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1 Introduction

Gbl GdzN¥ £ OFLIAGEFE NBFSNAR G2 GKS StSySyida 27F ylI {dz
indirectly), such as the stock of forests, rivers, land, minerals and oceans, as well as the natural
processes and functiomisat underpin their operatiné (Natural Capital Committee, 2014)

Marine ecosystems provide number of essential functions, such as primary production and climate
regulation, which underpin life on ear{Millennium Ecosystem Assessment, 2008)ese essential
functions, in turn, deliver flows of ecosystesarvices that support human wellbeing e.g. food, flood
protection, opportunities for recreatiofArkemaet al,, 2013; Arkemat al,, 2015; Pottst al., 2014,
Reest al, 2014; Reest al, 2010; Robertst al, 2001) In recognition of the crucial
interdependencies between the natural and the human systemgets to sustainably manage

marine ecosystemare embedded innternational(CBD, 1992; CBD, 2010; OSPAR Convention, 2002;
United Nations, 20143nd national potly targets(UK Government, 2009)

In 2011, the United Kingdom (UK) National Ecosystem Assessmentddiifiid that UK

ecosystems provide a wealth of benefits to society. However, due to pressures exerted though

population growth, technical developments, globalisations and food production, many ecosystems

remainin a stateof long-term decline. The repottighlighted a need to fully incorporate the role of

ecosystems in supporting the delivery of ecosystem services and humabeie]linto decision

making(UK National Ecosystem Assessment, 20I1¢ subsequentK Government Natural

Environment White Papet SG 2dzi G2 YFIAYyadNBryY ai0KS @FtdsS 2F y
green economy, strerigen the connections between people and nature and for Government to

AaK2g AYOUSNYlGA2yLFf €SFRSNAKAL (2HMGE®Rang:ent | yR Sy Fk
2011) CommitmentsvereY' RS G2 | aySaG 3AFLAyée LRETAOE FT2NJ 6A2RI
well-functioning ecosystems and ecologically coherent protected area networks; to establish clear
institutional frameworks for delivery; to put natural capital at the heart of econdhiitking; to

reconnect people with nature; to show environmental leadership internationally and within the EU

and; to track progress on the ambition of the white paper through the development of a key set of
indicators(HM Government, 2011)

In 2015 the Natural Capital Committee (NCC), acting as an independent advisory body to UK

Government released their third report to Government setting out a clear recommendation on how

to achieve the governments visioa®Wié 2 06S GKS FANRG 3ASYSNIdAzy (G2 f
ado SGGOSNI adl GS (Natkrdl CapitaliCommyjtt&eS2025)heSNTQ@roposed the



development of strategy and a corresponding 25 year plan to protect and improve natural capital in

three parts: building locks; invetment; and financingHigurel).

Foundations

* Monitoring and
measuring NC: e.g,
NC accounts

* Valuation

* Targets for NC
* Risk register

Strategy to
improve the
environment
within a
generation

Figurel Strategy to improve natural capital (Natural Capital Committee 2015)

The UK Governnmé committedto the recommendation of the NCC in the 2017 manifeétadl 2

pledge to be the first generation to leave the environment in a better state than we inherited it. That

is why we shall produce a comprehensive 25 Year Environment Plan that withchawe will

improve our environment as we leave the European Union and take control of our environmental

f SIAA At I {TheaGbnsénative ayid Unionist Party Manifesto, 20th72018, the Natural

Capital approaches recommended by the N@CanchoredatthecenNBE 2 F GKS ! Y D2 @3SNY

|
25 Year Plan to Improve the Environm@iti Government, 2018)

To operationalise the Natural Giggd approachDefra has created four pioneer projects to inform the

development and implementation of th25 Year Environment Plan. Thafihe Pioneers are located



in North Devon and Suffolk. The North Devon Marine Pioneer (NDMP) is intended to test, at a local
scale, how marine natural capital can be effectively managed to deliver benefits to the environment,

economy and people, and identify how best to share aradesap this learning.

