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• Coastal ecosystem services: from science to values 
and decision-making (2011-2013) led by Prof Kerry 
Turner (UEA).

• MPAs have historically focussed on protecting rare, 
threatened or endangered habitats and species.

• There is a recognition that MPAs also provide a 
range of societal benefits.

• Aim: to examine potential relationships between 
MPA designation and ecosystem service provision.

• The approach has important implications for MPA 
management, wider marine spatial planning and 
building public support. 

NERC-Funded Valuing Nature Network



Input of Capital

Marine Ecosystem Ecosystem Services Societal Benefits

Structural Framework for the Matrix Approach



What is the Matrix Approach?
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E,EU,W A1.1 High energy intertidal rock

E,EU,W A1.2 Moderate energy intertidal rock

E,EU,W A1.3 Low energy intertidal rock

E,W A2.2 Intertidal sand and muddy sand

E,W A2.3 Intertidal mud

E,EU A2.4 Intertidal mixed sediments

E A2.5 Coastal saltmarshes and saline reedbeds

Existing Habitats protected under EU legislation

Feature 

Type
†

EUNIS code

Note: Eunis codes were 

identified using the JNCC 

EUNIS translation matrix.  

Some habitats do not have 

a direct relationship to the 

EUNIS code and this 

column should only be used 

as a guide.

Feature 

(Bold type represents Broadscale habitats, normal type represents habitat 

FOCI)

Intermediate services Goods/Benefits

Supporting services
Regulating 

services

from Provisioning 

services

from Regulating 

services
from Cultural services

Features Intermediate Services Goods/Benefits
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E,EU,W A1.1 High energy intertidal rock 3 2 3 1 2 1 1 1 1 2 3 1 1 2 1 1 1 1 1 1 1 EU Allis shad Alosa alosa 1 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E,EU,W A1.2 Moderate energy intertidal rock 3 2 3 1 2 1 1 1 2 3 1 1 2 1 1 1 1 1 1 1 EU Twaite shad Alosa fallax 1 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E,EU,W A1.3 Low energy intertidal rock 3 2 3 1 2 1 1 1 2 3 1 1 2 1 1 1 1 1 1 1 EU Atlantic salmon Salmo salar 1 3 3 1 1 1 1 1 3 1 1 1 1 1 1 3 1 2 1

E,W A2.2 Intertidal sand and muddy sand 3 3 3 1 3 1 3 3 1 2 1 2 1 2 3 3 1 1 1 3 1 EU Sea lamprey Petromyzon marinus 1 3 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1

E,W A2.3 Intertidal mud 3 3 3 1 1 1 3 3 3 3 3 1 3 3 3 3 1 1 1 1 EU River lamprey Lampetra fluviatilis 1 3 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1

E,EU A2.4 Intertidal mixed sediments 3 3 3 1 3 1 1 3 1 2 1 2 1 2 3 3 1 1 1 1 1 EU Grey seal Halichoerus grypus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 3

E A2.5 Coastal saltmarshes and saline reedbeds 2 3 3 1 3 3 3 3 3 3 3 1 3 3 3 3 3 3 1 3 1 EU Common seal Phoca vitulina 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 3

EU,E,W A2.6 Intertidal sediments dominated by aquatic angiosperms 2 3 1 2 1 1 1 3 1 3 1 3 1 1 1 1 1 1 1 EU, S Bottlenose dolphin Tursiops truncatu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 3 1

EU,E,W A2.7 Intertidal biogenic reefs 1 1 2 1 3 1 1 2 1 1 2 2 2 1 2 2 2 1 1 1 EU, S, NI Harbour porpoise Phocoena phocoena 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 3 1

EU,E,W A3.1 High energy infralittoral rock* 2 2 1 2 1 1 1 3 1 1 1 1 1 1 1 1 EU Otter Lutra lutra 1 1 1 1 1 1 1 1 1 1 1 1 3 3 1 3

EU,E,W A3.2 Moderate energy infralittoral rock* 2 2 1 2 1 1 1 3 1 1 1 1 1 1 1 1

EU,E,W A3.3 Low energy infralittoral rock* 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 E Smelt Osmerus eperlanus 1 3 1 1 1 1 1 3 1 3 1 1 1 1 3 1 1

EU,E,W A4.1 High energy circalittoral rock** 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 E European eel Anguilla anguilla 1 3 1 1 1 1 1 1 3 1 3 1 1 1 1 1 1 1 1

EU,E,W A4.2 Moderate energy circalittoral rock** 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 S Blue ling Molva dypterygia 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

