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Acquisition, validation, quality control and access

to biodiversity data -
Training course for less experienced users of data products

The use of biodiversity data in national and European
directives / Marine protected areas and MSFD
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Matt Frost & Herman Hummel , Dan Lear

- Marine Biological Association, Plymouth, UK

;; cfslnstltute for Sea Research, Yerseke the Netherlands




| Talk structure
Y 1) Data to policy pathways

2) Marine protected areas
» QOverview
» Designation
» Management




1) Data to policy pathways
A

Potential users of
information

Scientistisesearchers]

Who sets the
information agenda

B

Who sets the information

Scientists/Researchers Potential users of
information agenda

C

Potential users of

Scientists/Researchers idermation

Who sets the
information agenda

www.mba.ac.uk s



1) Data to policy pathways

Knowledge

Information

Applied knowledge

(books/data systems/The Internet)

Organised
Information

(chapters/websites/theories/framework

)

Linked/interpreted
elements

(sentences/equations/questions)

Discrete elements

(words/numbers/code/tables)




INSPIRE

» EU INSPIRE Directive came into force 15t May 2007 with full
implementation by 2019

» aims to create a European Union (EU) spatial data infrastructure
» “..will assist in policy-making across boundaries”.
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NB: Focusing on MPAs and MSFD for examples as lots of
marine biodiversity legislation exists:

21 obligations (inc. conventions and legislation) relevant to UK marine
biodiversity, spanning nearly five decades (1966 - 2013).

International Convention for the Conservation of the
Atlantic Tuna (1966)

EC Habitats Directive (1992)

EC Common Fisheries Policy (1970, 1983, 1987, 2002, 2013)

Convention on Biological Diversity (CBD; 1992, 1993)

Ramsar Convention (1971)

EU Water Framework Directive (WFD) (2000)

CITES - Convention on International Trade in Endangered
Species of Wild Fauna and Flora (1973)

International Maritime Organisation - Ballast Water Convention
(2004)

Bern Convention (1979)

Marine Strategy Framework Directive (2008)

Bonn Convention (Conservation of Migratory Species)
(1979)

Climate Change Act (2008)

EU Wild Birds Directive (1979; 2009)

Climate Change (Scotland) Act 2009

UK Wildlife and Countryside Act (1981 and subsequent
amendments)

Marine & Coastal Access Act (2009); Marine Act (Northern
Ireland) 2013

Convention for the conservation of salmon in the North
Atlantic Ocean (1982)

Marine (Scotland) Act (2010)

Straddling Fish Stocks and Highly Migratory Fish Stocks
Agreement (1982)

Marine Act (Northern Ireland) 2013

OSPAR Convention- The Convention for the Protection of the
Marine Environment of the North-East Atlantic (1992)

< A DU U




2) Marine protected areas overview

0, at least 17 per cent of terrestrial and inland water areas and 10 per cent of
Ine areas, especially areas of particular importance for
ecosystem services, are conserved through effectively and equitably
managed, ecologically representative and well-connected systems of protected areas
and other effective area-based conservation measures, and integrated into the wider
landscape and seascape” (Aichi Biodiversity Target 11- https://www.cbd.int/sp/targets/).

18 17 per cent target for terrestrial protection

But mpa cover =
547 3.4% of total.
inclu-:lin; o watens Only 0.25% of
areas beyond
national
8.4% jurisdiction

10 per cent target for marine protection

Percentage protected

within national jurisdiction

I I I
1992 1904

Bignoli et al (2014). Protected Planet Report 2014. UNEP-WCMC: Cambridge, UK.

I I
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| Source Frost et al 2016. A review of climate 20
e Implementation of marine
jislation in the United Kingdom.
. Fresh. Eco. DOI:
10.1002/aqc.2628 B

‘9940 1950 1960 1970 1980 1990 2000 2010
Year

15

10

Million hectares

Figure |. Extent of UK nationally and internationally important
protected areas: on-land and at-sea, 1950 to 2014. This is reproduced

Figure 2.5
Percentage of

the marine areas o

within national
jurisdiction

(0-200 nautical
miles) covered by
protected areas for
each CBD region.
Source: Adapted
from Deguignet

et al. 2014

Percentage protected

Bignoli et al (2014). Protected Planet Report 2014. UNEP-WCMC: Cambridge, UK.



