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Appendix 1. Revised proposal for a regional monitoring sub-program of 

continuous noise 
The proposed regional monitoring sub-program of continuous noise is composed by a combination of 

regularly and frequently minor monitoring effort to estimate the ambient sound level, which is described 

below (Figure 1Figure 1Figure 1). This is complemented with less frequent major monitoring effort in order 

to make the model more robust. The main focus of this monitoring program is in situ measurements and 

regional coordination, including a data sharing platform and soundscape planning tool. However, the 

production of new soundscape maps would facilitate the investigation of the occurrence of noise polluted 

areas and function as future data layers for the Baltic Sea Impact Index. In the below description, soundscape 

maps are mentioned and their usefulness described. In the financial overview, the cost of these maps has 

been separated from the measurement and regional coordination costs since they need to be undertaken by 

a private company.  

A one year start-up phase is proposed to procure the host and re-start the data sharing platform and the 

soundscape planning tool. This task could be performed by an appointed party. During the start-up phase, 

the development of an automated data transfer and quality control has to be implement. The soundscape 

planning tool has to be transferred to the new platform and adapted to visualize data from several years of 

monitoring, which is not the case today. The adapted tool will be open access but might require a login, to 

enable users to save polygons or add GIS-layers. 

Minor monitoring: acoustic measurements undertaken at the nationally prioritized measurement locations 

(Figure 2Figure 2Figure 2), covering all Baltic Sea sub-basins. These measurements are performed and 

financed by each Member State. The aim is to estimate the ambient sound level in selected locations and to 

follow up the sound levels measured during earlier years in accordance with the assessment protocol of the 

pre-core indicator ‘Continuous low frequency anthropogenic sound’. Data are processed, quality controlled 

and sent to the data sharing platform and later visualized in the soundscape planning tool which is a shared 

resource and financed jointly within HELCOM. However, the current soundscape maps are limited to water 

depth of more than 10 m and cannot be calculated within smaller archipelagos.  

Soundscape maps: in order to view the background noise at full Baltic Sea scale, the nationally produced data 
in the data sharing platform and the latest version of the soundscape model can be used with updated 
information on ship traffic and environmental conditions to produce new monthly and yearly soundscape 
maps as well as emergence maps of traffic noise above natural noise. These maps facilitate the detection of 
various characteristics and patterns in acoustic sound level in areas distant from the measurement locations, 
and enable a larger scale spatial and temporal evaluation of the underwater soundscape as well as 
comparisons to noise sensitive species or areas. Post-monitoring analysis subsequently compares the 
compatibility of the soundscape model results with the observed conditions for sound, ship traffic and ship 
characteristics, as well as weather and climate.  

Major monitoring: a large monitoring effort with extensive field measurement programme is carried out 

with several years interval replacing the minor monitoring that specific year. These time intervals are 

determined by the need for extended monitoring efforts based on the difference between yearly observed 

and if possible, modelled results, or by the need for specific actions or results dictated by HELCOM processes. 

The major measurement campaign aims to collect the necessary amount of data in order to carefully calibrate 

the soundscape model towards the full range of acoustic characteristics in all the sub-basins of the Baltic Sea. 

In addition to the larger work load associated with the field survey and post-monitoring data processing, this 

effort also encompasses the compilation of background input data to the model, the model calibration, and 

the model runs for monthly soundscape maps. Also, optimization of the number and locations of sensors 

versus gain of results can be done after the major monitoring. Although the monitoring campaign takes one 

year, the total time to prepare the field work, compile the data and produce the soundscape maps is 

estimated to take two-three years. 
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Figure 1. Schematic view of the monitoring strategy with minor monitoring as smaller circles and major monitoring as large circles. 
The shaded arrow denotes the years after the baseline was established. The major monitoring should be accustomed to either the 
need for extended monitoring efforts based on the difference between yearly observed and modelled results, or by the need for specific 
actions or results dictated by HELCOM processes. 

Monitoring locations for minor and major monitoring 
For the minor monitoring, the suggested prioritized locations covers the main sub-basins of the Baltic Sea, 

and regions of various soundscape character such as intense shipping, noise sensitive areas and areas with 

low anthropogenic noise input (Figure 2Figure 2Figure 2). It is up to each nation to choose their monitoring 

location and it is beneficial to cooperate with neighbouring countries.   