EU,E,W A4.3 Low energy circalittoral rock** 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 S Orange roughy Hoplostethus atlanticus 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1

S A5.1, A5.2 Offshore subtidal sands and gravels 1 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 S Sandeels 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1

E,W A5.2 Subtidal sand 3 3 3 1 3 1 3 1 2 3 1 3 3 1 1 1 NI Sole Solea solea 1 3 1 1 1 1 1 3 1 1 1 1 1 1 1

EU,E,W A5.4 Subtidal mixed sediments 3 3 3 1 3 1 3 3 2 3 1 3 3 3 1 1 NI Plaice Pleuronectes platessa 1 3 1 1 1 1 1 3 1 1 1 1 1 1 1

EU,E,W A5.5 Subtidal macrophyte-dominated sediment 3 2 2 1 2 1 1 2 2 3 1 3 2 1 1 2 1 1 1 E Undulate ray Raja undulata 1 1 1 1 1 1 1 1 1 1 1 1 1

EU,E,W A5.6 Subtidal biogenic reefs 1 2 3 1 2 1 3 3 1 3 1 2 1 1 2 2 1 1 1 1 NI Spotted ray Raja montagui 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1

EU X02 Saline lagoons 3 3 1 3 1 1 1 1 1 1 1 NI Thornback ray Raja clavata 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1

EU, E, NI A1.32 Estuarine rocky habitats 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 NI Cuckoo ray Leucoraja naevus 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1

EU A1.44 Submerged or partially submerged sea caves 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S, NI Common skate Dipturus batis 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1

E,W, NI A4.12 Fragile sponge&anthozoan communities on subtidal rocky habitats 1 1 3 1 1 1 1 3 1 1 1 1 1 3 1 1 S Basking shark Cetorhinus maximus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1

W A4.131, A4.2122 Subtidal rock with Ross 'coral' Pentapora foliacea 1 1 2 1 1 1 1 1 1 1 3 1 1 S Minke whale Balaenoptera acutorostrata 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1

E A4.22 Ross worm Sabellaria spinulosa reefs 1 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S Risso's dolphin Grampus griseus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

All A5.51 Maerl beds 3 1 1 1 3 1 1 1 3 1 1 1 1 1 1 1 S White-beaked dolphin Lagenorhynchus albirostris 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

S A5.5112 Maerl or coarse shell gravel with burrowing sea cucumbers 3 1 1 1 3 1 1 1 3 1 1 1 1 1 1

All A5.53, A5.545, A2.61 Seagrass beds 2 1 2 1 3 1 1 2 1 2 2 3 1 2 2 1 2 2 2 2 2 1 2 1 E, W Peacock’s tail Padina pavonica 2 1 1 2 1 1 1 1 1 1 1 1

EU A5.71 Submarine structures made by leaking gases 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E, W Burgundy maerl paint Cruoria cruoriaeformis 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E, W Grateloup’s little-lobed weed Grateloupia montagnei 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E,W A2.1 Intertidal coarse sediment 1 3 1 1 3 1 1 3 1 1 2 1 1 3 3 1 1 1 1 1 E, W Coral maerl Lithothamnion corallioides 3 1 1 1 3 1 1 3 1 1 1 1

E,W A5.1 Subtidal coarse sediment 3 3 3 1 3 1 3 1 2 3 1 3 3 1 1 1 E, W Common maerl Phymatolithon calcareum 3 1 1 1 3 1 1 3 1 1 1 1

E,W A5.3 Subtidal mud 3 3 3 1 3 1 3 3 2 3 1 3 3 3 1 1 W Bearded red seaweed Anotrichium barbatum 1 1 1 1 1 1 1 1 1 1

W A5.4, A5.3 Subtidal mixed muddy sediments 3 3 3 1 3 1 3 3 2 3 1 3 3 3 1 1 NI A brown alga Ascophyllum nodosum ecad mackayii 3 1 2 1 1 1 1 1

S A7.4, A7.7 Salinity fronts 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 2 1 1 1 NI A red alga Atractophora hypnoides 3 1 2 1 1 1 1 1

S Various Low or variable salinity habitats 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 E Tentacled lagoon-worm Alkmaria romijni 1 1 1 1 1 1 1 1 1 1 1 1

E,W A1.2142, A3.2112 Intertidal under boulder communities 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 E Lagoon sandworm Armandia cirrhosa 1 1 1 1 1 1 1 1 1 1 1 1

E A1.127, A1.223, A4.231 Peat and clay exposures 1 1 2 1 1 1 1 1 E Giant goby Gobius cobitis 1 1 1 1 1 2 1 1 1 1 1 1