2) Marine protected areas overview

otected area networks result of multiple legislative drivers
\ Marine and Coastal Access Act 2009 &

Marine Act (Northern Ireland) 2013

Sites of
Special
Scientific
Interest




Proportion of the coastal
zone protected by
Natura 2000 sites per
NUTS3 region in the
EU-27

0-20 %

> 20-40 %
B > 40-60 %
Bl - 60-80%
I > 80-100 %

Azores Is.

Madeira Is.




2) Marine protected areas designation

- Proposed SAC: West Coast of Scotland, UK
- Propoée‘dm*s,andbanks and reefs
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8 February 2012 Last updated at 19:06

Conservation (SAC)

Barra fishermen march on Holyrood in

Barra Special Area of

conservation row

Islanders who claim new conservation
rules could put their economic future
under threat have held a protest at the
Scottish Parliament.

Residents on Barra, in the Western Isles, say
plans to designate some of their fishing
grounds special areas of conservation will hit
the industry.

Conservation agency Scottish Natural
Heritage says sandbanks, reef and seal
habitats need special protection.

on the new conservation rules

Tory MSP Jamie McGrigor led a backbench debate on the issue at

Related Stories
Holvrood.
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Home World UK England N.lreland B=aiERGN Wales Business Politics Health Education SciEn

Scotland Politics Scotland Business Edinburgh, Fife & East Glasgow & West Highlands & Islands NE

J nsu Itatl O n O n 20 November 2012 Last updated at 11:55

de5|gnat|on. Scientific review of Sound of Barra
conservation plan

« Responses included negative
esponses where the scientific

— . W

~ case for designation was not

2% fa¥a
“LJlLcuJ

R, =
BARBARA'CARR/ GEOGRAPH

Fishermen and conservationists have clashed over the planned designation for
the Sound of Barra

An independent review will examine the scientific case for a
proposed special area of conservation (SAC) in the Sound of
Barra in the Western Isles.

Related Stories

Sound of Barra virtual
Scottish Natural Heritage (SNH) said the designation was needed to tour bid
protect rare and fragile marine life, a move supported by Bafra conservation
Conservationists. plan prepared

Barra fishermen

But fishermen and Rory MacNeil, chief of Clan MacNeil of Barra, fear SAC
march on Holyrood

status will restrict fishing.

The Scottish government said the review would guide its decision on the
plan

www.mba.ac.uk T



Independent expert review of the scientific case for the proposal to

~ designate the Sound of Barra as a Special Area of Conservation
| (SAC) (Frost & Widdicombe, 2013).

« Main aim of peer review to: “consider whether the scientific evidence supporting
the proposal has been used appropriately and that the assessment correctly
reflects the requirements of the EU Habitats Directive”.

o Are the quality, quantity and analysis of biological and geomorphological

data used to support the site recommendation scientifically robust?

-
i =

f inte retatlon of resulting biological and geomorphological
Il ent of Annex | and Annex |1 features proposed?
" le g ven available evidence and |
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- Example findings from Frost & Widdicombe (2013)

7 supported by a wide range of evidence including multi-
beam , satellite data, video tows, diver video and grab
samples”.

 “data gathered by SNH provided a comprehensive spatial coverage
~across the entire area of interest.”

—

i

wers were Sqt;sf ed that there were sufficient
V tC ide SC|ent|f|caIIy robust support
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You are here: | Publications | 2013 | August | Review: Sound of Barra pSAC Scientific Case |

Independent Expert Review of the Scientific Case for the Proposal to Designate the Sound of
Barra as a Special Area of Conservation (SAC)

Independent Expert Review of the Scientific Case for the Proposal to
Designate the Sound of Barra as a Special Area of Conservation (SAC)

Monday, August 5, 2013
ISBN: 9781782567851

Scottish Ministers approved the scientific case for a public consultation in August 2011, Following receipt of the
consultation report and final advice from Scottish Natural Heritage (SNH) in October 2012 this report was
commissicned. The aim was to provide Scottish Ministers with an independent review of the scientific evidence
base to ensure that it was robust, had been used appropriately, and that the assessment correctly reflected
the requirements of the EU Habitats Directive.

