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CEMP Guidelines:

Common Indicator Extent of Physical Disturbance to Benthic
Habitats (BH3)

1. Introduction

This document provides a documentation of the methodology of the indicator ‘Extent of Physical
Disturbance to Benthic Habitats (BH3). The document is an OSPAR Guideline for the Coordinated
Environmental Monitoring and Assessment Programme (CEMP). The CEMP guideline is published as OSPAR
Agreement 2017-09, which was updated in 2022-2023.

1.1. General introduction to the indicator

The aim of this indicator is to evaluate to what extent the sea floor and its associated ecology, species and
habitats are being disturbed by human activities. The indicator is designed to assess all subtidal habitat types
at a sub-regional level i.e. predominant habitats and MSFD special habitats, including OSPAR Threatened
and/or Declining habitats (OSPAR Agreement 2008-6). It uses a combination of spatial analyses to extrapolate
data and knowledge from local studies to larger areas, and therefore it is regarded as particularly useful for
assessing large sea areas where currently only limited data are available.

Physical disturbance of the seabed by human activities such as fishing, sand extraction or offshore
construction especially endangers habitats with larger and fragile species and species attached to the sea
floor. In many regions of the OSPAR marine area, a shift in community composition has been reported where
large and long-lived species have been replaced by small and fast-growing opportunistic species and
scavengers that profit from disturbance and the availability of dead organisms (OSPAR, 2010; EEA, 2015). The
impact of bottom trawling on the seafloor is considered to be the most widespread, as other activities are
equally or more intense but spatially more limited.

The indicator will build upon two types of underlying information, i) the distribution and sensitivity of species
and habitats (resilience and resistance), and ii) the distribution and intensity of human activities and
pressures that cause physical disturbance, such as mobile bottom gear fisheries, sediment extraction and
offshore construction. Data sources are analysed to calculate the potential disturbance to a given seafloor
habitat, and the trends across assessment periods: decadal assessments for OSPAR Quality Status Report, 6-
year for MSFD Article 8 reporting.

The indicator analysis is undertaken for all habitat types within each of the agreed assessments units per
OSPAR region. To summarise the results per habitat type with each assessment, three habitats’ classifications
have been used: the Broadscale Habitat Types (BHT) under the EU Marine Strategy Framework Directive
(MSFD) , habitats listed under the OSPAR threatening and declining list, and the EUNIS (European nature
Information System)? classification. Biogeography has been taken into account for the development of this
indicator to assess variations of sensitivity when information was available.

2 Eunis classification: http://eunis.eea.europa.eu/habitats-code-browser.jsp
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The methodology used have been thoroughly tested and reviewed by the OSPAR Benthic habitats expert
Group, national experts and through focus workshops; it represents a realistic approach to assess the
distribution of impacts across the regions based on current knowledge and using all evidence available.
However, it is important to note that the strength of any assessment is dependent on the quality of the data,
and this will in turn dictate the power and utility of the resultant information

The indicator method is under an ongoing programme of updates to incorporate latest improvement of
evidence and scientific development, alongside additional data from other human activities and pressures
not yet included under the current method. Therefore the following limitations should be noted:

e Distribution and proportionality of partial indicator pressure data used at this stage. Using data from
>12m vessels, limits the dataset to large vessels and therefore will underestimate impact on those
geographical areas where inshore fleets are based.

e At present pressure types are limited to seabed abrasion from fishing and commercial aggregate
extraction, and does not include the other pressures which result in physical damage impacts from
small vessels, or secondary impacts from dredging (e.g., smothering).

e Other activities causing physical disturbance, such as those associated with offshore structures, will
be added in the next phase.

e Parts of the indicator calculations are still based on a classification of disturbance. Development of a
guantitative approach to calibrate sensitivity values, using biological traits analysis and improvement
of disturbance curves using data from other OSPAR indicators will be added in the next phase of
indicator development.

e The indicator is not able to assess historical damage, which had caused the deterioration and
modification of habitats in the past.

e At present a method to calculate the combined disturbance values from all activities occurring within
a marine assessment unit has not been agreed. The approach will be developed in the next phase of
indicator development, once additional disturbance data layers form other activities have been
produced.

1.2. Components

Biodiversity component: Benthic habitats

MSFD criterion & indicators (COM Dec 2017):
D6C2 — Primary: Spatial extent and distribution of physical disturbance pressures on the seabed

D6C3 — Primary: Spatial extent of each habitat type which is adversely affected, through change in its
biotic and abiotic structure and its functions (e.g. through changes in species composition and their relative
abundance, absence of particularly sensitive or fragile species or species providing a key function, size
structure of species), by physical disturbance.

