAPANS ambient noise metric 

Physical quantity Sound pressure level, dB re 1 µPa 

Snapshot duration 1 second 

Analysis period 1 month 

Time percentiles (P%) 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. 

 

Regarding specification of required equipment performance, key equipment parameters to 

be specified include frequency range, dynamic range, sensitivity, directionality, sampling 

rate, filtering, and system self-noise. Calibrations are completed on all devices before and 

after the deployments, with absolute calibrations obtained for any measurement 

hydrophone and recording system deployed for the study. Field calibrations are conducted 

prior to deployment and post recovery to ensure there has been no major change in the 

https://northsearegion.eu/jomopans/
https://www.portvancouver.com/environment/water-landwildlife/echo-program/
https://www.sheba-project.eu/
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hydrophones response over the course of the measurement. Recommended frequency 

range for calibrations should at minimum cover the frequencies of interest between 10 Hz 

and 20 kHz at least third octave centre frequencies. All calibrations must be traceable to 

internationally-recognised standards. Regarding the specification of deployment 

methodology, guidance is provided on recommended methodology for deployment, 

including rigging and anchoring can be found in Robinson et al., 2018. 

JOMOPANS is also communicating with other relevant projects in Europe and across the 

world, like JONAS, QuietMed, UNAC-LOW, COMPASS, ECHO, Adeon and MarPAMM. 

BALTIC SEA 
The EU LIFE+ project Baltic Sea Information on the Acoustic Soundscape (BIAS) started in 

September 2012 with the aim to support a regional management of underwater noise in the 

Baltic Sea, in line with the EU roadmap for the Marine Strategy Framework Directive (MSFD) 

and the general recognition that a regional handling of ambient noise (Descriptor 11) is 

advantageous or even necessary for regions such as the Baltic Sea region. BIAS dealt 

exclusively with the MSFD Descriptor D11C2 Continuous low frequency sound with the aim 

to implement this indicator, by establishing regionally coherent standards, methodologies, 

and tools that allows for cross-border handling of acoustic data and the associated results. 

The objectives for BIAS were formulated to form a framework for an efficient joint 

management of underwater sound in the Baltic Sea by elucidating, and solving, the major 

challenges related to the implementation of D11C2, specifically in the Baltic Sea region. 

Nevertheless, the results are often relevant also for other marine regions.  

The BIAS project was directed exclusively towards Continuous low frequency sound with the 

aim to establish a regional implementation plan for this particular MSFD Descriptor Criteria 

(indicator D11C2). The measurements followed the sound measurement standards 

established by the BIAS project are described in BIAS STANDARDS FOR NOISE 

MEASUREMENTS, 2015 

(https://biasproject.files.wordpress.com/2016/04/bias_standards_v5_final.pdf ), Standards 

for Signal Processing Recommendations at regional scale 

(https://biasproject.files.wordpress.com/2016/01/bias_sigproc_standards_v5_final.pdf) and 

project data–sharing platform and data storage of acoustic data are settled 

(https://biasproject.files.wordpress.com/2013/11/datasharingplatform-final-v2.pdf). 

 

BIAS Standard for continuous noise (autonomous, rig design) 

These standards refer to autonomous underwater sound recorders. Rigs that are used for 

the deployment of noise loggers can be relatively small and easy to handle. Underwater 

acoustic sensors are used to convert acoustic energy in water to electric energy. Different 

systems can be used for measuring, recording and analysing underwater acoustic signals. A 

typical system consists of: Hydrophone, Amplifier, Filter unit, and Analog-to-Digital 

converter. 

https://biasproject.files.wordpress.com/2016/04/bias_standards_v5_final.pdf
https://biasproject.files.wordpress.com/2016/01/bias_sigproc_standards_v5_final.pdf
https://biasproject.files.wordpress.com/2013/11/datasharingplatform-final-v2.pdf
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Fig. 3.2.1. Sketch of the BIAS standard rig; 1 Hydrophone, 2 extra buoyancy, 3 DSG Ocean logger, 4 acoustic releaser, 5 

ballast weight (min 20 kg wet weight), 6 buoy, 7 SM2M logger 

Recording unit Data loggers used for recording underwater sound are stand-alone devices 

that are mostly reasonably small and light weighted. Therefore, rigs that are used for the 

deployment of noise loggers can be relatively small and easy to handle. In order to minimize 

noise from waves and wind, a rig design omitting surface buoys can be chosen. The data 

logger can be attached to an acoustic release system, which in turn is attached to a ballast 

weight. This ensures the recovery of the logger. By adding an acoustic releaser to the rig, it 

becomes even simpler to deploy and retrieve. This section deals with the specific rig that is 

used in the BIAS project.   

