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Overview

Introduction

• OSPAR ICG-Noise and the Common Indicators

Impulsive noise

• OSPAR 3-year assessment

• Candidate impact indicator

Continuous noise

• Ship noise maps of NE Atlantic

• Joint monitoring: JOMOPANS

Summary



OSPAR Commission
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The United 
Kingdom

European Union

16 Contracting Parties

Observer organisations

Intergovernmental organisations and international 

non-governmental organisation

Underwater Noise

Intersessional Correspondence Group on Underwater 

Noise (ICG-NOISE) established in 2014

One Common Indicator and two Candidate 

Indicators for underwater noise

OSPAR Maritime Area and Regions:

Region I:  Arctic Waters

Region II: Greater North Sea 

Region III: Celtic Seas 

Region IV: Bay of Biscay/Iberian Coast 

Region V: Wider Atlantic
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Management indicators and the DPSIR loop
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Impulsive noise: OSPAR Noise Registry

OSPAR 

registry
Regulatory 

authority
Industry

National 

registry

OSPAR 

assessments

National Regional 

• OSPAR commissioned ICES to develop impulsive noise registry in 2015

• Interactive database with time and location of impulsive noise sources in OSPAR area

• Registry is hosted on open online portal: http://underwaternoise.ices.dk

• HELCOM (Baltic Sea) now uses the same ICES registry

http://underwaternoise.ices.dk/


2015-2017: Total PBDs per region
M

er
ch

an
t 

et
 a

l (
su

bm
it
te

d
)



M
er

ch
an

t 
et

 a
l (

su
bm

it
te

d
)

Reported 
impulsive 
sources 
in NE 
Atlantic

2015-
2017
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2015-2017: PBDs by source type overall
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OSPAR Impulsive noise impact indicator

• What is risk of impact on marine life?

• Impact Indicator for impulsive noise to be 

assessed in 2019/20
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marine life

Management 

Response

Impulsive noise 

Candidate Indicator: 

Risk of impact

Impulsive noise
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IA2017



Impact indicator methodology: overview
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Define indicator species & management area
▪Management area:

1. Spatial boundary for population at ecologically 
relevant scale (management unit)

2. Defined habitat (e.g. MPA, spawning area)

▪Allows indicator to be based on percentages of the 
population or habitat exposed

▪For OSPAR, could be OSPAR Regions or 
appropriate management unit for indicator species, 
or recognized habitat
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Population density (if available)

▪Risk of impact depends on density of animals in affected area 
at the time [example data is from Gilles et al (2016)]

▪ Indicator should be density dependent where possible, 
preferably also with temporal variability (e.g. seasonal)

▪Population density is normalised to be % of population 
within management area

▪ If density data not available, habitat area can be used
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Noise pressure map

▪Noise pressure map % duration of assessment period that 
each cell is exposed

▪OSPAR INR data spread into neighbouring cells according 
to the “distance of effect” for impulsive noise on the 
indicator species (Brandt et al. 2016; Gomez et al. 2016)

▪Data is gridded data similarly to cumulative effects 
assessment (Halpern et al 2008; Maxwell et al 2013) M

er
ch

an
t 

et
 a

l (
20

18
). 

M
ar

in
e 

no
is
e 

bu
d
ge

ts
 in

 p
ra

ct
ic

e.
 C

o
ns

er
va

ti
o
n 

Le
tt

er
s



Risk map

▪ Risk map computed using CEA methodology in (Maxwell et al 
2013) for cumulative effects assessment:

𝑅𝐼𝑖 = 𝐷𝑖 × 𝑆𝑖

for i th ICES statistical sub-rectangle:

𝑅𝐼𝑖 = risk index ; 𝐷𝑖 = log-transformed noise pressure map 
value ; 𝑆𝑖 = animal density map value

▪ Shows greatest cooccurrence of population density and noise 
pressure M
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Exposure curve

▪% time that a given % of the 
population (or area) is 
exposed

▪provides quantitative basis 
for the definition of 
indicators which track 
exposure levels

M
er

ch
an

t 
et

 a
l (

20
18

). 
M

ar
in

e 
no

is
e 

bu
d
ge

ts
 in

 p
ra

ct
ic

e.
 C

o
ns

er
va

ti
o
n 

Le
tt

er
s



Exposure Indicators
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Exposure Indicators
▪Exposure Index (EI) 

expresses the overall 
exposure of the 
population based on 
the area under the 
exposure curve. This 
area is log transformed 
and scaled from 0 to 10

Target, e.g. <10% of 
population exposed 
>10% of time
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Case study #1: Harbour porpoise
Spring (Mar.-May) Summer (Jun.-Aug.)

Autumn (Sep.-Nov.)

▪Distance of effect: 
~20km

▪Density maps 
modelled based on 
SCANS II (Gilles et 
al. 2016) and 
converted to ICES 
sub-blocks

▪EI increased with 
each season

▪Spring lowest 
prevalence, but 
greatest proportion 
exposed >20-30% of 
time

▪Shows importance of 
Dogger Bank for 
population M
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Case study #2: Herring spawning

▪ (a) Herring seasonal spawning areas from map used by UK regulators

▪ (b) % of spawning period exposed, based on distance of effect ~37 km (Slotte et al 2004)

▪ (c) Exposure curves and EI values

▪ Zero reported exposure for Channel/SNS

▪ 84% of SNS area exposed during spawning period (high prevalence)

▪ 10% of NNS area for >30% of spawning season M
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OSPAR impact indicator

▪Methodology published in 2018

▪Forms basis of OSPAR Candidate Indicator for 
risk of impact from impulsive noise

▪Assessment due April 2020
1. Select indicators species 

2. Define Assessment Area

3. Define Temporal resolution

4. Density or Area of indicator species

5. Pressure Maps

6. Exposure/Risk Map

7. Exposure curve

8. Exposure/risk Indicators

9. Confidence assessment



Impulsive noise: Summary

Pressure from impulsive noise sources now regularly assessed 

using data in OSPAR Impulsive Noise Registry under OSPAR 

Common Indicator

Impact: First assessment of risk of impact expected April 2020



Continuous noise pollution

• Shipping noise expected to be dominant

• Currently an OSPAR Candidate Indicator

• Full Common Indicator expected 2020

• First assessment expected 2021



Continuous noise: joint monitoring programmes

North Sea

• JOMOPANS project 

funded by EU INTERREG

• Started Jan 2018

• Field measurements and 

noise maps for 2019, plus 

management tools

Atlantic Area

• JONAS EU INTERREG 

project

• Large scale, open ocean 

habitat

• Started May 2019

Arctic

• No current project proposals 

• OSPAR Secretariat in joint initiative with Canada 

under Arctic Council to address ocean noise



Summary

Impulsive noise

• Pressure from impulsive noise sources monitored 

since 2015 under OSPAR Common Indicator

• Impact indicator assessment expected April 2020

Continuous noise

• Currently an OSPAR Candidate Indicator

• Full Common Indicator expected 2020

• Joint monitoring is ongoing in the North Sea 

under EU INTERREG project JOMOPANS