D6C5 — Primary: The extent of adverse effects from anthropogenic pressures on the condition of the
habitat type, including alteration to its biotic and abiotic structure and its functions (e.g. its typical species
composition and their relative abundance, absence of particularly sensitive or fragile species or species
providing a key function, size structure of species), does not exceed a specified proportion of the natural
extent of the habitat type in the assessment area.
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OSPAR List of Threatened and/or Declining Species and Habitats:

Table 1: Habitats from the OSPAR List of Threatened and/or Declining Species and Habitats (OSPAR
Agreement 2008-06) which could be assessed using this indicator

HABITATS

Carbonate mounds

Coral Gardens

Deep-sea sponge aggregations

Intertidal mudflats

Intertidal Mytilus edulis beds on mixed and sandy
sediments

Littoral chalk communities

Lophelia pertusa reefs
Maerl beds

Modiolus modiolus beds

Ostrea edulis beds

Sabellaria spinulosa reefs

Seamounts

Sea-pen and burrowing megafauna communities

Zostera beds

2. Monitoring

There are no specific monitoring requirements associated with this indicator, although the results on levels
of disturbance and associated confidence can be used to target monitoring programmes or one-off surveys.
It is expected that data from monitoring programmes, in particular those associated with other national and
OSPAR indicators such as BH1 —Condition of Typical Species, and BH2b — Condition of Benthic habitat
communities will be used to improve the evidence base and algorithms underpinning the metrics and
concepts, and to calibrate and ground-truth the results.

3. Data specifications

3.1. Data acquisition and preparation
Data are used from pre-existing sources (outlined below).
3.2. List of data sources
Fishing pressure data: Aggregated gridded VMS data for surface abrasion and subsurface abrasion:

Fishing Data based on data from request to ICES 2021:

https://ices-
library.figshare.com/articles/report/OSPAR_request_on_the_production_of_spatial_data_|
ayers_of_fishing_intensity pressure/18639182
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https://ices-library.figshare.com/articles/report/OSPAR_request_on_the_production_of_spatial_data_layers_of_fishing_intensity_pressure/18639182
https://ices-library.figshare.com/articles/report/OSPAR_request_on_the_production_of_spatial_data_layers_of_fishing_intensity_pressure/18639182
https://ices-library.figshare.com/articles/report/OSPAR_request_on_the_production_of_spatial_data_layers_of_fishing_intensity_pressure/18639182

Commercial aggregate extraction pressure data:
Data sourced from OSPAR data call, 2021 with:

e Aggregated gridded AIS and EMS data — commercially sensitive, not publicly available in raw
format.

e Polygons of areas licensed for extraction:
https://rconnect.cefas.co.uk/connect/#/apps/26/access
https://miljoegis.mim.dk/cbkort?profile=miljoegis-raastofferhavet

Habitat data — EUNIS 2007 Levels 2 — 6:
Combined map, derived from in-situ survey data and offshore EMODnet outputs:

EMODnet Seafloor Habitats interactive map: https://www.emodnet-
seabedhabitats.eu/about/euseamap-broad-scale-maps/

Benthic Species Data:

Marine Recorder public snapshot v52, published 05/08/2022; available from: https://jncc.gov.uk/our-
work/marine-recorder/ and http://jncc.defra.gov.uk/page-1599)

Benthic species records sourced from OSPAR BH1/BH2b data call, 2021.

Benthic data sourced from OneBenthic database for aggregate extraction assessment to obtain industry
data in areas licensed for extraction activity.

3.3. Data reporting, handling and management

Pressure data and Habitat data have undergone QA/QC as part of the processing undertaken in their creation
but are also subject to QA checks throughout the data processing steps of the indicator. Metadata is also
completed throughout the process to document steps accurately. To align biological records with the QSR
assessment period, benthic species sample data were only included from 2009 onwards.