S A1.325 Sea loch egg wrack beds 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E Couch’s goby Gobius couchi 1 1 1 1 1 3 1 1 1 1 1 1

E A1.441, B3.114, B3.115 Littoral chalk communities 1 1 1 3 1 1 1 1 1 1 1 1 E Long snouted seahorse Hippocampus guttulatus 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1 3 3

E,S,W, NI A2.2, A2.7, A5.6 Blue Mussel beds 1 1 1 1 1 1 1 1 1 3 1 2 1 2 1 1 1 1 1 1 1 1 1 E Short snouted seahorse Hippocampus hippocampus 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1 3 3

NI A2.23 or A5.2 Stable sands with associated fauna 1 1 1 1 2 2 2 3 1 1 1 2 1 1 1 1 1 1 1 1 1 E Trembling sea mat Victorella pavida 1 1 1 1 1 1 1 1 1 1

E,W A2.71 Honeycomb worm Sabellaria alveolata reef 1 1 1 3 1 1 2 1 1 1 2 1 1 1 1 1 1 1 NI Ross coral / Potato crisp bryozoan Pentapora foliacea 1 1 2 1 2 1 1 1 1 1

S A3.126, A3.213 Tide-swept algal communities (Laminaria hyperborea, Halidrys siliquosa) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NI Football sea squirt Diazona violacea 1 1 2 1 2 1 1 1 1 1 1 1

S A3.126, A3.213, A1.15 Tide-swept algal communities 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S, W Burrowing sea anemone aggregations Arachnanthus sarsi 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

S A4.133, A4.211 Northern sea fan and sponge communities 1 1 1 1 1 1 1 1 1 1 1 1 E Sea-fan anemone Amphianthus dohrnii 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E A4.23 Subtidal chalk 1 1 2 1 1 1 1 1 1 1 1 1 E,W Pink sea-fan Eunicella verrucosa 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3

E A5.12, A5.13 Subtidal sands and gravels 1 1 1 1 2 1 1 2 3 1 1 1 1 1 E,W Kaleidoscope jellyfish Haliclystus auricula 1 1 1 1 1 1 1 1 1 1 1

S A5.133 Shallow tide-swept coarse sands with burrowing bivalves (Morella sp.) 1 1 1 1 1 1 1 1 1 1 1 E Sunset cup coral Leptopsammia pruvoti 1 1 2 1 1 1 1 1 1 1 3 1

E,S, NI A5.361 Sea-pen and burrowing megafauna communities 1 1 2 1 3 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 E,W Stalked jellyfish Lucernariopsis campanulata 1 1 1 1 1 1 1 1 1

S A5.371 Inshore deep mud with burrowing heart urchins 3 3 3 1 3 1 3 1 2 1 1 3 3 3 1 1 E St. John’s jellyfish Lucernariopsis cruxmelitensis 1 1 1 1 1 1 1 1 1

W, NI A6.5 Mud habitats in deep water 3 3 3 1 3 1 3 1 2 3 1 3 3 3 1 1 E Starlet sea anemone Nematostella vectensis 1 1 1 1 1 1 1 1 2

E,W A5.43, A2.41, A2.42 Sheltered muddy gravels 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 E Lagoon sand shrimp Gammarus insensibilis 1 1 1 1 1 1 1 1 1 1 1

E,S A5.434 Flame/ File shell beds 1 1 3 1 3 1 1 1 3 1 1 3 1 1 1 1 1 1 1 1 1 1 E Gooseneck barnacle Pollicipes pollicipes 1 1 3 1 1 1 1 3 1 1 1 1 1 1

E,S,W, NI A5.435 Native Oyster Ostrea edulis beds 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 E, S Spiny lobster Palinurus elephas 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 1

S A5.52 Kelp and seaweed communities on sublittoral sediment 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E, S, W, NI Ocean quahog Arctica islandica 1 1 1 1 1 3 1 1 1 1 1 1

E,S,W, NI A5.62 Horse mussel (Modiolus modiolus) beds 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 E, S, W Fan mussel Atrina pectinata 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E, NI A5.63 Cold-water coral reefs 1 1 1 2 3 1 1 1 1 1 1 1 2 1 E, W Native oyster Ostrea edulis 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1

E,S A6.61 Coral Gardens 1 1 1 1 3 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 W Smooth venus clam Callista chione 1 1 1 1 1 1 2 1 1 1 2

S A6.75 Carbonate mound communities 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S Heart cockle aggregations Glossus humanus 1 1 1 1 1 1 1 1 1 1 1