Executive Summary =

Reviewers, Dr Matthew Frost and Dr Stephen Widdicombe were satisfied that there were sufficient data of
appropriate quality to provide scientifically robust support for the SNH recommendation to designate Sound of
Barra as a Special Area of Conservation under the EU Habitats Directive.

www.mba.ac.uk v
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mmuo=s * VVWe were asked to carry out

Sound of Barra to be given protected R OUS other _
siatus independent reviews for

other government agencies

Shows importance of data
and how It Is used

The Sound of Barra has been described as one of "Scetland’s wildiife jewels"

The Sound of Barra in the Western Isles is be designated a site of i
Special Area of Conservation (SAC). Related Stories

The Scottish government said the move would protect a pristine marine Review of troubled
environment and give its wildlife and habitats intemational recognition. marine plan

www.mba.ac.uk
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Not all areas have as much data available

Gulf of the _
Farallones

1 h. ) Monterey Bay
Channel Islands

Flower
Hawallan Islands Garden Banks
Humpback Whale

f ANCTUARIES

* Papahanaumokuakea Marine National
Monument (PMNM), Northwestern Hawaiian
IS I ands. Marine habit ping in support of Marine Protected

Area management in a subarctic flord: Gilbert Bay,
Labrador, Canada

Recognised for cultural and natural value S

— ' . i el
ed 2006 by George Bush

area in the US

1 mapped in detail

i

b
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2) Marine protected areas management

MCCIP Special Topic Report Card 2015

B Spscia Arsas of Conservation with maring componenis
B Sp=cial Profection Areas with marine components

M Maomne Consarvation Zones

B Nature Corservahon Marine Protected Areas

UK continental shelf imit

www.mba.ac.uk

16% of UK waters are
within marine protected
areas including:
-~ R 4 * 108 Special Areas of
‘.‘f . Conservation
Yol B 110 Special Protection
qm-., .
N A Areas
& NI _
4 ' * 29 Marine
: 4‘ -8 Conservation Zones
4 # g
-
T e * 30 Nature- |
" e Conservation Marine
. Protected Areas B,
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MCCIP Special Topic Report Card 2015

UK marine protected areas are:

 Within networks

Individual marine protected areas contribute to broader
networks (e.g. Natura 2000, OSPAR).

e  Multiuse

Marine protected areas are multiuse, rather than closed
areas.

e Feature led

Across the marine protected area network there are
1,253 designated features, comprising 105 different
species and 74 different habitats.
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MCCIP Special Topic Report Card 2015

What could happen to the features?

* A feature is lost from, or expands within, the UK marine
protected area network

e.g. horse mussel beds (Modiolus modiolus)

Little egret Egrefia gorzefia @ John Pinnegar.
Crown Copyiight sOCI INY
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(b) 2050
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(d) 2100
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MCCIP Special Topic Report Card 2015

Example: Horse mussel
beds

 Horse mussel beds designated in 10
marine protected areas.

e Distribution expected to change in
response to rising sea temperatures.

 Based on projections, there is a risk
that this feature will no longer be
represented in the UK marine
protected area network by 2100.

b -

Gormley et al (2013). Predictive Habitat Modelling as a Tool to Q%SE%
the Change in Distribution and Extent of an OSPAR Priority Hau;tha og
PlosONE. 8 (7) T X
>
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Impacts on implementation of marine protected area legislation

(examples)

* Features designated for protection could expand into other areas

1000

200

0

6 %8 00 m o4 0 m 10 Iz

Number of breeding pairs of little egret in the UK
by year. Single record in 1996; >900 by 2012 from
all around the UK.

Reproduced with permission from the
British Trust for Ornithology.

Lttle Egret Egrefia gorzetia @ John Pinnegar,
: Crown Copyright

1 designation in Tamar Estuaries
Complex Special Protection Area

www.mba.ac.uk



MCCIP Special Topic Report Card 2015

What are the management implications
for marine protected areas?

 Marine protected area designation orders may need to
be revised.

e.g. changes to features within marine protected areas
will not be uniform

www.mba.ac.uk R - i own cnrov




Example: Small Isles Nature Conservation Marine
Protected Area

— Designated for 9 features, including horse mussel beds, northern
feather star aggregations on mixed substrata and shelf deeps.

— These features are likely to respond to climate change differently.

— Changes to features may require revision of designation orders.




MCCIP Special Topic Report Card 2015

What are the management implications
for marine protected areas?