 

The Sustainable Shipping and Environment of the Baltic Sea region (SHEBA) Project 

analysed the drivers for shipping, obtaining the present and future traffic volumes and 

calculated a set of scenarios which will then feed into calculations of emissions to water, to 

air, and of underwater noise using and extending the currently most advanced emission 

model based on Automatic Identification System (AIS) ship movement data 

(https://www.sheba-project.eu/). Under this project, noise source and propagation 

modelling were used to determine Baltic Sea areas where underwater noise levels from 

shipping are high and may become a problem for marine life. Experimental measurements 

of shipping noise impact on fish was investigated in controlled environment. This will allow 

observations of behavioural changes as a function of noise frequency and intensity. Shipping 

noise mitigation scenarios were tested to gain knowledge on possible measures to reduce 

underwater noise. 

https://www.sheba-project.eu/
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MEDITERRANEAN SEA 

ACCOBAMS - A BASIN-WIDE STRATEGY FOR UNDERWATER NOISE MONITORING IN THE 
MEDITERRANEAN 

In the framework of the Mediterranean Action Plan of the United Nations Environment 

Program (UNEP/MAP), the Convention for the Protection of the Marine Environment and the 

Coastal Region of the Mediterranean (Barcelona Convention) defines pollution as follows: 

“Pollution” means the introduction by man, directly or indirectly, of substances or energy 

into the marine environment, including estuaries, which results, or is likely to result, in such 

deleterious effects as harm to living resources and marine life, hazards to human health, 

hindrance to marine activities, including fishing and other legitimate uses of the sea, 

impairment of quality for use of seawater and reduction of amenities. With regard to 

assessment and monitoring purposes, underwater noise is concretely being considered by 

the Contracting Parties to the Barcelona Convention for the first time under the ongoing 

implementation of the Ecosystems Approach process (Decision 17/6). Eleven Ecological 

Objectives (EO), and respective operational objectives and indicators have been agreed for 

the Mediterranean through Decision 20/4 during the 17th Meeting of Contracting Parties 

(COP 17). Indeed, following the definition contained in the Decision 20/4, the EO11 is 

achieved when noise from human activities causes no significant impact on marine and 

coastal ecosystems. However, during the last Meeting of Contracting Parties (COP 18, 

Istanbul, 2013), Decision 21/3 provided a specific list of descriptions of good environmental 

status and targets for the other EOs, contrary to EO11, considered not yet sufficiently 

understood to allow a proper definition of good environmental status.  

In this context, the Agreement on the Conservation of Cetaceans in the Black Sea, the 

Mediterranean Sea and the contiguous Atlantic area (ACCOBAMS), in accordance with the 

Secretariat of the UNEP/MAP, launched a study to develop a basin-wide strategy for 

underwater noise monitoring in the Mediterranean. Hence, the present technical guidance 

was developed by members of the Joint ACCOBAMS/ASCOBANS/CMS Noise Working Group 

(JNWG). This document outlines the importance of assessing and monitoring underwater 

noise in the Mediterranean Sea, and discusses the issues related to the choice of indicators 

currently proposed for the implementation of Descriptor 11 of the Marine Strategy 

Framework Directive (MSFD), with a view to propose adaptations to the Mediterranean 

case, whenever possible. 

Several international legal frameworks addressing environmental protection and 

conservation recognise noise as a pressure factor that need to be assessed, monitored and 

where necessary mitigated. In this context, the ACCOBAMS Agreement is concretely 

working toward a wide adoption of operational measures aimed at mitigating the impacts of 

anthropogenic noise on marine mammals. The main tools already developed include:  

- ACCOBAMS Resolution 4.17 (Guidelines to address the impact of anthropogenic noise on 

cetaceans in the ACCOBAMS area, adopted by Parties in 2010), in which operational 

measures and procedures are outlined for each noise-producing human activity; - Guidance 
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on underwater noise mitigation measures (ACCOBAMS, 2013), a practical document aimed 

at guiding industrial companies in the implementation of procedures to reduce the risk of 

inducing acoustic impacts.  

