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13:05-13:20 Opening statements

'8 13:20—-13:50 Presentation of EMB Future
Science Brief No. 11 ‘Marine

habitat mapping’
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Future Science Brief No. 11
Overview of current state of the art, and future research and policy needs:

* Chapter 1: Introduction
- What is marine habitat mapping, why is it important, key challenges

e Chapter 2: Collecting data for marine habitat mapping
- Current methods and future trends in collecting remotely sensed and in situ data; artificial intelligence

* Chapter 3: Combining data to produce habitat maps
- Physical habitat maps; biological habitat maps; distribution models; marine habitat classification schemes;
assessing and communicating accuracy and confidence

* Chapter 4: What and where to map
- What has been mapped; gaps in terms of sea basins and habitat types; who uses marine habitat maps and for what
purpose; bespoke marine habitat maps

* Chapter 5: Communication and dissemination
- Data dissemination and increasing the value of each map; getting maps into EMODnet; industry data; using marine
habitat maps to improve the public understanding of the Ocean.

* Chapter 6: Overarching recommendations to advance marine habitat mapping

@EMarineBoard



Chapter 1: What is marine habitat European
mapping (MHM)? MARINE BOARD

Geomorphology

GL2, GL3, GL4

I continentalisland shelf
I Reiief, Seciment volcano,
[ canyon, Canyon flank,

What is a habitat? - A recognizable space which can
be distinguished by its abiotic (i.e. physical)
characteristics and associated biological
assemblages, assessed at particular spatial and
temporal scales

E
|

Canyon, Canyon flank, Linear incision
I canyon, Canyon ficor,

I canyon, Canyon head,

annel. Levee,

ntinentalisland slope

annel, Thatweg,

55 transport complex, Deposit,
10 Mass transport complex, Deposil, Block

B Basin floor

MHM aims to gain a holistic representation of the
distribution of marine habitats in space and time

Substrate
SL1,SL2,SL3

[0 Hard, Rocky, Bedrock
Hard, Rocky, Block

30°530N 350N
L 1 1

Hard, Rocky, Lithified sediment
I Mixed, Rocky, Lithified sediment

Characteristics to be mapped depend on the aims,
research/management needs, scale and context of :
MHM initiatives.

Mainly refers to activities to produce maps that
completely cover a specified geographical area using
a combination of remotely-sensed techniques, direct
in situ observations (also referred to as ground Z :
truthing) and/or modelled data.

Credit: Mariacristina Prampolini (CNR-ISMAR)

@EMarineBoard

Biology

BL1, BL2, BL3
[ Sessile epibenthos, Cnidarian assemblages,
Mixed aggregation of stony corals and sponges

oN 300N
L f




Chapter 1: Why is MHM important?

Accurate and extensive marine habitat
mapss are fundamental to:

« Enable the spatial management of
human activities in the marine
environment, including Blue Economy
sectors

* Provide insight into changes in
vulnerability and potential impact of
human activities

« Plan and prioritise new areas for
protection and restoration

* Achieve the objectives of EU
Directives (e.g. MSFD, Habitats and
Birds Directives, Biodiversity Strategy,
MSP, CFP, Sustainable Blue Economy
Strategy, proposed Nature Restoration
Law)

® Researchers and academics
® Private sector
» Government/public administratio

® Qther

European

Data from EMODnet
Seabed Habitats

Non-government organisations

® Academic investigations
* Implementation of the MSFD
o Marine spatial planning
Studies for marine biodiversity conservation
@ Research related to MPAs

® Environmental impact assessments
e Blue Economy private sectors

® Marine Ecosystem service assessments

@EMarineBoard
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Chapter 2: Collecting data for MHM

Only a very small fraction of the seabed has been mapped at comparable

resolution to that on land. New technologies that increase the spatial

coverage of high-resolution direct observations are emerging, and show

promise for improving the quality and resolution of MHMs

Recommendations:

* Implement cost-effective mapping
* Further integrate artificial intelligence
* Further integrate biological data

*  Further integrate water column data (currently habitat mapping is
benthic)

* Support temporal/repeat surveys to capture changes over

time/seasonality, particularly ecologically significant spatial units, i.e.

hot spots of ecosystem functioning where high rates of change are
expected

* Develop stronger national and regional coordination for shared
resources and facilities.