E,W Various Tide-swept channels 1 1 1 1 1 1 1 1 1 1 1 1 NI Queen scallop Aequipecten opercularis 1 1 1 1 1 3 1 1 1

W Various Sediment habitats with long lived bivalves 2 1 1 1 1 1 1 1 1 1 1 1 1 NI Brackish cockle Cerastoderma glaucum 1 1 1 1 1 3 1 1 1

E N/A Areas of high planktonic primary productivity 3 1 3 1 1 1 1 1 2 2 3 1 2 1 1 1 1 1 1 E Defolin’s lagoon snail Caecum armoricum 1 1 1 1 1 1 1 1 1 1 1 1

E Sea snail Paludinella littorina 1 1 1 1 1 1 1 1 1 1 1

E Lagoon sea slug Tenellia adspersa 1 1 1 1 1 1 1 1 1 1 1 1

S Northern feather star aggregations on mixed substrata Leptometra celtica 1 1 1 1 1 1 1 1 1 1 1 1

NI Cushion star Porania pulvillus 1 1 1 1 1 1 1 1 1

NI Drummond's sea cucumber Thyonidium drummondi 1 1 1 1 1 1 1 1 1

Existing Habitats protected under EU legislation

New habitats proposed under new MPA legislation

Feature 

Type
†

EUNIS code

Note: Eunis codes were 

identified using the JNCC 

EUNIS translation matrix.  

Some habitats do not have 

a direct relationship to the 

EUNIS code and this 

column should only be used 

as a guide.

Feature 

(Bold type represents Broadscale habitats, normal type represents habitat FOCI)
Intermediate services Goods/Benefits

Regulating services
from Provisioning 

services

from Cultural 

services
Supporting services

from Regulating 

services

Existing species protected under EU legislation

New species proposed for protection under new MPAs - highly mobile 

New species proposed for protection under new MPAs - Low or limited mobility species

Feature  

Type †

Species Names Scientific Name Intermediate Services Goods/Benefits

Supporting services Regulating services
from Provisioning 

services

from Regulating 

services

from Cultural 

services

Scale of ecosystem service supplied relative to other features

Significant contribution

Moderate contribution

Low contribution

No or negligible ESP

Not assessed

Confidence in evidence

UK-related, peer-reviewed literature

Grey or overseas literature

Expert opinion or Obvious

Not assessed

Feature type†

Scottish MPA search feature

English MCZ feature

Welsh HP MCZ feature

Northern Ireland MCZ feature

EU Habitats Directive Annex 1 feature or sub-feature

#

#

#

#

3

2

1

S

E

W

NI

EU

Assessment of Importance Assessment of Confidence Feature Type



P
ri

m
a

ry
 p

ro
d

u
c
ti
o

n

L
a

rv
a

l 
a

n
d

 g
a

m
e

te
 s

u
p

p
ly

N
u

tr
ie

n
t 
c
y
c
li
n

g

W
a

te
r 

c
y
c
li
n

g

F
o

rm
a

ti
o

n
 o

f 
s
p

e
c
ie

s
 h

a
b

it
a

t

F
o

rm
a

ti
o

n
 o

f 
p

h
y
s
ic

a
l 
b

a
rr

ie
rs

F
o

rm
a

ti
o

n
 o

f 
s
e

a
s
c
a

p
e

B
io

lo
g

ic
a

l 
c
o

n
tr

o
l

N
a

tu
ra

l 
h

a
z
a

rd
 r

e
g

u
la

ti
o

n

W
a

s
te

 b
re

a
k
d

o
w

n
 a

n
d

 d
e

to
x
if
ic

a
ti
o

n

C
a

rb
o

n
 s

e
q

u
e

s
tr

a
ti
o

n

F
o

o
d

 (
w

il
d

, 
fa

rm
e

d
)

F
is

h
 f
e

e
d

 (
w

il
d

, 
fa

rm
e

d
, 
b

a
it
)