Suggestion on continuous noise indicator monitoring was proposed by ACCOBAMS in 

accordance with TSG-NOISE OSPAR, HELCOM recommendations 

(https://www.accobams.org/new_accobams/wp-

content/uploads/2017/05/MOP6.Doc27.pdf) as follows: in-situ measurements, models and 

noise mapping. Recommendations for the location of devices for in-situ measurements 

should follows:  

-Monitoring in both high traffic and low traffic areas, also searching and including spots 

where the noise is supposed to be the lowest; 

- Monitoring may be more cost effective if existing oceanographic stations (e.g. EMSO/INFN 
networks according to Favali et al., 2013) included noise monitoring along with the other 
oceanographic variables already being monitored, recommended to avoid area with strong 

currents that may cause non-acoustic noise at low frequencies on recordings (Kinda, et al., 2017);  
- Consider local topography and bathymetry effects e.g. where there are pronounced 

coastal landscapes or islands/archipelagos it may be appropriate to place hydrophones on 

both sides of the feature;  

- As far as possible avoid locations close to other sound producing sources that might 

interfere with measurements e.g. oil and gas exploration or offshore construction activities. 

Areas of particularly high tidal currents may also affect the quality of the measurement.  

- Monitoring station should be primarily located in important cetacean habitat; 

Whenever possible use deep monitoring stations, either autonomous or cabled, to limit the 

influence of surface and subsurface noise 

Complementary two third-octave bands recommended by TSG-Noise (63 and 125 Hz), are 

proposed, in order to expand the coverage for shipping noise: 

- 20 Hz, based fin whale biological significance 

- 63 Hz, based on the frequency bands where noise from shipping is most likely to dominate 

over other sources, according to Tasker et al. (2010) 

- 125 Hz, based on frequency bands where noise from shipping is most likely to dominate 

over other sources, according to Tasker et al. (2010) 

- 250 Hz, based on frequency bands where noise from shipping is most likely to dominate 

over other sources, according to Mediterranean data (Pulvirenti et al. 2014) 

- 500 Hz, based on frequency bands where noise from shipping is most likely to dominate 

over other sources, according to Mediterranean data (Pulvirenti et al. 2014) 

- 2000 Hz, based sperm whale biological significance. 

Generally, the only purpose of the indicator is monitoring the trend over time (years) for 

shipping noise as is requested by the MSFD, the annual mean SPL and variance could be 

sufficient. However, the ACCOBAMS reasoning for monitoring ambient noise is driven by the 

potential negative effect in sensitive cetaceans. Assuming that, the strongest seasonal effect 

on ambient noise during a year is recreational craft occurring from June to September (4 out 

of 12 months), should consider the L33.3 index.  

https://www.accobams.org/new_accobams/wp-content/uploads/2017/05/MOP6.Doc27.pdf
https://www.accobams.org/new_accobams/wp-content/uploads/2017/05/MOP6.Doc27.pdf
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4. Overview of Underwater Noise (UN) 

monitoring in the Black Sea 

4.1. North - Western Black Sea - ROMANIA 
The Marine Strategy Framework Directive (2008/56 / EC) (MSFD) was transposed into 

Romanian legislation by G.E.O. 71/2010 and adopted by Law 6/2011 for the approval of 

Government Emergency Ordinance no. 71/2010 on the establishment of a Marine Strategy 

aiming to achieve and maintain a Good Environmental Status of the marine environment 

until 2020 and by Law 205/2013 for the amendment of Government Emergency Ordinance 

71/2010 on establishing the strategy for the marine environment.  

Romania improved the monitoring stations for UN under national NUCLEU Programme 

PN16230102 during 2016 - 2017, with campaigns within the Romanian Black Sea waters 

using Buel & Kaer 8105 high end pressure transducers. The gathered data were processed 

and analysed using specialized Bruel & Kaer software: Pulse Reflex Core and Pulse LabShop.  