4, Assessment method
4.1. Parameters and metrics
The final parameter/metric of this indicator is the extent and distribution of physical disturbance caused by

anthropogenic pressures for each habitat type per assessment unit. Overall of the concept can be found in
Figure 1.
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https://www.emodnet-seabedhabitats.eu/about/euseamap-broad-scale-maps/
https://www.emodnet-seabedhabitats.eu/about/euseamap-broad-scale-maps/
http://jncc.defra.gov.uk/page-1599

The components of the analysis are:

e A composite habitat map showing the extent and distribution of habitats (based on observational
and modelled data), including the mapped extent of any relevant features (e.g. records and
distribution of particular species and biotopes like EUNIS Level 5 habitats or other biological
characteristics). For the purpose of this assessment a biotope is defined as ‘the combination of an
abiotic habitat and its associated community of species (Connor et al. 2004). All habitat data were
assessed at the greatest resolution possible, where habitat and sensitivity information were jointly
available (range from EUNIS level 2 to Level 6)3;

e Tables relating benthic habitat types to habitat sensitivity scores based on their resistance and
resilience (recoverability) (Tillin et al. 2010; BioConsult, 2013; Tillin & Tyler-Walters 2014a & 2014b;
Maher and Alexander, 2016; Tyler-Walters et al., 2018). The sensitivity is assessed at species, biotope
resolutions (EUNIS Levels 2-4). In the absence of direct sensitivity assessments (e.g., Broadscale
habitats) sensitivity values are aggregated following a precautionary principle to assign the most
sensitive child biotope value to parent biotopes.

e Species sensitivity values are only assigned to the proportion of habitat polygons in which they occur,
within a given c-square when the species sensitivity is higher than the sensitivity of the underlying
habitat.

e Distribution and intensity of pressures causing physical damage. This analysis focussed on surface

and sub-surface abrasion caused by bottom trawling (for fishing from vessels greater than 12m only)
within 0.05° grid cells (c-squares) (JNCC, 2011; ICES, 2015; Church et al, 2016); and the physical
disturbance of the seabed caused by marine aggregates extraction within 50 m x 50 m grid cells.

e Distribution of levels of disturbance per habitat type per year: Calculation of disturbance based on
the intensity and duration of pressures and habitat sensitivity per pressure type.

e Please note that the pressures of abrasion (non-fisheries & non-extraction) and siltation are not
currently included in the assessment, but will be incorporated in future developments of the
indicator.

Data generated by the above elements are analysed using a step-wise approach to calculate the total area of
different levels of disturbance, per habitat type for each assessment unit. The results are also used to
calculate the levels of variability of fishing and extraction intensity, and trends in disturbance per year and
across assessment periods (e.g., decadal QSR intervals and/or, 6-year MSFD cycles).

4.2, Assessment criteria
e Assessment unit/scale (Temporal and spatial)

The spatial assessment of this indicator is aggregated at EUNIS Levels 2-6, and has been prepared by analysing
the sensitivity and pressure data from habitats, biotopes, and species within habitat polygons, at the greatest
resolution of available habitat and sensitivity data. For this assessment the OSPAR regions (ll, lll and 1V) have
been subdivided following marine assessment units where the indicator is common: RIl Artic Waters (RIAW).
Southern North Sea (SNS), Central North Sea (CNS), Norwegian Trench (NT), Kattegat (Ka) Southern Celtic Sea
(SCS), Northern Celtic Sea (NCS), English Channel (CH), Gulf of Biscay (GoB), North-Iberian Atlantic (NIA),
South-Iberian Atlantic (SIA), and Gulf of Cadiz (GoC). It should be noted that some of the marine assessment
units (NCS, SCS) are also including seafloor areas where the indicator is still considered candidate (Regions |
and V). Additionally, the indicator has also been applied to an assessment unit wholly within Region V, the
Atlantic projection (AP).

3 Eunis classification is currently being revised, but it has not been singed off. For the purposes of this assessment we have used the
EUNIS classification version 2007-11
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Three temporal scales are used:

1. Annually to calculate the distribution of disturbance within a year and,

2. Within a QSR assessment cycle (10 years) to calculate the total aggregated values for a whole cycle.
3. Within an MSFD cycle (6 years) to calculate the total aggregated values for a whole cycle.

The temporal assessment across a cycle of 10 and 6 years is calculated using the aggregation of pressure
values to calculate disturbance. The method used to assess habitat and sensitivity data does not have a
temporal scale associated with the spatial layers, although within the sensitivity results the resilience values

are based mainly of the longevity of habitats and species as it is one of the key elements to assess their
recoverability.

Baseline/ reference level (To be developed and discussed)

Environmental thresholds (To be developed and discussed)

4.3. Spatial Analysis and trend analysis

The indicator method is based on a series of analytical steps to combine the distribution and intensity of
physical damage pressures with the distribution and range of habitats and their sensitivities. The indicator
will use an additive approach for future inclusion of multiple other pressures.