2 Aims and Objectives

The aim of the study is to develop the framework for the application of the Natural Capital approach
in the marine environment that will specificaypportthe WWF led UK SEAS programme

sustainable finare work stream and the delivery of the Pioneer programme in North Devon

Project objectives:

1 To cemonstrate the pathways between ecology, ecosystem servicedanefits that
influencehuman wellbeing.

2 Identify how stakeholders are linked (directlyindirectly) to natural capital

3 Identify relevant indicators, data sources and potential means for valuing ecosystem service

benefits (monetary and nemonetary).



3 Overview of the North Devon Marine Pioneer Area

3.1 North Devon Marin®ioneer

The North Devon Marine Pioneer boundary enclosesr 550&m? of the outer Bristol Channel and
eastern Celtic Sea, extending difse of the north east Cornwall, north Devon andst Somerset
coasts.Offshore, Lundy island lies within NDMP. Ajenestuary the Taw Torridge estuasitsolies
within the NDMPboundary Figure2). The region within the NDMP supports marine fisheries and
recreationindustries(Bell, Le Helloco & Stainthorp, 201Bhe beaches and coastal lawdpeare of
importance as a UNESCO BiospharseR/e and attract national and international tourists

supporting a large tourism and hospitality indus{Bell, Le Helloco & Stainthorp, 2015)

m'”
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Figure2 The North Devon Marine Pioneer boundary (dark blue)



3.2 Protection and management of natusalvironment

Within the NDMP there are two forms of marine protected area (MPA) sites, European Marine Sites
(EMS)e.g.Special Areas of Conservati@®AC)and Marine Conservation Zon@dCZ) Figure3)

(Annex I)Special Areas of Conservation protect habitats and species of European importance

designated under the Habitats Directi(leEC, 1992Marine Conservation Zones are designated

under the United Kingdom Marine and Coastal Access Act @00BA)o protect nationally

important habitats and species. As a network of sites, these zones contribute to futfiérinited
YAYIR2YQa 206fA3FGA2Yya dzy RS NJABEES well Asyh@ifngingA 2y 2 F . A
instruments such as the recommended coherent network of marine protected areas under the

OSPAR (Oslo and Paris Conventions) Recommendation ZQ08iStieet al, 2014)

GRZAA

. RSPB Reserve
[ siosphers Reserve (core zone) | |
Z] SACs (with marine components)
B vz

SSSI (with marine components)

AONB

Figure3 Designated and proposed marine and intertidal conservation sites within NDMP
All MPA sites require the designated habitat or species features they containdetevered or
émaintained to dfavourable conditioa ® CI @2 dzNJ 6d SaX02(YR3 1A2WRAGA2Y (K|
expected in the absence of significant anthropogenic pressureswhi& I @S 'y (@arSNARS ST¥
etal, 2016; JNCC,20) C2NJ I KFoA Gl G Ay |y al/ % G2 0SS Ay Tl ¢

required to be stable or increasing and its structures and functions, its quality and the composition
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of its characteristic biological communities are such as to ensure that it nsnraia condition which

Ad KSIfGdKeé | yRCayfetadl 26 INCNJR@ ®dvduraeTéndition iaSAGs

Fd3aSaaSR a 6KSGKSNI 46X GKS yFddzNFf NIFy3IS IyR | NE
which are necessary for its lottgrm maintenance are present and are likely to continue tistefor

the foreseeabléf dzii ¢aNEC 2017)

Under the Marine and Coastal Access Act 2009, the Marine Management Organisation (MMO) are
responsible for the management of MCZs &idSsBetween 06 miles,Inshore Fisheries and

Conservation AuthoritiedECA¥are the lead regulators for fisheries wiiththeir Districts. They have
duties under theMCAAS & dmpn O (2 WTFAdzNIKSNI GKS O2yaSNBFGAzy 2
Conservation of Habitats and Species (Amendment) Regulations 2012 which requires the competent
authority (e.g9.IFCAS) to exercise their fetions which are relevant to nature conservation, including

marine conservation, so as to secure compliance with the requirements ®iteetivesThe MMO

and IFCAs coordinate enforcement roles.