At the local level, the underwater noise is a relatively new research area. From current 

information on activities taking place in marine waters, it can be assumed that the main 

anthropogenic sources of impulsive underwater noise are associated with the use of 

acoustic sources for seismic studies (for hydrocarbon exploration), while maritime transport 

may be considered be the main source of continuous underwater noise.  

Anthropogenic impulsive sound 

Impulsive noise sources inventory is necessary for developing Registries on the Romanian 

Black Sea shelf. This inventory represents a first step in establishing the current levels and 

trends, according to the recommendations of the Noise Technical Group of the MSFD - GT 

Noise (Mihailov M.E., 2019 in press). 

Starting 2017, Romania begun to complete the Registry of impulsive sounds on the North-

Western Black Sea shelf: 10 activities have been identified so far, generating impulsive 

noise, 2D and 3D seismic surveys, which have taken place on the Romanian continental 

platform during 2010 - 2016 (Fig. 4.1.1.). This inventory represents a first step in establishing 

the current levels and trends, according to the recommendations of the Noise Technical 

Group of the MSFD - TG Noise. 

To identify other impulsive sources so far due to the type of data: classified or private, so far 

there is no information regarding the energy of the pile driving from the exploration-

exploitation activities or military activities: underwater explosions, military exercises or 

sonars. It is very likely that there have been numerous underwater explosions so far in 

connection with the release of mines and naval training / exercises, but this information has 

not been accessed due to the classified type character. 
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Fig. 4.1.1. - Seismic activities and exploration - exploitation of natural resources in the Romanian Black Sea (NIMRD 

source) 

Anthropogenic continuous low frequency sound 

The measurements were made along the Romanian Black Sea shelf with two types of 

vessels: the research vessel of the Constanta Maritime Hydrographic Directorate (Romanian 

Naval Forces) R / V commander Al. Cătuneau and the Zodiac Boat of the NIMRD (Fig. 4.1.2).  

A total of 30 stations were taken from Sulina to Vama Veche during 2017 period. The 

acoustic parameters were acquired with the UN measurement system Bruel & Kaer, 

following the Robinson et al., 2014 Vessel - based measurements (Fig. 4.1.2.).  
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Fig. 4.1.2.  Romanian Underwater Noise measurement stations, during 2017 

 
Fig. 4.1.3. Sketch for NW-BS monitoring (sampling method)  

 

 From 34 measured stations (Fig. 4.1.1 for 2017 year) during 2017 - 2019, as Fig. 4.1.3 

method, along Romanian Black sea, underwater noise level descriptive statistics can be 

estimated (Table 4.1.1). 
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Table 4.1.1. Underwater noise level descriptive statistics on the Romanian Black Sea shelf 

Statistics 
1/3 octave band SPL ( dB re 1 µPa ) 

63Hz 125Hz 

Median 72,19 69,79 

Mode 72,49 70,54 

RMS 75,65 73,87 

95th percentile 91,41 81,88 

 

4.2. Western Black Sea – BULGARIA 
The Marine Strategy Framework Directive (MSFD, Directive 2008/56/EО) considers a 

multitude of anthropogenic “stressors” and their potentially cumulative effects. Member 

states are requested to develop an ecosystem-based approach to the management of 

human activities, enabling a sustainable use of marine goods and services. The objective is 

to achieve and maintain “good environmental status” by 2020, measured by eleven 

descriptors, with the last referring to underwater noise (D11).  

The MFSD is transposed into Bulgarian legislation by the Regulation on the protection of the 

environment in marine waters, approved by Ministerial Decree No. 273 from 23.11.2010 

(prom. SG No.  94 dated 30.11.2010, in force from 30.11.2010).  

Institute of Oceanology – Bulgarian Academy of Sciences (IO-BAS) was appointed under a 

ministerial decision (Decree No. 273 of 23.11.2010) as a responsible organization for 

carrying out the required actions for the monitoring of the quality of the Bulgarian marine 

waters in the frame of the implementation of the law which concerns the National Strategy 

for protection and management of marine environment according to the EU Directive 

2008/56/EU (Marine Strategy Framework Directive, MSFD). One of the aforementioned 

actions is underwater noise monitoring under the Descriptor 11. 