* Support public-private research collaboration for the development of

next-generation mapping tools

1000 — 4

2000 —

3000 —

4000 —
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Credit: G. Castellan (CNR-ISMAR)
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Chapter 2: MHM costs
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Platform Data type EUNIS level | Fit-for purpose uses Potential | Resolution
achievable (see Extent [m]
section 3.3) [km?]

Satellite Gravity data | Up to 4 Large-scale/low-resolution 10 ftrillion 1000

to measure inferences on physical/biological
bathymetry/ habitats, predictive modelling
Images

Ship MBES/SSS Upto3 Large-scale/low-resolution 1000 100

>1000m inferences on physical habitats,

water depth predictive modelling

AUV MBES/SSS Upto3 Small-scale/high-resolution 10 1

and images inferences on physical habitats,
predictive modelling, ground
truthing

UAV/drone | Images Upto6 Mapping of biological habitats, | 0.1 1

<10 m water predictive modelling, ground

depth truthing

ROV Images Upto 6 Mapping of biological habitats 0.1 <0.01

Small boat | Images from | Upto 6 Mapping of biological habitats, | 1 10

<20 m water | drop predictive modelling

depth cameras

SCUBA Images and | Upto 6 Mapping of biological habitats, direct | 1 10

diving in situ mapping of features

observations
(e.q. species
lists)

Sampling Sediment Upto 6 Mapping of biological habitats, | 0.1 1

(grabs, and faunal predictive modelling

dredges sample

cores, etc.

using

small/big

vessels

Credit: Searover
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Chapter 3: Combining data to European
produce marine habitat maps  MARINEBOARD

Advancing Seas & Ocean Science

Remotely-sensed data and habitat distribution models
are often used to extrapolate ground truthing
observations across a mapped area.

!

Remote sensing e.g. acoustic
(MBES) survey of the physical

. i da

Recommendation to advance habitat distribution W oo erecnmentl vl suhi gume
i as those derived from the remotely 3 &
H . . y sensed data (e.g. backscatter, terrain) & 4 ‘\
models include: @ i FEEREEL e
Ny v/ f
. « . . ﬁ:“’ééﬁf;‘, Ground truthing (in situ, direct
* Improve datasets (i.e. training data of species §oe” _ ovsevatons) .. camera

% observations of biology and substrate ’~ Rl

ko3

assemblages, finer-scale environmental data) < .

Geo-statistical model |.e. ground-
truthing data ‘trains’ a model to predict
species/ habitats across the

environmental variables

* Standardise the production and validation of \_
. Final marine habitat map
Spatlal mOdEIS with uncertainty estimate

* Better assess, communicate and standardise map
accuracy and confidence.

@EMarineBoard



Chapter 3: Habitat Classification Schemes (HCSs)
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HCSs are sets of instructions that identify, delimit and describe habitats of distinct species and
communities by categorising them into “classes”. They are important tools to
compare/combine maps and translate into other HCSs to allow their use for different

purposes.

Recommendations for the improvement of HCSs:

* Develop quantitative definitions of classes
within and between habitat classification
schemes for consistent classification and
representation of habitats, and in the use of
maps to monitor change over time

* Improve process of revision and future
development of habitat classification
schemes.

* Include additional attributes: sensitivity,
conservation value, habitat condition,
ecosystem service provision.

EUNIS Habitats in The Wash Estuary, East Anglia

.