F
e

rt
il
is

e
r 

a
n

d
 b

io
fu

e
ls

O
rn

a
m

e
n

ts
 a

n
d

 a
q

u
a

ri
a

M
e

d
ic

in
e

s
 a

n
d

 b
lu

e
 b

io
te

c
h

n
o

lo
g

y

H
e

a
lt
h

y
 c

li
m

a
te

P
re

v
e

n
ti
o

n
 o

f 
c
o

a
s
ta

l 
e

ro
s
io

n

S
e

a
 d

e
fe

n
c
e

W
a

s
te

 b
u

ri
a

l 
/ 
re

m
o

v
a

l 
/ 
n

e
u

tr
a

li
s
a

ti
o

n

T
o

u
ri

s
m

 a
n

d
 n

a
tu

re
 w

a
tc

h
in

g

S
p

ir
it
u

a
l 
a

n
d

 c
u

lt
u

ra
l 
w

e
ll
-b

e
in

g

A
e

s
th

e
ti
c
 b

e
n

e
fi
ts

E
d

u
c
a

ti
o

n

P
ri

m
a

ry
 p

ro
d

u
c
ti
o

n

L
a

rv
a

l 
a

n
d

 g
a

m
e

te
 s

u
p

p
ly

N
u

tr
ie

n
t 
c
y
c
li
n

g

W
a

te
r 

c
y
c
li
n

g

F
o

rm
a

ti
o

n
 o

f 
s
p

e
c
ie

s
 h

a
b

it
a

t

F
o

rm
a

ti
o

n
 o

f 
p

h
y
s
ic

a
l 
b

a
rr

ie
rs

F
o

rm
a

ti
o

n
 o

f 
s
e

a
s
c
a

p
e

B
io

lo
g

ic
a

l 
c
o

n
tr

o
l

N
a

tu
ra

l 
h

a
z
a

rd
 r

e
g

u
la

ti
o

n

W
a

s
te

 b
re

a
k
d

o
w

n
 a

n
d

 d
e

to
x
if
ic

a
ti
o

n

C
a

rb
o

n
 s

e
q

u
e

s
tr

a
ti
o

n

F
o

o
d

 (
w

il
d

, 
fa

rm
e

d
)

F
is

h
 f
e

e
d

 (
w

il
d

, 
fa

rm
e

d
, 
b

a
it
)

F
e

rt
il
is

e
r 

a
n

d
 b

io
fu

e
ls

O
rn

a
m

e
n

ts
 a

n
d

 a
q

u
a

ri
a

M
e

d
ic

in
e

s
 a

n
d

 b
lu

e
 b

io
te

c
h

n
o

lo
g

y

H
e

a
lt
h

y
 c

li
m

a
te

P
re

v
e

n
ti
o

n
 o

f 
c
o

a
s
ta

l 
e

ro
s
io

n

S
e

a
 d

e
fe

n
c
e

W
a

s
te

 b
u

ri
a

l 
/ 
re

m
o

v
a

l 
/ 
n

e
u

tr
a

li
s
a

ti
o

n

T
o

u
ri

s
m

 a
n

d
 n

a
tu

re
 w

a
tc

h
in

g

S
p

ir
it
u

a
l 
a

n
d

 c
u

lt
u

ra
l 
w

e
ll
-b

e
in

g

A
e

s
th

e
ti
c
 b

e
n

e
fi
ts

E
d

u
c
a

ti
o

n

E,EU,W A1.1 High energy intertidal rock 3 2 3 1 2 1 1 1 1 2 3 1 1 2 1 1 1 1 1 1 1 EU Allis shad Alosa alosa 1 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E,EU,W A1.2 Moderate energy intertidal rock 3 2 3 1 2 1 1 1 2 3 1 1 2 1 1 1 1 1 1 1 EU Twaite shad Alosa fallax 1 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E,EU,W A1.3 Low energy intertidal rock 3 2 3 1 2 1 1 1 2 3 1 1 2 1 1 1 1 1 1 1 EU Atlantic salmon Salmo salar 1 3 3 1 1 1 1 1 3 1 1 1 1 1 1 3 1 2 1

E,W A2.2 Intertidal sand and muddy sand 3 3 3 1 3 1 3 3 1 2 1 2 1 2 3 3 1 1 1 3 1 EU Sea lamprey Petromyzon marinus 1 3 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1

E,W A2.3 Intertidal mud 3 3 3 1 1 1 3 3 3 3 3 1 3 3 3 3 1 1 1 1 EU River lamprey Lampetra fluviatilis 1 3 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1

E,EU A2.4 Intertidal mixed sediments 3 3 3 1 3 1 1 3 1 2 1 2 1 2 3 3 1 1 1 1 1 EU Grey seal Halichoerus grypus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 3

E A2.5 Coastal saltmarshes and saline reedbeds 2 3 3 1 3 3 3 3 3 3 3 1 3 3 3 3 3 3 1 3 1 EU Common seal Phoca vitulina 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 3