For major monitoring, a similar measurement set-up as was used in the BIAS field survey in 2014 (Figure 

2Figure 2Figure 2) could be applied, if appropriate. 38 acoustic sensors were then located in a range of 

environments representing two different main soundscape categories; category A was used for measuring 

the background sounds at a distance far-away (> 2 km) from the shipping lane while category B measuring 

sound closer (< 1 km) to a shipping lane to capture ship signatures in order to calibrate the soundscape model. 

These categories were defined based on ship traffic density and environmental background data such as 

bathymetry and seabed sediments. The locations of the sensors were also adjusted to general military or 

shipping lane regulations. Areas subject to trawling activities, strong currents, or extreme ship traffic were 

avoided. 

Most nations have some kind of monitoring since 2014, but not all (Table 1Table 1Table 1). 

Table 1. Status of the ongoing acoustic monitoring by HELCOM Member States during the years 2014 – 2018, where “-” signifies no 
measurements, “” means that hydrophones have been deployed at one or more of the nationally prioritized locations during some 
part of the year and “*” means that hydrophones are planned to be deployed. 

Year Denmark Estonia Finland Germany Latvia  Lithuania Poland Russia Sweden 

2014     - -  - 

2015 -   - - -  - 

2016     - -  - 

2017     - -  - 

2018     * *  - 
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Figure 2. Suggested locations for minor monitoring shown in large green dots, while positions for the sensor locations 2014 are shown 
in yellow dots. The number in the white squares after the nation name indicates the order of prioritization.  
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Data storage and tools for managers 
The processed and quality controlled acoustic monitoring data from each nation are aggregated at a regional 

level in the data sharing platform, while the raw data are stored nationally. The data sharing platform will 

meet in approval with national military interests. The frequencies which must be reported are the 1/3 octave 

bands 63 and 125 Hz. Considering monitoring of other frequency bands may also be considered relevant at 

a later stage when the frequencies most relevant from the perspective of effects on the Baltic Sea ecosystem 

specific fish and marine mammals have been clarified. For that reason all 1/3 octave band is recommended 

to be evaluated and stored nationally. However, including more frequency bands might increase the cost for 

the data sharing platform and the soundscape planning tool.  

The soundscape planning tool allows the user to explore the measured processed data in monthly and yearly 

averages. If soundscape maps are produced and added to the tool the user can visually study any specific 

location in the Baltic Sea and compare results defined by different time periods, various noise frequencies, 

and statistical measures. All reported data available in the soundscape planning tool are free to use. 

Financial overview 

National monitoring 
Each nation finance their own national monitoring, including data processing, quality control and reporting. 
An overview of the estimated cost per nation is found in Table 2Table 2Table 2 and are based on a survey done 
within EN-Noise during 2017 and updated in March 2018. The cost is dependent on monitoring location, i.e. 
whether it is far offshore or nearshore, and the kind of equipment used such as a battery powered 
hydrophone logger or a cabled station. 

Table 2. Financial overview of the estimated annual cost (in Euro) for each nations national monitoring. 

Monitoring cost per nation Denmark Estonia Finland Germany Latvia Lithuania Poland Sweden 

Number of stations 1 2 3 2 1 2 1 2 

Labour cost 23 200 16 000 48 000 19 200 3 500 7 000 
24.55014 

000 
35 200 

Ships and consumables 6 000 18 000 30 600 50 000 3 000 5 000 
56.0009 

000 
17 600 

Travel expenses  1 000 1 200 6 000 1 200 2 300 3 000 3 000 2 200 

Total annual cost  30 200 35 200 84 600 70 400 8 800 15 000 
86.55026 

000 
55 000 

 

Soundscape maps 
The production on new soundscape maps, based on the soundscape model derived by the BIAS project, is a 
separate cost that could be shared by Member States, if desired. The maps need to be produced by the same 
company that was used in BIAS in order to be comparable to the 2014 maps. An estimated shared cost for 
this is found in Table 3Table 3Table 4. There is a higher cost for the first year in order to get everything running 
again and to automate the input of the acoustic data from the data sharing platform as well as environmental 
and shipping data from other databases. The subsequent years, the overall cost is reduced to cover only the 
production of new maps. 

Table 334. Estimated shared cost for the production of new soundscape maps if desired by Member States. 

Shared costs Minor Monitoring production of soundscape maps Costs (EUR) 

Modelling Initial cost for setting up automated input data 10 000 

Modelling Yearly cost for running the model 35 000 

External procurement of annual AIS 18 500 

Modelling cost first year 63 500 

Modelling cost subsequent years 53 500 
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