Input Data Interim Outputs Final Output » Reporting Output

Species Point Data

Summary tables by habitat
G and sub-region

]
60
I 2 ==

El
&

ARREEEEEE

g
"

D14

a

D11
D12

Disturbance maps

. il
I

e

Spatial Outputs

L ;{ noi{
|

b

4 "
T
\ ,
v ; 4 f
{ /] v
fie . ! T
\ (S

Figure 1. Conceptual overview of the indicator showing the different components of the indicator.

An overview of the concept is showing in Figure 1, illustrating the main results produced under each of steps
of the analysis. A detailed description of each of the steps is described below:
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Step 1: Extent and distribution of habitats

An important component of this indicator is the production of a composite habitat map showing the extent
and distribution of habitat types and their associated sensitivities.

The OSPAR-scale habitat map integrated component habitat maps from both in-situ survey datasets and
modelled MSFD Benthic Broad Habitat Types or EUNIS habitat data (in the absence of direct sample data).
Habitats were mapped to the highest resolution of detail available, ranging from EUNIS Level 2 (physical
habitats) to Level 6 (biological communities) via the following data sources and processes:

1. EUNIS habitat maps derived from surveys within the OSPAR Maritime Area extracted from
EMODnet Seabed Habitats Data Portal.

2. Remaining gaps filled by EUSeaMap 2021 (Broad-scale predictive habitat maps) comprising:
e EUSeaMap 2021 (Vasquez et al., 2021) which covered all European sea basins where the
EMODnet Geology seabed substrate map is available.
e UKSeaMap 2018 (Manca & Lillis, 2020, in-prep.) a version of EUSeaMap that incorporated
greater spatial resolution data available in United Kingdom waters, as revised by the Joint
Nature Conservation Committee (JNCC). UKSeaMap 2018 was incorporated to ensure the
highest resolution of data was used where available.

Please note that due errors in translation tables (at the time of assessment) between EUNIS 2007 and later
versions (e.g., EUNIS 2019), newer versions of the EUNIS classification have not been used in this assessment
( see Annex 1). All data included have been quality checked using a five-stage stepwise method to resolve
GIS errors and overlapping habitat polygons to ensure that the most accurate polygon was represented in
final map outputs.

Pre-processing conditions and rules for the combining of data are outlined in Annex 1.

For the production of the MSFD Broadscale Habitat types (BHT) translation tables were used to intersect the
composite habitat map with EUSeaMap 2021 biological zone and substrate layers to facilitate translations
between EUNIS and MSFD habitat classifications (please see Annex | for overview of translation process and
supplementary data). As a final product for the presentation of the results a combined map with MSFD BHT
across all the assessment units is produced.

Step 2: Assessing Sensitivity

The QSR 2023 introduces method changes that increase accuracy when analysing sensitivity, facilitating
disturbance assessments at a biotope resolution (e.g., European Nature Information System (EUNIS) Level 6),
a key improvement from the IA 2017 assessment (Moss, 2008; OSPAR, 2017a). Improved sensitivity
assessments were achieved through the inclusion of MarESA sensitivity, a scientific approach to assessing
habitat sensitivity (including habitat characterising species) to a range of pressures, based on those defined
by the OSPAR Intercessional Correspondence Group on Cumulative Effects (ICG-C) (OSPAR, 2011 & 2014;
Tyler-Walters et al., 2018). In instances where MarESA sensitivity information was not available for species
and/or habitats, sensitivity was derived from the data used in the IA 2017, the Defra MB0102 Report No. 22,
Task 3: Development of a Sensitivity Matrix (pressures-MCZ / MPA features) (hereafter referred to as
MB0102) (Tillin et al., 2010; Tyler-Walters et al., 2018). When developing BH3 sensitivity layers, MarESA was
prioritised over MB0102 sensitivity due to improved data quality and accuracy.
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Due to the widespread nature of the BH3 assessment across the OSPAR Maritime Area, high-resolution EUNIS
habitat data were not always available for some habitats, particularly, when mapping at a broadscale-habitat
scale (e.g., EUNIS Levels 2 and 3). Therefore, automated methods based on the JNCC MarESA Aggregation
were developed in Python 3.6 (Python Software Foundation, 2020), to aggregate biotope-resolution
sensitivity data to all higher hierarchical tiers of the EUNIS classification (Last et al., 2020). Sensitivity
aggregations across tiers of the EUNIS hierarchy enabled child biotope sensitivity values to be assigned to
parent biotopes on a precautionary basis, returning the highest sensitivities to assessed pressures (please
see Python aggregation example in Annex 2). Wherever possible, biotope-scale assessments were used in
disturbance calculations where a one-to-one relationship was available in habitat and sensitivity information
(e.g., EUNIS Levels 4, 5 and 6) and aggregated scores used in the absence of direct assessments.

