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Development of joint principles 
to define 

maximum  allowable noise levels
and set environmental targets

for underwater noise for 
prioritized species

in the Baltic Sea



Development of HELCOM nutrient 
reduction scheme (MAI/CART)

A step-wise appraoch was used
1. GES for nutrients, chl, secchi depth defined and agreed (MSFD Article 

9: GES).

2. Maximum allowable input of nutrients (MAI) consistent with GES 
determined through modelling

3. Country allocated nutrient reduction targets (CART) to achieve GES  
agreed in HELCOM, per sub-basin (MSFD Article 10: Environmental 
target)
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Prioritized noise sensitive species 
in the Baltic Sea

Criteria
Hearing sensitivity
Effects of noise on the species
Existing threat status
Commercial value
Data availability/quality

Priority species
Harbour porpoise
Ringed seal
Harbour seal
Grey seal
Cod
Herring
Sprat
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Presence of noise 
sensitive species?

Is there a pulse block 
day in the assessment 

region? 

Are the guidance 
levels  exceeded? (TO 

BE SPECIFIED)

Existing status 
BELOW GES/

unknown for the 
population*

Environment
al target 

is to be set

Yes

Yes

Yes Yes



Henriette
Schack

5/10/2016
6

Presense of 
noise 

sensitive 
species?

Yes, presence 
of noise 
sensitive 
species

Is there a ban pulse day in 
the assessment region? 

Are the guidance levels  exceeded? (TO 
BE SPECIFIED)

Existing status 
BELOW GES/
unknown for 

the 
population*

Environmental 
target 

is to be set

Existing status
ACHIEVES GES for 
the population*

No further 
actions

Anthropogenic noise levels 
BELOW natural background 

noise levels, and set 
maximum allowable noise 

levels

No further 
actions

No, no 
further 
actions
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Presense of noise 
sensitive species?

Yes presence of 
noise sensitive 

species

Anthropogenic noise levels ABOVE
natural background noise levels, and 
set maximum allowable noise levels

Existing status BELOW GES/
unknown for the 

population*

Environmental target 
is to be set

Existing status ACHIEVES 
GES for the population* No further actions

Anthropogenic noise levels BELOW
natural background noise levels, and 
set maximum allowable noise levels

No further actions

No further actions
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Presense of 
noise 

sensitive 
species?

Yes 
presence of 

noise 
sensitive 
species

Anthropogenic noise 
levels ABOVE natural 

background noise levels, 
and set maximum 

allowable noise levels

Existing status 
BELOW GES/

unknown for the 
population*

Environmental 
target 

is to be set

Existing status
ACHIEVES GES for 
the population*

No further 
actions

Anthropogenic noise levels 
BELOW natural 

background noise levels, 
and set maximum 

allowable noise levels

No further 
actions

No current 
presence of 

noise 
sensitive 
species

Historical areas 
of importance for 

noise sensitive 
species?

Yes

Anthropogenic noise levels 
ABOVE natural background 

noise levels, and set 
maximum allowable noise 

levels

Is the species likely to 
return to the areas 
based on previous 
behaviour of the 

species

Yes
Environmental 

target 
is to be set

No No further 
actions

Anthropogenic noise levels 
BELOW natural background 

noise levels, and set 
maximum allowable noise 

levels

No further 
actions

No No further 
actions



Maximum allowable noise level
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Species Proposed maximum allowable noise 
level for selected activities

Reference

Harbour porpoise 140 dB re 1µPa2s SEL Dähne et al., 2013

Harbour seal
Ringed seal
Grey seal

176 dB re 1µPa2s Kastelein et al., 2012b; 
Kastak et al., 2005

Cod
Sprat
Herring

SPLss 206 dB re 1 µPa, 
SPLcum 183 dB re 1 µPa2s 
(recruitment areas) 
SPLcum 187 dB re 1µPa2s 

Halvorsen et al., 2011



Maximum allowable range reduction

(S/Ncurrent / S/Nreference )*100 = range reduction factor (%)

What would be an acceptable range reduction factor?

How do we take time and area into account?
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Existing GES assessment
• Harbour porpoises below GES in the South Western subpopulation and 

Baltic Sea subpopulation 

• Harbour seals in Kattegat and Limfjord achieve GES, below GES in 
Kalmarsund and Southern Baltic Sea

• Ringed seals below GES, though Bothnian Bay abundance is above GES 
boundary.

• Grey seals achieve GES in the entire Baltic Sea (indicator is not yet 
applicable to Kattegat).
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Environmental targets to be set
Example for pile-driving:

RLmax 140 dB re 1 µPa for
Baltic Sea harbour porpoise
during summer in Midsjöbanken. 
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Principles for defining GES
Example for impulsive noise
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Species Principles 
Harbour porpoise − Individuals should not be exposed to anthropogenic noise levels high 

enough to cause permanent hearing loss.
− Strong avoidance behaviour should not be induced in areas of high 

significance. 
− Calving and nursing grounds should be protected and not exposed to noise 

levels high enough to cause a disruption of nursing behaviour, during the 
months when the calves are born and the following months when they are 
small and predominantly dependent on nursing for survival (June/July 
through the fall months).

Ringed seal − Individuals should not be exposed to noise levels high enough to induce 
permanent hearing loss. 

− In areas where ringed seals have been found to occur regularly, noise that 
could continuously elicit startle responses should be restricted.
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Thank you for your attention

© Annika Toth
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