Condition assessments have been undertaken by NaturaaBahgp identify if features within SACs

YR a/ %& INB Ay Fl @2d2NroftS O2yRAGAZ2Y YR | 0O2ya
GKS FSFGdz2NE Aa Ay dzy Tl @2dzNF 6t S O2yRAGAZ2Y || 02y &S

N

condition) is appliedAnnex ).

Within EMS, and MCZke management of fisheries withiMPAsis based on the level of risk that a
fishing activity presents to protected features, either habitat or species, to conserve important
habitats and species in line with the EU Habitats and Birds Dire¢ilggge Management
Organisation, 2014Assessments of impact of each fishing activity on features of MCZs in NDMP
have been undertaken bydwon & SeverinshoreFRsheries andonservationAuthority, in
coordination with adice from Natural England, to identify where management measures are

required.

MCZs are being designated in 3 trancheswesin 20132018, once designated, assessment of
impacts of fishing activities on designated featunase been undertaken and (fishes)
management measures applied as necessary by regional (FigQ&se 4) Management measures
were assigned for Tranch 1 MCZs (designated 2013) uade2017. Management measures will be
applied for Tranch 2 MCZs (designated 2016), following completimmpact assessmentJranch 3
(designation expected in 2018)

Prior to the MCZ process, a No Take Zone (NTZ) has been in place off the east coast of Lundy island

since 2003Figure4). Within a NTZ it is illegal to remove sea life. IFCA byelaws restricting netting and



mobile gear were extended across the Lundy MCZ (2014), mobile gear is also prohibited within Taw
Torridge estuary. Netting permit area byelaws prohib@ removal of spiny lobster in Bideford to
Foreland Point MCZ, and restrict net types to drift or seine nets in the coastal locations indicated.
Seine nets under 20m for sand eel only are permitted under license conditions in Taw Torridge
estuary Figured). The Trevose Box has bedased under EU regulations, to fishing activities

between January and March since 2005, with the intention of reducing the fistontlity of

Atlantic cod. The Ray Box is a voluntary effort, initiated in 2005 by North Devon fishermen, Welsh
and Belgium fishers in which an area is closed to mobile fishing for 6 months of the year to protect
nursery grounds for Ray species and allpavening to take place=jgured). The Whelk Box is a
ISyt SYryQa FF3INBSYSyld o0S06SSy t20Ff | yRigugraildAy:
4).

J 3
No Mobile Gear (IFCA Byelaw) I NoTake Zone |-
Netting Prohibition (IFCA Byelaw) Trevose Box
[ spear Fishing Prohibition (IFCA Byelaw) Whelk Box

-~ - Netting permit areas (IFCA_Byelaw) Ray Box

Figure4 Fishing activity management in NDMP, including IFCA byelaws

Sites of Special Scientific Interest (SSSI) notified undéWilife and Countrgide Act 1981
(amended 1985are also present on the terrestrial and coastal border of the NDMP. The UK
Govemment has a duty to notify as&SSkany landwhich in its opinion is of special interest by
reason of any of its flora, fauna, geological or gibgraphical featuresNatural England provide
condition assessment of SSSIs and can advise on appropriate management measures.
Marine/intertidal SSSI features in NDMP include Greylabichoerus grypysaltmarsh and littoral

sediment (Annex I).
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4 Pathways between Natural Capital assets, ecoecysystem
services and related benefits.