EU,E,W A2.6 Intertidal sediments dominated by aquatic angiosperms 2 3 1 2 1 1 1 3 1 3 1 3 1 1 1 1 1 1 1 EU, S Bottlenose dolphin Tursiops truncatu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 3 1

EU,E,W A2.7 Intertidal biogenic reefs 1 1 2 1 3 1 1 2 1 1 2 2 2 1 2 2 2 1 1 1 EU, S, NI Harbour porpoise Phocoena phocoena 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 3 1

EU,E,W A3.1 High energy infralittoral rock* 2 2 1 2 1 1 1 3 1 1 1 1 1 1 1 1 EU Otter Lutra lutra 1 1 1 1 1 1 1 1 1 1 1 1 3 3 1 3

EU,E,W A3.2 Moderate energy infralittoral rock* 2 2 1 2 1 1 1 3 1 1 1 1 1 1 1 1

EU,E,W A3.3 Low energy infralittoral rock* 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 E Smelt Osmerus eperlanus 1 3 1 1 1 1 1 3 1 3 1 1 1 1 3 1 1

EU,E,W A4.1 High energy circalittoral rock** 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 E European eel Anguilla anguilla 1 3 1 1 1 1 1 1 3 1 3 1 1 1 1 1 1 1 1

EU,E,W A4.2 Moderate energy circalittoral rock** 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 S Blue ling Molva dypterygia 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

EU,E,W A4.3 Low energy circalittoral rock** 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 S Orange roughy Hoplostethus atlanticus 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1

S A5.1, A5.2 Offshore subtidal sands and gravels 1 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 S Sandeels 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1

E,W A5.2 Subtidal sand 3 3 3 1 3 1 3 1 2 3 1 3 3 1 1 1 NI Sole Solea solea 1 3 1 1 1 1 1 3 1 1 1 1 1 1 1

EU,E,W A5.4 Subtidal mixed sediments 3 3 3 1 3 1 3 3 2 3 1 3 3 3 1 1 NI Plaice Pleuronectes platessa 1 3 1 1 1 1 1 3 1 1 1 1 1 1 1

EU,E,W A5.5 Subtidal macrophyte-dominated sediment 3 2 2 1 2 1 1 2 2 3 1 3 2 1 1 2 1 1 1 E Undulate ray Raja undulata 1 1 1 1 1 1 1 1 1 1 1 1 1

EU,E,W A5.6 Subtidal biogenic reefs 1 2 3 1 2 1 3 3 1 3 1 2 1 1 2 2 1 1 1 1 NI Spotted ray Raja montagui 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1

EU X02 Saline lagoons 3 3 1 3 1 1 1 1 1 1 1 NI Thornback ray Raja clavata 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1

EU, E, NI A1.32 Estuarine rocky habitats 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 NI Cuckoo ray Leucoraja naevus 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1

EU A1.44 Submerged or partially submerged sea caves 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S, NI Common skate Dipturus batis 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1

E,W, NI A4.12 Fragile sponge&anthozoan communities on subtidal rocky habitats 1 1 3 1 1 1 1 3 1 1 1 1 1 3 1 1 S Basking shark Cetorhinus maximus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1

W A4.131, A4.2122 Subtidal rock with Ross 'coral' Pentapora foliacea 1 1 2 1 1 1 1 1 1 1 3 1 1 S Minke whale Balaenoptera acutorostrata 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1

E A4.22 Ross worm Sabellaria spinulosa reefs 1 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S Risso's dolphin Grampus griseus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

All A5.51 Maerl beds 3 1 1 1 3 1 1 1 3 1 1 1 1 1 1 1 S White-beaked dolphin Lagenorhynchus albirostris 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

S A5.5112 Maerl or coarse shell gravel with burrowing sea cucumbers 3 1 1 1 3 1 1 1 3 1 1 1 1 1 1

All A5.53, A5.545, A2.61 Seagrass beds 2 1 2 1 3 1 1 2 1 2 2 3 1 2 2 1 2 2 2 2 2 1 2 1 E, W Peacock’s tail Padina pavonica 2 1 1 2 1 1 1 1 1 1 1 1

EU A5.71 Submarine structures made by leaking gases 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E, W Burgundy maerl paint Cruoria cruoriaeformis 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E, W Grateloup’s little-lobed weed Grateloupia montagnei 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E,W A2.1 Intertidal coarse sediment 1 3 1 1 3 1 1 3 1 1 2 1 1 3 3 1 1 1 1 1 E, W Coral maerl Lithothamnion corallioides 3 1 1 1 3 1 1 3 1 1 1 1