* Marine protected areas may need to be abandoned
and/or alternative marine protected areas may need to

be designated.

e.g. changes in range and distribution of features

www.mba.ac.uk O A v oo



MCCIP Special Topic Report Card 2015

Example: Lesser sandeel

— Sandeels are the only designated
feature of Turbot Bank Nature
Conservation Marine Protected
Area.

— The lesser sand eel (Ammodytes
marinus) is at risk from climate
change and populations may
decline in the future with a
warming climate.

— This could lead to the loss of this
species from marine protected
areas, such as Turbot Bank.

www.mba.ac.uk



> No comprehensive assessment exists of vulnerability of UK
protected features to climate change.

2-5 &-10 11-20 =20
Number c:f marine protected areas features are designated in

S 8 88 & 3

Count of designated features
=

=

» Of the 42 features designated in only one UK marine protected area,
a number are known to be sensitive to climate change (e.g. long-
snouted seahorses (Hippocampus guttulatus), black seabream
(Spondyliosoma cantharus); Northern sea fan; sponge communities)




O MarLIN

\/0'@ The Marine Life Information Network

O\ O information on the biology of species and the ecology of habitats found around the coasts and seas of the British Isles

Bilodiversity science to underpin the selection of
MPAs and management of marine ecosystem

1. What is where? Ross worm
0 g . " E Sabellaria spinulosa
« Distribution of species and habitats to ensure
representativity and replication
Areas of high biodiversity to prioritise locations

Sensitivity

system structure and function
traits information for assessing Physcal Factors

- Click factor name 10 view :
4 e v T Via i i recover L 'l; H'”:"L — Intolerance = Recoverability = Sensitivity F:":‘:':ee
dequa bility y Sanfiansa
S ALY, Ve ' i L High High Moderate
! (| .‘-"‘.»l._;‘.‘."", .d :—V_zl ‘A ) Stmothearing Low Immediate Not sensitive Moderate
& Y -y - - - - -
r 'p" !3.‘ > ed Low Immediate Not sensitive Moderste

Sae., © =

Low Moderate

3. The human element

* Understanding sensitivity to human pressures to
inform levels of protection
» Indicators of change for monitoring




3) Marine Strategy Framework Directive overview

s,

. Wto force 15t July 2008

« Environmental pillar of European Maritime Policy.

* Aim = achievement by 2020 of ‘Good Environmental
Status’ (GES) in the marine environment for all
member states.

f the Directive list 11 descriptors of GES

N
£ g
www.mba.ac.uk «,% N



Initial
assessment

Directive
transposed
UK wide on
151 July

www.mba.ac.uk

Monitoring
programmes
established

2014 2015

Programmes of
measures
implemented

GES determined,

including targets R
and indicators S

GES
achieved
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Biodiversity descriptors

-
T

Biological diversity maintained

Non-indigenous species

Commercial fish & shellfish

Food-webs

Eutrophication

Sea-floor integrity

Hydrography

Contaminants

1
2
3
4
5
6
7
8
9

Contaminants in seafood
Litter
Energy, incl. underwater noise

=
R O

www.mba.ac.uk 5y



0.0 — 0.8: Implementation of MSFD D1 is Poor

0.8 — 1.6: : Implementation of MSFD D1 is Inadequate

1.6 — 2.4: : Implementation of MSFD D1 is Moderate

2.4 - 3.2: : Implementation of MSFD D1 is Good

Hummel, Frost et al. (2015). A
comparison of the degree of
implementation of marine
biodiversity indicators by
European countries in relation
to the Marine Strategy

- Framework Directive (MSFD).
JMBA.
doi:10.1017/S002531541500023
5.

» degree of ecological
relevance

» degree of
implementation and
operability




Commission Decision — Criteria and indicator
classes

Iversity D6 Ocean Floor Integrity

1.4 Habitat distribution 6.1 Physical damage, having regard to substrate
- Distributional range (1.4.1) characteristics

« Distributional pattern (1.4.2) Type, abundance, biomass and areal extent of
1.5 Habitat extent relevant biogenic substrate (6.1.1)

: Extent of the seabed affected by human activities
* Habitat 15.1
galiatarea ) for the different substrate types (6.1.2)

6.2 Condition of benthic community

L —— q i Presence of particularly sensitive or tolerant
species and communities species (6.2.1)
- At Multi-metric indexes assessing benthic
~ community condition and functionality, such as
~ species diversity and richness, proportion of
ypportunistic to sensitive species (6.2.2)
! .’f»-'. % = . .
ion of biomass of number or individuals
speciied lngttize 623)

