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Underwater noise and the Marine Strategy Framework Directive 
 

The Marine Strategy Framework Directive (MSFD) was adopted by the European Parliament and the Council of 
the European Union in 2008 (2008/56/EC) with the overall objective of achieving or maintaining Good 
Environmental Status (GES) in EU waters by 2020. Annex I of the Directive details eleven descriptors used to 
determine GES through a set of indicators that were defined in 2012. The Directive requires member states to 
establish monitoring programmes by 2014 which will enable the state of marine waters to be assessed, and allow 
a programme of measures designed to achieve GES to be defined by 2015, and implemented by 2016. 

Within the MSFD, member states must ensure that any introduction of energy into the water, such as underwater 
noise, is at levels that do not adversely affect the marine environment. In 2010 the European Commission 
defined two indicators for underwater noise. These were Descriptor 11.1.1 for ‘low and mid frequency 
impulsive sounds’ and 11.2.1 for ‘continuous low frequency sound’. The impulsive sounds indicator is 
intended to include noise from seismic surveys, pile-driving, explosions, some sonar systems and some acoustic 
deterrent devices. For these intense noise sources, there are particular concerns about a range of impacts, 
including the risk of injury to and displacement of vulnerable species such as marine mammals. The continuous 
low frequency sound indicator is designed mainly as a measure of shipping noise. The impacts of elevated 
ambient noise are most likely to be long-term chronic effects such as masking key sounds used for 
communication, finding prey or avoiding predators. Both impulsive and continuous noise sources may cause 
behavioural changes, stress and displacement from preferred habitat. 

Developing simple indicators for underwater noise, which can be easily applied and interpreted, is not 
straightforward. A Technical Subgroup on Noise (TSG Noise) was established in 2011 to further develop the 
indicators and provide guidance to member states on monitoring of underwater sound. The overall aim was to 
measure the cumulative pressure on the environment from all noise sources so that targets could be set and 
appropriate management action taken to achieve GES. 

Many of the activities generating impulsive sounds measured by Descriptor 11.1.1 are subject to regulation, and 
so data exist on when and where sounds are generated allowing a register of the occurrence of all such sounds to 
be established. If all member states contributed to a combined register then this would allow the combined 
pressure on the environment from all such noise sources to be assessed. Although there is insufficient 
knowledge to directly relate the indicator to environmental impacts, the indicator is a way of assessing the 
relative potential for impacts from loud noise sources, including the spatial patterns in these impacts and trends 
over time. For example, an appropriate target based on the indicator might be a limit on the number of 
days where loud noise sources were generated in an area or a trend towards an overall reduction in the 
use of loud noise sources.  
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TSG Noise has made recommendations for inclusion of all sources that have potential for impact together with 
additional information particularly on source level. The aim is that the register should be as comprehensive as 
possible, but it is possible that the indicator may not include all sources listed in the register. 

The Descriptor 11.2.1 relating to ambient noise levels will require member states to establish noise monitoring 
programmes coupled with modelling exercises to generate regional noise maps. TSG Noise notes that chronic 
exposure to noise can permanently impair important biological functions and may lead to consequences that are 
as severe as those induced by acute exposure. A possible target would be a decreasing trend in ambient noise, 
although TSG Noise noted that trend information on its own is not sufficient to assess whether GES has been 
achieved and that data on actual levels across an area will be needed. 

For all impacts of underwater noise it is unlikely in the foreseeable future that there will be adequate data to 

be able to define GES. The focus should therefore be on improving the current situation through measures to 

reduce noise entering the marine environment. The development of appropriate technologies to reduce noise 

will be stimulated by limits or targets that require noise reduction. Member States should set targets within 

the MSFD that require the indicators to demonstrate an improving trend in underwater noise. 

 

Key actions needed with regard to Descriptor 11.1.1 (low and mid frequency impulsive sounds) 

1. Member States should submit data to the noise sources register in accordance with the 
recommendations of the TSG. The register will have quite a lot of detail and there will still be a need to 
develop ways of using the information in the register for the most appropriate indicator. However, a 
suitable indicator can best be developed based on the data from a comprehensive register that also 
includes less intense noise sources. Hence member states should submit comprehensive data on all 
sources. 

2. TSG Noise has recommended that information on all sources should be included in the register, 
including military sources in order that true cumulative effects can be addressed. Although the MSFD 
provides an exemption for activities of which the sole purpose is defence or national security, the 
implementation will be much more effective if states provide such data. 

3. TSG Noise has focussed on effects that cause “considerable” displacement, where considerable is 
defined as displacement of a significant proportion of individuals for a time period and spatial scale 
relevant to the MSFD. Although other impacts may be as important as displacement, for example many 
animals will suffer high levels of stress before they will leave their chosen habitat, it is possible to 
measure displacement much more easily than other responses. Most of the studies of the effects of the 
sound sources covered by Indicator 11.1.1 have monitored displacement rather than attempted to 
measure stress or other responses. TSG Noise did note that the choice to address ‘displacement’ does 
not preclude individual EU member states from addressing other effects (e.g. behavioural or 
physiological effects). When setting targets it will be important to recognise that an absence of 
displacement does not necessarily mean no impact and that even a small displacement reaction may be 
indicative of a response that has much greater biological importance than the displacement itself (e.g 
stress). 

4. Germany has already set noise limits for off-shore construction involving pile driving. The most 
effective way to address impacts from underwater noise pollution is to limit this at source. The German 
regulations1 have encouraged development of noise reduction methods and other states should follow 
this example.  
 

Key actions needed with regard to Descriptor 11.2.1 (continuous low frequency sounds) 

1. The International Maritime Organization (IMO) is the global body that will have responsibility for 
implementing measures to reduce shipping noise. IMO has recognised the need to do this and is 
expected to finalise non-mandatory technical guidelines for minimising noise from commercial 
shipping and its adverse effects on marine life. There are also widely-endorsed global targets to reduce 

                                                           
1
 From 2003, licenses for construction of offshore wind farms within the German EEZ issued by the German Federal 

Maritime and Hydrographic Agency have included noise target levels of 160 dB (SEL) or 190 dB (peak) at a distance of 
750m. Koschinski and Lüdemann, (Development of Noise Mitigation Measures in Offshore Wind Farm Construction 2013, 
Commissioned by the German Federal Agency for Nature Conservation) describe methods used to reduce noise to meet 
these targets.  
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the contribution of shipping to ambient noise. Alongside the development of the targets and indicators 
for ambient noise within the MSFD, member states should also support the IMO process and 
implement IMO recommendations. In particular IMO has requested member states review their fleets 
to identify the noisiest ships so that these can be subject to noise reduction measures. More 
measurements of noise levels from individual ships will also provide the data needed to develop the 
modelling approaches needed for indicator 11.2.1.  

2. TSG Noise has noted that a trend in ambient noise levels by itself is not sufficient to determine GES 
since it is the actual levels that impact on the environment. Nevertheless, in the absence of sufficient 
data to set limits that would achieve GES a preliminary target for a reducing trend would be 
appropriate within the MSFD.  The IMO has agreed that scientific uncertainty should not be a reason to 
delay measures to reduce shipping noise and other organisations such as the Scientific Committee of 
IWC have endorsed noise reduction targets for shipping noise.   

3. IFAW welcomes the funding for the SONIC (Suppression of underwater noise induced by cavitation) 
and AQUO (Achieve quieter oceans by shipping noise footprint reduction) projects from the European 
Union Seventh Framework Programme. There will be a need to build on these projects to ensure that 
recommended developments arising from these projects are implemented. 

 

 