Monitoring programme for Descriptor 11 Underwater noise 

Considering the new GES Decision (Commission Decision 2017/848), Bulgarian Monitoring 

programme for D11 Underwater noise includes the following criteria and indicators: 

·     Criteria D11C1: The spatial distribution, temporal extent, and levels of anthropogenic 

impulsive sound sources do not exceed levels that adversely affect populations of 

marine animals. 

Associated indicator D11C1.1: Number of days, and their distribution within a calendar year, 

over areas of a determined surface; also their spatial distribution, in which anthropogenic 

sound sources exceed levels that are likely to entail a significant impact on marine animals. 
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This is measured as a sound exposure level (in dB re 1 mPa2.s), or as a peak sound pressure 

level (in dB re 1 μΡa m) measured over the frequency band 10 Hz to 10 kHz. 

·     Criteria D11C2: The spatial distribution, temporal extent and levels of anthropogenic 

continuous low-frequency sound do not exceed levels that adversely affect 

populations of marine animals. 

Associated indicator D11C2.1: Trends in the ambient noise level within the 1/3 octave bands 

63 and 125 Hz (centre frequency) (re 1μPa RMS; average noise level in these octave bands 

over a year) measured by observation stations and/or with the use of models if appropriate. 

 Indicators were used to establish two operational targets:  

·         Target 1: To establish a marine noise register to record, assess, and manage the 

distribution and timing of human activities producing low- and mid-frequency 

impulsive sounds into the marine environment over the frequency band 10 Hz to 10 

kHz, exceeding the energy source level 186 dB re 1 μPa² m² s; or the zero to peak 

source level of 209 dB re 1 μPa m. 

·         Target 2:  No positive trend in the ambient noise level within the 1/3 octave bands 

63 and 125 Hz (centre frequency) (re 1μPa RMS; average noise level in these octave 

bands over a year) measured by observation stations. 

In accordance with the provisions of Commission Decision 2017/848/EU on specifications 

and standardised methods for monitoring and assessment and methodological guides on 

underwater noise from TSG-Noise (Dekeling et al. 2014), monitoring on impulsive (D11C1) 

and continuous low frequency (D11C2) sounds was included in monitoring programme. 

The monitoring covers the coastal, shelf and open sea areas (EEZ) of the Republic of Bulgaria 

(Fig. 4.2.1). 

 
Fig. 4.2.1. Map of the monitored area covered by the D11C1/ D11C2 monitoring, spatial distribution of maritime traffic 

intensity by AIS data, and Natura 2000 sites covering habitats preferred by mammals. 
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Anthropogenic continuous low-frequency sound monitoring (D11C2) 

D11C2 monitoring will determine baseline noise levels (ambient noise) against which to 

measure future trends required by Indicator D11C2.1. The objective is to ensure the 

achievement/maintenance of GES. Underwater continuous low frequency sound, including 

the pressure from anthropogenic sound produced by marine traffic (Fig. 1), other activities 

such as drilling and the extractive industries on the marine environment, will be monitored 

by a network of monitoring stations. 

Progress and actions in relation to D11 Underwater noise 

Findings from the 2012 Bulgarian Initial Assessment (http://www.bsbd.org 

/bg/page_1722859.html) stated that there were insufficient data to provide a quantitative 

assessment of the current status of underwater noise in Bulgarian marine waters due to a 

lack of available information from monitoring studies. 

In 2014, Bulgaria developed the national monitoring programmes (Art. 11) and reported in 

January 2015. As regards D11, the EC recommendations on national reporting were the 

following: develop GES and targets; further refine its monitoring programme and ensure 

that it starts monitoring as soon as possible. 

Based on the new field data (projects "Marine Litter, Eutrophication and Noise assessment 

tools (MARLEN)" and “Investigations on the State of the Marine Environment and Improving 

Monitoring Programs developed under MSFD (ISMEIMP)”, funded under EEA Financial 

Mechanism grant, 2015-2017), the national monitoring programme on underwater noise 

(https://www.bsbd.org/msfd/2016/BLKBG-D11_Noise_revised.pdf) was revised in 2016. 

A definition of GES was proposed. Two operational targets were set to put in place the tools 

needed to demonstrate the extent to which Good Environmental Status had been achieved. 