For full detail on the methods used for assigning sensitivity to habitats, please see Annex 2

Assigning sensitivity to species:

Species-specific resistance and resilience scores from MarESA and MB0102 were combined to maximise data
coverage, increasing the total number of species with associated sensitivity assessments previously available
in the I1A 2017. Species-specific resistance and resilience scores for the associated pressures were combined
into a single sensitivity score using the same process described for habitat sensitivity. In instances where
multiple sensitivity scores were available for the same species, scores with the highest confidence were
assigned, if confidence assessments were equal, then the most precautionary values were used.

Species and habitat sensitivity data were combined using gridded approaches to allocate species sensitivity
to the proportions of habitat polygons within the grid cell (resolution relevant to the assessed pressure),
when the underlying habitat was less sensitive. The introduction of the precautionary approach, which only
considers the highest sensitivity value (between species and habitats) built on work in the IA 2017 to ensure
that sensitivity from species was representative of the location the species was recorded. Expert review via
the OSPAR framework highlighted that less sensitive species, capable of withstanding pressure-causing
events were potentially misrepresenting the sensitivity of underlying habitat polygons and therefore,
impacted habitats; the QSR 2023 improves on this method through the aforementioned change in how
species records were treated in assessments.

For full detail on the methods used for assigning sensitivity to species, please see Annex 3.

Step 3.1: Pressure assessments: VMS / bottom-contact fishing

Step 3 of the QSR 2023 BH3 assessment involved creating a single layer that quantified annual and aggregated
surface and subsurface abrasion pressure for the two assessment periods (2009 to 2020 for QSR and 2016 to
2020 for MSFD). Fishing pressure data ranging from 2009 to 2020 (2020 being the newest data at the time of
this assessment) were obtained from ICES (OSPAR, 2021). Data were obtained from ICES via an OSPAR data
call, collating VMS and logbook data from ICES member countries to develop spatial data layers
representative of fishing intensity / pressure within the OSPAR Maritime Area (ICES, 2021). Between 2009
and December 31°, 2011, VMS data were only available for fishing vessels greater than 15 m in length;
following changes in the Common Fisheries Policy (EU Council Regulation No. 44 / 2012), from January 1,
2012, onward, datasets contained VMS from vessels over 12m in length.

The ICES data layers contained the total annual swept-area and swept-area ratio (SAR) values for both surface
(< 2 cm penetration depth of the gear components) and subsurface (> 2 cm penetration depth of the gear
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components) fishing pressure. Both swept area and SAR were calculated using standardised grids, known as
c-squares (0.05° x 0.05° grid cell), the spatial resolution adopted by ICES (Rees, 2003; ICES, 2021). Swept-area
is a multiplication of the width of the gear in contact with the seabed by the average vessel speed and the
time fished per unit area (c-square) per year. The SAR (representative of fishing intensity) is the swept-area
divided by the total surface area of the c-square.

To ensure that assessments were representative of the actual fishing gears in contact with the seafloor,
estimates of total annual surface and subsurface SAR values within each c-square were informed by
parameters (e.g., gear width) associated with relevant bottom-contacting métiers (Eigaard et al., 2015;
Church et al., 2016; ICES, 2021). A métier refers to a group of fishing operations targeting a specific
assemblage of species, using a specific gear, during a precise period of the year and / or within the specific
area (Deporte, et al., 2012). For further method details on the creation of the fishing pressure layers, refer
to ICES (2021).