E,W A5.1 Subtidal coarse sediment 3 3 3 1 3 1 3 1 2 3 1 3 3 1 1 1 E, W Common maerl Phymatolithon calcareum 3 1 1 1 3 1 1 3 1 1 1 1

E,W A5.3 Subtidal mud 3 3 3 1 3 1 3 3 2 3 1 3 3 3 1 1 W Bearded red seaweed Anotrichium barbatum 1 1 1 1 1 1 1 1 1 1

W A5.4, A5.3 Subtidal mixed muddy sediments 3 3 3 1 3 1 3 3 2 3 1 3 3 3 1 1 NI A brown alga Ascophyllum nodosum ecad mackayii 3 1 2 1 1 1 1 1

S A7.4, A7.7 Salinity fronts 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 2 1 1 1 NI A red alga Atractophora hypnoides 3 1 2 1 1 1 1 1

S Various Low or variable salinity habitats 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 E Tentacled lagoon-worm Alkmaria romijni 1 1 1 1 1 1 1 1 1 1 1 1

E,W A1.2142, A3.2112 Intertidal under boulder communities 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 E Lagoon sandworm Armandia cirrhosa 1 1 1 1 1 1 1 1 1 1 1 1

E A1.127, A1.223, A4.231 Peat and clay exposures 1 1 2 1 1 1 1 1 E Giant goby Gobius cobitis 1 1 1 1 1 2 1 1 1 1 1 1

S A1.325 Sea loch egg wrack beds 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E Couch’s goby Gobius couchi 1 1 1 1 1 3 1 1 1 1 1 1

E A1.441, B3.114, B3.115 Littoral chalk communities 1 1 1 3 1 1 1 1 1 1 1 1 E Long snouted seahorse Hippocampus guttulatus 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1 3 3

E,S,W, NI A2.2, A2.7, A5.6 Blue Mussel beds 1 1 1 1 1 1 1 1 1 3 1 2 1 2 1 1 1 1 1 1 1 1 1 E Short snouted seahorse Hippocampus hippocampus 1 3 1 1 1 1 1 2 1 1 1 1 1 1 1 3 3

NI A2.23 or A5.2 Stable sands with associated fauna 1 1 1 1 2 2 2 3 1 1 1 2 1 1 1 1 1 1 1 1 1 E Trembling sea mat Victorella pavida 1 1 1 1 1 1 1 1 1 1

E,W A2.71 Honeycomb worm Sabellaria alveolata reef 1 1 1 3 1 1 2 1 1 1 2 1 1 1 1 1 1 1 NI Ross coral / Potato crisp bryozoan Pentapora foliacea 1 1 2 1 2 1 1 1 1 1

S A3.126, A3.213 Tide-swept algal communities (Laminaria hyperborea, Halidrys siliquosa) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NI Football sea squirt Diazona violacea 1 1 2 1 2 1 1 1 1 1 1 1

S A3.126, A3.213, A1.15 Tide-swept algal communities 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S, W Burrowing sea anemone aggregations Arachnanthus sarsi 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

S A4.133, A4.211 Northern sea fan and sponge communities 1 1 1 1 1 1 1 1 1 1 1 1 E Sea-fan anemone Amphianthus dohrnii 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E A4.23 Subtidal chalk 1 1 2 1 1 1 1 1 1 1 1 1 E,W Pink sea-fan Eunicella verrucosa 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3

E A5.12, A5.13 Subtidal sands and gravels 1 1 1 1 2 1 1 2 3 1 1 1 1 1 E,W Kaleidoscope jellyfish Haliclystus auricula 1 1 1 1 1 1 1 1 1 1 1

S A5.133 Shallow tide-swept coarse sands with burrowing bivalves (Morella sp.) 1 1 1 1 1 1 1 1 1 1 1 E Sunset cup coral Leptopsammia pruvoti 1 1 2 1 1 1 1 1 1 1 3 1

E,S, NI A5.361 Sea-pen and burrowing megafauna communities 1 1 2 1 3 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 E,W Stalked jellyfish Lucernariopsis campanulata 1 1 1 1 1 1 1 1 1

S A5.371 Inshore deep mud with burrowing heart urchins 3 3 3 1 3 1 3 1 2 1 1 3 3 3 1 1 E St. John’s jellyfish Lucernariopsis cruxmelitensis 1 1 1 1 1 1 1 1 1

W, NI A6.5 Mud habitats in deep water 3 3 3 1 3 1 3 1 2 3 1 3 3 3 1 1 E Starlet sea anemone Nematostella vectensis 1 1 1 1 1 1 1 1 2