The Program of Measures under Art.13 of MSFD was developed during the period 2015-

2016 (http://www.bsbd.org/bg/merki_13_rdms.html) and was adopted by Decision of 

Council of Ministers № 1111/29.12.2016. The programme of measures for underwater noise 

includes two measures: 

·       Measure No 22 “Limiting the generation of underwater noise in the marine 

environment by offshore installations (platforms)”, and 

·         Measure No 23 “Establishing a register of the anthropogenic continuous and 

impulse noise following standardized mandatory reporting requirements in order to 

make it an operational tool”. 

In 2017, IO-BAS started national monitoring of underwater noise regarding D11C2 of MSFD. 

Ambient noise was monitored at 4 stations mainly in the vicinity of shipping lines and 

Emona NATURA 2000 protected area during 2017 and 2018 (October to December and 

August to October respectively), using autonomous underwater recorders Wildlife Acoustics 

SM3M moored to the seabed (Fig. 4.2., stations in red colour). The hydrophones systems 

were deployed at depths from 20m to 50m. The devices were continuously registering 

ambient noise with a sampling rate 96 kHz. 

Additional noise measurements were performed in October-November 2018 on Melnik I 

(third exploration well) in Block “1-21 Han Asparuh”, Total E&P Bulgaria B.V. (Fig. 4.2.2, 

stations in blue colour). 

https://www.bsbd.org/msfd/2016/BLKBG-D11_Noise_revised.pdf
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In total, 10 TB of acoustic data were collected by the field measurements, constituting over 

2 years of monitoring. The data analysis was carried out in several stages using MATLAB 

scripts. Data were analysed at 1 second resolution in 1/3-octave frequency bands from 10 

Hz to 2000 Hz, and those corresponding to the MFSD monitoring frequencies (63 Hz and 125 

Hz) were selected for further analysis. Finally, several statistical metrics of these 

distributions were computed for each station to provide indicative baseline levels: the 

median, the root mean square level, the mode and the 95th percentile. 

 

 
Fig. 4.2.2.  Map of continuous sound monitoring stations 

 

The monitoring study carried out using field data recorded in 2017 and 2018 provides 

baseline levels for each of the monitoring locations. Results are summarized in Table 1. 

Median noise levels were 71.4 – 83.2 dB re 1 µPa in the 63-Hz band, and 80.4 - 79.1 dB re 1 

µPa in the 125-Hz band, based on the aggregate median across 4 monitoring stations (see 

Fig. 4.2.2). The median level is the 50th percentile, but higher percentiles of the noise level 

distribution (such as 90th or 95th percentile) will be more responsive to changes in noise 

levels from passing ships, and so may be a more appropriate metric for the assessment. 

 

 Table 4.2.1. Summary metrics of ambient noise levels for the monitoring area. 

Metric 
Time period 
(mm/yyyy) 

1/3 octave band SPL 
( dB re 1 µPa ) 

63 Hz 125 Hz 

Median 
10-12/2017 71.4 80.4 

08-10/2018 83.2 79.1 
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Mode 
10-12/2017 72.1 76.9 

08-10/2018 71.2 75.7 

95th percentile 

10-12/2017 97.4 97.1 

08-10/2018 92.8 97.7 

Root mean square 
(RMS) level 

10-12/2017 99.7 107.9 

08-10/2018 103.8 111.9 

 

No specific exposure thresholds have been proposed. Detection of trends will require long-

term monitoring. 

 

Conclusions 
The operational target (MNR) for impulsive sound has been set up, but has not begun to 

function due to lack of information on licensed activities from the corresponding regulators. 

Impulsive sound threshold will be set once the MNR database will be developed. 

The ambient noise indicator recorded field data in 2017 and 2018 from activities such as 

shipping and drilling which provide baseline levels for a number of monitoring locations in 

Bulgarian marine waters. These will serve as a benchmark to assess future ambient noise 

levels. 

 

Gaps 
In order to understand the temporal and spatial variation in sound pressure, long term data 

series and a suitable spatial coverage of monitoring is required. The lack of coordination, too 

few measurement stations create a knowledge gap in the understanding of the temporal 

and spatial changes in continuous underwater noise and thus, affecting the assessment of 

the pressure.  