Stocks of natural capital assets, such as the extent and condition of habitats, species and the water
bodies that support them provide the base for the floneabsystem services and monetary and
non-monetary benefits supplied within NDMP. In this sectitve extent of marine and intertidal

habitat assets are calculated and mapped. The level of provision from the habitats present in NDMP
of each intermediate swice and ES goods/benefitiassified in line with th&JKNational Ecosystem
AssessmenEollow On (UK NEA F@pamework(Figureb) are assessed, ugjra matrix approach with
supporting literature reviewdHabitatswere assesse@dt EUNIS level 3 for the whole NDMP, and

Eunis level 4+ for features of designated sit€be matrixassessmenbuilds on previous matricies of

the level of provisiorof ES from UK marine habitgfSletcheret al,, 2012; Pott®t al,, 2014;

Saundert al,, 2015)

a N & £ N\
Marine Ecosystem Intermediate Services Final Ecosystem Services Goods/Benefits
Components, e.g. - Primary production « Fish and shellfish = Food (wild, farmed)
+ Habitats and species « lLarval and gamete « Algae and seaweed = Fish feed (wild, farmed, bait)
« Seaspace supply « Ornamental materials - Fertiliser and biofuels
« Sea water « Nutrient cycling « Genetic resources « Omaments and aquaria
+ Substratum - Water cycling « Water supply = Medicines and blue
- Formation of: » - biotechnology
species-habitat
physical barriers
seascape ) = Healthy climate
Processes, eg. + Climate regulation = « Prevention of coastal erosion
+ Production « Natural hazard a « Seadatence
e ’ =
» Decomposition protection o « Waste burial / removal /
+ Food web dynamics « Clean water and i neutralisation
- Ecological interactions « Biological control sediments §
(inter- and intraspecific) « Natural hazard o
+ Hydrological processes regulation s « Tourism and nature watching
+ Geological processes « Waste breakdown and € « Spiritual and cultural
+ Ewolutionary processes detoxification g wellt-hbeing
« Carbon sequestration = « Aesthetic benefits
+  Places and seascapes = « Education, research
= « Health benefits
S J > J
Supperting Provisioning
Regulating Cultural

Figure5 NEA FO framework (applied to coastal and marine ecosystem services from Turner et al. 2014)
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Defining the pathways between ecology and ecosystem serlimebeen undertaken through a

staged approach

1 Mappingnatural capital assets

1 Review and assessment of provision of ecosystem servicestmral capital in NDMRMatrix
Assessment)

4.1 Mapping Natural Capitéissets

4.1.1 Method

The environmental features, and habitats present within the NDMP, up to mean high water, were
derived from best available habitat map data available for the region. A composite habitat map was
generated that combined spatial data sefsata were accessetitough two sources 1) A Natural
England internal habitats dataset, compiled from best available survey maps 2) Modelled data from

EMODnet/EUSeaMap

When using two data sets, over the same area, spatial data will overlap. To retain the spatial data

from suweys (that provides the greatest detail and so confidence when assessing habitat extent and

aLISOASE O2YYdzyAlGAS&a0TI FyR LINRRdzOS | &aiay3atsS YI L) ¢

was undertaken in ARC GIS 10.3. Best available data, werescetairthe basis of &bping
BEuropeanSeabedHabitats project{MESHEonfidence scorés The map aimto provide habitat data,
where posgble at EUNIS level The corresponding EUNIS habitat was consistently identified for
areas where habitat attributes werlabelled under different designation types (e.g. EMS Annex I,
Annex |l features and sub features and corresponding Mabitdtls ofConservationinterest (HOCI)
and Pecies of Conservation InteresidS) were all identified to a common EUNIS habitathaliy,

for areas where spatial overlap bébitat features from surveys occurred (from overlapping data or
ambiguous classification by map creators/imgeeters), the ES provision from each habitat was
reviewed using matrix data provided lotts et al(2014) and Saunders et al. (2005) supply of ES
from habitats The habitat with the highest provision across ES was retained. The method detail,

including tools used for each step in ARC GIS is providethiex 1.