EUNIS habitats (v2022)

7] MB221: Worm reefs in the Atlantic infralittoral zone
| MB22: Atlantic infralittoral biogenic habitat

71 MB32: Atla
1 MB42: Atla
1 MB52: Atla
1 MB62: Atla

rse sediment

oral mixed sediment

a] on stable Atlantic circalittoral mixed sediment
antic circalittoral zone
7] MC22: Atlantic circalittoral biogenic habitat
T MC32: Atla
[ Mc42: Atla
1 MC52: Atla
I MC62: Atla
[ VID12: Atlantic
| MD22: Atlantic
& I MD32: Atlantic
I MD42: Atlantic
JRaceb [ MD52: Atlantic
a B MD62: Atlantic

offsho
offshol ora

offshol calittoral coarse sedimen
offshol
offshol
offshore circalittoral mu

Credit: EMODnet Seabed Habitats
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Chapter 4: What has been mapped? MARINE BOARD
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* EMODnet Seabed Habitats collate and publish MHM of
European waters. Since 2009, almost 1,000 MHMs have
been made publicly available

* Norway, Republic of Ireland have ongoing national
programmes seeking to map their entire seabed, leading
to the OSPAR area having the highest percentage map
coverage in Europe

* The North-East Atlantic, Mediterranean and North Sea
are the best mapped regional seas in terms of numbers
of available maps

Published Map Types

* Biological habitat maps generally cover small areas,
mostly confined to coastal regions

Data from EMODnet Seabed Habitats
Recommendations

* Increase the spatial extent and resolution of biological information in marine habitat maps

* Develop specifications for specific types of MHMs, including required spatial resolution and scale, habitat types,
resolution of biological information, accuracy and reporting format

* Strengthen national, regional, European and international strategic coordination mechanisms for interdisciplinary
mapping efforts - enhanced cooperation on standards, the submission of data into national and European data

centres and services, the prioritisation of mapping efforts to fill gaps . :
N @EMarineBoard



MHM and the MSFD

MHMs are required to facilitate the reporting of
GES status assessments across the 22 Benthic
Broad Habitat Types (BBHT) via the indicators
that are used to evaluate the spatial coverage or
extent of features or habitats.

The development of reliable biological habitat
maps covering large spatial scales is a
prerequisite for reliable MSFD assessments.

The challenge for the 2022 version of the EUNIS
HCS (and associated BBHT), which uses common
terms at level 2 in an endeavour for consistency
for all regions, is to strike a balance between
consistent definitions and biologically-relevant
definitions across regions.

European

MARINE BOARD

Advancing Seas & Ocean Science

EUSeaMap 2023

EMODnet
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BespOke MHMs European

: MARINE BOARD
MHM accuracy and confidence &

Member States often have their own local expert
knowledge of habitats and additional available
data to build maps at the scale, extent and level
of confidence that they require for different
purposes (e.g. for MSFD reporting).

Recommendation:

« EMODnet Seabed Habitats to work towards
producing and promoting best practice
guidelines and tools to support Member States
in producing bespoke maps using MHM s that
better answer stakeholders’ needs.

* Consistently and accurately assess and
communicate the accuracy of MHMs so they

reator (Auxiliary Sphere) g\;roe fEsri, Maxar, Earth rGeographlcs ﬁ

can be used effectively by end-users who =g *W%

Hg 38 The ﬁdenc map ld\mthEUS M p( 2023)gvmg n idicatiol f(n e quality of the data and methods used to

should be able to understand their limitations. e e . e oo = o nd gt~ confres o .. 203
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The Habitats and Birds Directives

MHMs needed for representative and
sufficient implementation of the Natura
2000 network of protected areas and for
assessment of favourable conservation
status to account for changes in areal
extent and condition of habitats and
species

EUNIS is used to facilitate Article 17
reporting of the Habitats Directive, which
includes reporting the extent of Annex |
habitats that Member States must
designate, protect and manage

The Habitats Directive Annex | habitat
types include very broad and not very
detailed typologies and more effort is
needed to align these with HCSs.

European
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Advancing Seas & Ocean Science

Credit: George Stoyle © NatureScot
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What are the gaps?