Habitat volume, where relevant (1.5.2)

www.mba.ac.uk ,’ s



P

3) MSFD: Data and target setting

Unimpacted/
negligible human
impacts (X%)

www.mba.ac.uk

Acceptable impact/
sustainable use (X%)

<€

>

Unacceptable impact/

unsustainable use
[including loss]
(X%)




~ Where do MSFD targets for habitat extent loss / damage come from?
b

needs
further evaluation before the target can be operationalized”

“Specific percentage thresholds of change in
extent or quality of near shore marine habitats cannot be
scientifically supported at this time”

www.mba.ac.uk



Can habitat extent loss / damage be measured?

,.
%ample: changes in area of habitats between 2007 and
201 sed

Favourable Conservation Commission Decision

Status parameter (Habitats indicator (MSFD)
Directive)

- Range 1.4.1 Distributional range (under
| 1.4 Habitat distribution)

1.5.1 Habitat Area (under 1.5
| Habitat extent)

~ _ 1.6 Habitat condtion

B

S
www.mba.ac.uk «z% ge



* Challenges in comparing reporting
[ as:

s and/or improved methods to
the mapping of habitats

e.g. Annex | sandbanks

Different and/ or improved data and

ITOVFM-A ()] [ ) Report from the Healthy and Biologically Diverse
Sade T —— Seas Evidence Group (HBDSEG) Workshop:

The potential use of mapped extent and
distribution of habitats as indicators of Good
Environmental Status (GES)

M. Frost, W.G. Sanderson, C. Vina-Herbon, R.J. Lowe

March 2013

www.mba.ac.uk v,



4) Final thoughts: filling the gaps

efficiency In data use to support policy is vital (QA,

Number of records
Logarithmic scale

- 2207
. 0 0 100

200 400 Nautical miles
| J

Fig. 4. Number of data records available for the Mediterranean Sea based on the Ocean Biogeographic Information System.
Source: www.iobis.org/mapper




4) Final thoughts: filling the gaps

fficiency in data use to support policy is vital (QA,

Sti I I h uge gaps i n mari ne data / i nformati On I.::::sr‘ncm of data availability as derived from the IAs analysis and from the reports

produced under PERSEUS. The qualitative scores reflect the grading system based or
the prevailing expert opinions.

Data availability in SES per descriptor

Contents lists available at ScienceDirect i Initial
Scientific Evaluation
Marine Pollution Bulletin

Descriptor Dats
journal homepage: www.elsevier.com/locate/marpolbul availability

2008/56/EC) (Coastal systems Open sea

Viewpoint Biological diversity

A MSFD complementary approach for the assessment of pressures,
knowledge and data gaps in Southern European Seas: The PERSEUS

experience Commercially exploited
— fish and shellfish

Non-indigenous spedes

Marine foodwebs

5 |Eutrophication

Sea-floor integrity

Hydrographical
iconditions

(Contaminants

(Contaminants in fish
and other seafood

Marine litter

1 Underwater noise and
iothcr forms of energy




4) Final thoughts: filling the gaps

fficiency in data use to support policy is vital (QA, Access etc)
 Still huge gaps in marine data / information

« Automated Science can help but has limitations




4) Final thoughts: filling the gaps

Ensuring efficiency in data use to support policy is vital (QA, Access etc)

Still huge gaps in marine data / information
Automated Science can help but has limitations

Citizen Smence can also help but also has limitations

http:IIWV\AN.ktooforg/2015/12/01/citizen-scientists-contribute‘é\to'- T

| jellyfish-research/ - g s




4) Final thoughts: filling the gaps

Wdency In data use to support policy is vital (QA, Access etc)

 Still huge gaps in marine data / information
« Automated Science can help but has limitations

+ Citizen Science can also help but also has limitations

Can Citizen Science be used to deliver policy-relevant marine
data?

Marine Theme Objective: Science for Integrated Marine Management

reas can be requwed 1028

“'\ t ol o \ ‘_"—A:
ghing) on ecosystem




@BIS

CCEAN HAGEQGRAYHE
INFCRIAATION SYETEM

7
Incomporuted by $ RVATOI
Roval Chssster 2013 ‘ .

Questions?