A confidence map layer was also proddgconfidence was based on MESH confidence scores. The
MESH Confidence Assessment Scheme is a systematic approach usingcataridtiquestionnaire

to score habitat maps derived from survey data according to three key aspects: remote sensing

1 http://www.emodnet-seabedhabitats.eu/default.aspx?page=1635
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methods, gound-truth data collection and data interpretatio@NCC, 2008Jhe scoring framework
assigns each habitat map with a score betweam® 100 Figure6). The broaescale modelled habitat

data from EUSeaMap, used in areas where habitat maps from surveys were not available, has
associated confidenceneasures, but these were developed more to illustrate some of the
uncertainties around the modelling proceg€sameron, Askew & 2011; EUSeaMap, 200gseresult

in a qualitative score (Low, Moderate or High) derived from confidence in the underlying continuous
physical variables (e.g. depth, light at the seabed) and ¢imfigence inthe classification of habitat

descriptors(i.e. the thresholds applied to the physical variables).

ENVISION =< MES H e [l == s

Quality Weighting

Feature ! Info? Individual Score Group Score Rating

No Remote Sensing >| _|

1 | 1 1 :
: Remote o | ! ! I [item scor= =0 |
g 'G | Techniques ) : LI : 12 3 : ._]_l : % of group = 20 :
I I I I I
n E ' Remote | | I | [temscore =0 :
= E : Coverage o) : L : 12 3 : D : % of group = 20 | Data
Ow ] ] ] ] !
Ow | Remote Item score =0 !
(o] E | Positioning 0) : L : 1.2 3 : o :
o | | | 1 1
01 1 1 1 1
Remote Item score =0
g E : Standards o) : L : 1.2 3 : _D_ :
e | I I I I
I I Remote | | | I [item score =0
: \”“tage o) : -—I : 1 2 3 : ._]_l : % of group =20
Tl L L L
:No Ground-Truthing :-: [ ] : : :
| 1 1 1 | =
Biological GT ftemn score =0
: Teg:hniqueo) : L : e s : —D : 3% of group = 20
~ L
I I 1 1 1
w o
! Physical GT | | 1 | |temscore=0
E é : Tye:hniqueo): L : 1.2 3 : 0 : 3% of group = 10
E h ! [ ! ! | ! Item score =0
a a : ositiono) : Ll : 1 2 3 : ] : % of group = 15
(o] = ! 1 1 | 1 0 /100
(= Sample 1 1 1 | [item scor= =0
(L] g : Density o) : L : 1 2 3 : _D_ : % of group = 15 ticked =0/ 18
=2 I 1 1 1 N
g [« Standards 0) ! 14 2 3! | |ttemscore=0
I : Applied I L I 1 _D_ | [ ofgroup =15
[C) 1 1 1 1
! . ! ! ! ! Item score =0
: Vlntage 0) : -—I : 1 2 3 : ._]_l : % of group =15
L L I 1 1
L} 1 [} [}

No Interpretation >| |

ltem score =0
% of group = 25

ltem score =0
% of group = 25

ltem score =0
% of group = 25

ltem score =0
% of group = 25

Figure6 The MESH confidence assessment framework (MESH, 2008)
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4.1.2 Results

The composite map construct&INB Y b | G dzNI £ 9y 3t yRQa Y2ad dz2ld G2 |
December 2017) and from EMODnet/EUSeaMap data depicts 142 distinct EUNIS habitat types (26 at
EUNIS L2/3F{gure7). The confidence associated with the spatial data shows high confidence in

survey data within MPA sites and lower confidence in survey data outside MPA sites. Modelled data

were the only available data resource for large extents of the offshara af NDMP, particularly

the western section, where confidence in the data were lowEfjre8). Data sources used to

construct the habitat map are summarisedliablel.
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Figure7 Mapped extent of habitat (Eunis L2/3 or greater) within NDMP
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