Habitat gaps, including the deep sea

* Geographical gaps: the Mediterranean Sea (e.g. large areas off North
Africa) and Black Sea maps have very low biological coverage.

* Gaps in collation of already existing information: the consistency and
resolution of coverage for both common habitats and those of
conservation importance

* Habitat condition and degradation to guide restoration efforts and policies

* In MPAs knowledge about biodiversity distribution and status is often
incomplete, also in Natura 2000 sites

Recommendations:

* Increase and improve map coverage across habitat types (including the
water column and processes) and spatial extent through national mapping
programmes

* Capture habitat condition (health) in MHMs

* Additional attributes: human pressures and ecosystem services

European

MARINE BOARD
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Legend

——— MPA baundary

Torre Guaceto
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Credit: Mariacristina Prampolini &
Simonetta Fraschetti
(AMare project)
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Human pressures and ecosystem services MARINEBOARD

Combined effects index |
Value .

5 <4
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=
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&

Combined effects of anthropogenic pressures in

Europe’s seas (Korpinen et al., 2021)

Advancing Seas & Ocean Science

Maps of ecosystem services: (A)
provisioning services; (B) regulating
services; (C) cultural services; and
(D) total ecosystem services
(Galparsoro et al., 2014)

@EMarineBoard



Where to map first? The need for spatial S

prioritisation MARINE BOARD

Advancing Seas & Ocean Science

* Use of decision-support tools based on scientific
knowledge and considering socio-economic
constraints. Currently being used in marine spatial
planning and systematic conservation planning

* Spatial prioritisation to guide the selection of
priority areas for MHM. This is currently done on a
use-case specific basis

* Hot spots of ecosystem functioning, to support the
implementation of ecologically relevant, coherent
networks of MPAs

* Mapping areas known to be affected most by
human impacts (e.g. bottom trawling)

* Sites for the installation of Blue Economy activities.

Recommendations:

* Develop guidelines for the prioritisation of MHM

Credit: Plan Blue

activities at an international level. :
@EMarineBoard



The Nature Restoration Law

High-quality data (i.e. products with a high level
of spatial resolution and classification accuracy)
on the distribution of habitats that need to be
restored and the distribution of human
pressures are important to demonstrate the
feasibility of restoration actions, to inform
prioritisation and to guide the allocation of the
restoration targets

An assessment is needed of how to close the gap
between efforts to describe habitats for GES
assessment for the MSFD; the Habitats and Birds
Directives; the 30x30 target under the EU
Biodiversity Strategy 2030; and prioritisation
under the proposed EU Nature Restoration Law.

European
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Credit: Alberto Colletti
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Chapter 5: Communication
: .. MARINE BOARD
and dissemination b i s e

Recommendations:

* Facilitate and incentivise map
producers to publish their maps
according to the FAIR principles and
submit data to EMODnet

* Develop partnerships with wider
stakeholders on open data - to
incorporate industry and citizen
science data it needs to adhere to
the same standards as data acquired
for environmental assessments and
research purposes

* Develop accessible mapping
products for Ocean literacy and
support citizen science initiatives.

Credit: NOAA Ocean Exploration

@EMarineBoard
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= Post in the Q&A and the online facilitator will ask your question to the panel.
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& Panellsts

*:3 In-person

p » Simonetta Fraschetti, University of Naples Federico Il & Stazione Zoologica Anton
- Dohrn (SZN), Italy

= * James Strong, National Oceanography Centre (NOC), UK
.+ Eimear O’Keeffe, Marine Institute (Ml), Ireland

# Online
* Federica Foglini, Institute of Marine Science (CNR-ISMAR), Italy
* José Manuel Gonzalez-lrusta, Spanish Institute of Oceanography (IEQ), Spain

* Jorge Manuel Dos Santos Gongalves, Centre of Marine Sciences of the Algarve
(CCMAR), Portugal

¢+ Mats Lindegarth, University of Gothenburg, Sweden
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