When analysing the ICES VMS data available for the QSR 2023 assessment the following caveats should be
noted:

e The data assumed fishing intensity to be homogeneous over each c-square, which may have under /
overestimated activity, should fishing be constrained to discrete areas within the cell.

e VMS data for vessels less than 12 m in length were not available at the time of assessment. Therefore,
inshore areas, or those where vessels below 12 m in length may be poorly represented.

e VMS data from Portugal, Iceland and Norway were not included in assessments as the submitted
data did not pass ICES quality checks, therefore, some fleet activities may be absent and / or
underrepresented.

e Fishing pressure (SAR, swept-area ratio) depended on the spatial resolution of the fishing pressure
data (0.05° x 0.05° grid cells in this instance). It should be noted that due to the curvature of the
Earth not all c-squares have the same area in km2.

e VMS data supplied for the OSPAR Maritime Area did not include the entirety of the Kattegat
assessment unit (Ise Fjord, Roskilde Fjord and @resund strait areas).

Analysis of fishing pressure for individual years:

Surface and subsurface SAR values were categorised with an intensity scale ranging from ‘none’ to ‘very high’
(OSPAR, 2017b), where a cell has been swept more than 300% or three times per year. The intensity scale
was based on the results of Schroeder et al. (2008) indicating that a SAR of 1 was considered to have a high
impact on species abundance. SAR values between 0 and 1 were split into three categories based on the
results of calculations of van Loon (2015), supported by van Loon (2018), suggesting a significant biological
response between SAR values of 0.15 to 1. Annual assessments of pressure were conducted on categorised
SAR values, as informed by literature, and likely impacts on species abundance.

To assess fishing pressure over the QSR 2023 assessment period, aggregated pressure layers were created,
combining annual pressure layers into a single dataset for use in disturbance assessments. Aggregated
pressure data were cleaned prior to assessing disturbance, ensuring that c-squares without fishing activity
reported in the ICES data were not erroneously analysed as 0 pressure.

The method for assessing temporal fishing variability, as agreed by OSPAR in the IA 2017 was implemented
in the QSR 2023 (Annex 4). The range of SAR categories observed across the time series was calculated for
each c-square, indicating distinction between areas where fishing intensity was at ‘Consistent’ levels across
years, from those where fishing intensity levels fluctuated. C-squares were considered ‘Variable’ if a range of
three or more SAR categories was observed throughout the time series. The use of three or more SAR
categories to denote variance originated in the IA 2017 and was based on expert judgement. C-squares that
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had a variance range of three or more SAR categories were used to indicate areas of opportunistic fishing,
potentially new areas being explored for fishing or areas which were not used consistently.

To produce a layer showing the aggregated surface and subsurface pressures that accounted for variations
in fishing pressure across years, the following method was used:

e For cells with low variability (i.e., a range of less than three SAR categories), the mean of SAR values
across all years with available data was calculated (areas without SAR reported were not analysed
as 0 pressure).

e For cells with high variability (i.e., range of three or more SAR categories), the highest SAR value
across all years was selected following a precautionary approach to represent the most damaging
levels of fishing to benthic habitats (OSPAR, 2017).

Step 3.2: Pressure assessments: Commercial aggregate extraction

Following consultation between the OSPAR Environmental Impacts of Human Activities Committee (EIHA)
and Biodiversity Committee (BDC), an assessment of commercial aggregate extraction was selected as the
next activity to be analysed by BH3, following previous assessments of fisheries in the Intermediate
Assessment 2017. The QSR 2023 is the first assessment on the physical disturbance of benthic habitats and
seafloor integrity associated with commercial aggregate extraction via the BH3 indicator. Extraction data
analysed were collated via a joint EIHA and BDC data call, circulated in June 2021. The data call aimed to
facilitate standardised and regionally comparable assessments of physical disturbance associated with
aggregate extraction on benthic habitats, within the OSPAR Maritime Area. Data were requested from all
OSPAR Regions in the formats of:

1. Licensed extraction areas and.
2. Gridded extraction data, as either:
2a. total volume dredged, per licensed extraction area/per grid cell, and / or;

2b. extraction duration in units of time per grid cell as gridded spatial data, indicative of the activity
intensity, including both vessel Automatic Identification System (AIS) and Electronic Monitoring
System (EMS) data.

3. Confirmation of OSPAR Contracting Parties where aggregate extraction activity was known not to
occur.

To align with wider North-East Atlantic-scale assessments of aggregate extraction, such as those conducted
by the ICES Working Group on the Effects of Extraction of Marine Sediments on the Marine Ecosystem (ICES-
WGEXT), footprint data were analysed using a standardised 50 m x 50 m grid format. Grids of 50 m x 50 m
are beneficial for assessing aggregate extraction data as they equate to the frequency of vessel EMS / AIS
pings (typically every 20-30 seconds) (ICES,