4.3. Southern Black Sea – TURKEY 
From the literature survey for the Turkish Black Sea shelf we can include the acoustic 
propagation modelling study performed by JASCO Applied Sciences. The study was achieving 
the extent of potential noise effects on marine mammals and fish during the construction of 
the South Stream natural gas pipeline at the bottom of the Black Sea (https://www.south-
stream-transport.com/media/documents/pdf/en/2014/06/ssttbv_tu-esia_a81-
uwnoise_en_en_20140613.pdf). 
In Turkish waters, north and west of the Bosporus Strait, 10 exploration wells are known to 
have been drilled. The first, and only, western Black Sea success in Turkish waters was the 

https://www.south-stream-transport.com/media/documents/pdf/en/2014/06/ssttbv_tu-esia_a81-uwnoise_en_en_20140613.pdf
https://www.south-stream-transport.com/media/documents/pdf/en/2014/06/ssttbv_tu-esia_a81-uwnoise_en_en_20140613.pdf
https://www.south-stream-transport.com/media/documents/pdf/en/2014/06/ssttbv_tu-esia_a81-uwnoise_en_en_20140613.pdf
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Istranca gas discovery made by Turkish Petroleum Corp (TPAO) on the shelf in 2012 
(https://www.enverus.com).  

 

 

Fig. 4.3.1. Western Black Sea fields, discoveries & exploration drilling (www.enverus.com)  

No information’s are available on impulsive noise, ambient noise levels and monitoring 
underwater noise in the Turkish Black Sea.  

4.4. North - Western Black Sea – UKRAINE 
So far, from the literature survey we found that are few information’s available for MSFD - 
D11C1 criterion. The main proven reservoirs in the shallow-water sector of the northwest 
Black Sea Shelf and onshore Crimea are in Lower Cretaceous clastic reservoirs, porous 
fractured carbonates of Upper Cretaceous–Pliocene age and Paleocene–Eocene sandstones. 
Cretaceous and Cenozoic shales form regional sealing horizons. Five main reservoir units 
have been identified, based on the Petroseismic Agency Limited. Also, the report shows the 
show 2D / 3D seismic surveys, well and gravity & magnetics data available on the Ukrainian 
Black Sea shelf (https://getech.com/wp-
content/uploads/2019/08/IND9783_Getech_Black_Sea_Data_Catalogue_03.pdf). 

No information’s are available on ambient noise levels and monitoring in the area.  

4.5. Eastern Black Sea  
Only a limited number of significant hydrocarbon discoveries have been made in the Eastern 
Black Sea Basin. In contrast, the Western Black Sea Basin has had more successful 
discoveries that are both historical and recent. 

https://www.enverus.com/
http://www.enverus.com/
https://getech.com/wp-content/uploads/2019/08/IND9783_Getech_Black_Sea_Data_Catalogue_03.pdf
https://getech.com/wp-content/uploads/2019/08/IND9783_Getech_Black_Sea_Data_Catalogue_03.pdf
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Fig. 4.4.1. Map to show seismic, well and gravity & magnetics data available. (KAV113D = Kavkazskaya, LUC123D = 

Luchinskogo, OBD083D = OdesskayaBezimyannaya, PAL123D = Palasa, SA08 = Subbotina-Abiha) - uploaded from 

https://getech.com 

No information’s are available on ambient noise levels and monitoring in the area.  

 

5. Black Sea Underwater Noise (UN) regional 
monitoring - initiatives 

So far, no regional monitoring standards or common projects were proposed or are planned 

to be used as a tool to facilitate a common register tool or direct comparisons between 

soundscapes on EU-Black Sea countries. The accuracy and precision of measurements are 

limited by the characteristics of the equipment used, on the way the equipment is deployed 

and used, and on how the measured data are processed – the (initial) ignorance of the 

soundscape does not affect the ability to measure it.  

Still, in this report can be observed the differences between the impulsive noise register 

(following the TSG-Noise recommendations) and monitoring equipment for D11C2 indicator 

(e.g.: Romania - ship based records as Fig. 4.1.3 and Bulgaria - autonomous underwater 

recorder moored to the seabed). 

As a lesson learned from the other regional European seas, it is necessary to start a common 

regional monitoring and underwater noise modelling for the Black Sea. 

 

 

 

 

https://getech.com/
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