E,W A5.43, A2.41, A2.42 Sheltered muddy gravels 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 E Lagoon sand shrimp Gammarus insensibilis 1 1 1 1 1 1 1 1 1 1 1

E,S A5.434 Flame/ File shell beds 1 1 3 1 3 1 1 1 3 1 1 3 1 1 1 1 1 1 1 1 1 1 E Gooseneck barnacle Pollicipes pollicipes 1 1 3 1 1 1 1 3 1 1 1 1 1 1

E,S,W, NI A5.435 Native Oyster Ostrea edulis beds 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 E, S Spiny lobster Palinurus elephas 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 1

S A5.52 Kelp and seaweed communities on sublittoral sediment 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E, S, W, NI Ocean quahog Arctica islandica 1 1 1 1 1 3 1 1 1 1 1 1

E,S,W, NI A5.62 Horse mussel (Modiolus modiolus) beds 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 E, S, W Fan mussel Atrina pectinata 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

E, NI A5.63 Cold-water coral reefs 1 1 1 2 3 1 1 1 1 1 1 1 2 1 E, W Native oyster Ostrea edulis 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1

E,S A6.61 Coral Gardens 1 1 1 1 3 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 W Smooth venus clam Callista chione 1 1 1 1 1 1 2 1 1 1 2

S A6.75 Carbonate mound communities 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S Heart cockle aggregations Glossus humanus 1 1 1 1 1 1 1 1 1 1 1

E,W Various Tide-swept channels 1 1 1 1 1 1 1 1 1 1 1 1 NI Queen scallop Aequipecten opercularis 1 1 1 1 1 3 1 1 1

W Various Sediment habitats with long lived bivalves 2 1 1 1 1 1 1 1 1 1 1 1 1 NI Brackish cockle Cerastoderma glaucum 1 1 1 1 1 3 1 1 1

E N/A Areas of high planktonic primary productivity 3 1 3 1 1 1 1 1 2 2 3 1 2 1 1 1 1 1 1 E Defolin’s lagoon snail Caecum armoricum 1 1 1 1 1 1 1 1 1 1 1 1

E Sea snail Paludinella littorina 1 1 1 1 1 1 1 1 1 1 1

E Lagoon sea slug Tenellia adspersa 1 1 1 1 1 1 1 1 1 1 1 1

S Northern feather star aggregations on mixed substrata Leptometra celtica 1 1 1 1 1 1 1 1 1 1 1 1

NI Cushion star Porania pulvillus 1 1 1 1 1 1 1 1 1

NI Drummond's sea cucumber Thyonidium drummondi 1 1 1 1 1 1 1 1 1

Existing Habitats protected under EU legislation

New habitats proposed under new MPA legislation

Feature 

Type
†

EUNIS code

Note: Eunis codes were 

identified using the JNCC 

EUNIS translation matrix.  

Some habitats do not have 

a direct relationship to the 

EUNIS code and this 

column should only be used 

as a guide.

Feature 

(Bold type represents Broadscale habitats, normal type represents habitat FOCI)
Intermediate services Goods/Benefits

Regulating services
from Provisioning 

services

from Cultural 

services
Supporting services

from Regulating 

services

Existing species protected under EU legislation

New species proposed for protection under new MPAs - highly mobile 

New species proposed for protection under new MPAs - Low or limited mobility species

Feature  

Type †

Species Names Scientific Name Intermediate Services Goods/Benefits

Supporting services Regulating services
from Provisioning 

services

from Regulating 

services

from Cultural 

services

Scale of ecosystem service supplied relative to other features

Significant contribution

Moderate contribution

Low contribution

No or negligible ESP

Not assessed

Confidence in evidence

UK-related, peer-reviewed literature

Grey or overseas literature

Expert opinion or Obvious

Not assessed

Feature type†

Scottish MPA search feature

English MCZ feature

Welsh HP MCZ feature

Northern Ireland MCZ feature

EU Habitats Directive Annex 1 feature or sub-feature

#

#

#

#

3

2

1

S

E

W

NI

EU

30 habitats 
protected by EU 

legislation

30 habitats 
protected by new 
MPA legislation

10 species protected 
by EU legislation

16 species (highly 
mobile) protected by 
new MPA legislation

42 species protected 
by new MPA 

legislation 
(Low/Limited 

Mobility)



• National Ecosystem Assessment Follow-on 
Project (2012-2013).

• Marine ecosystem service framework was 
further refined (Turner et al., 2015).

• The matrices (habitats and species) were 
expanded and refined (Saunders et al., 
2015).

• A practicable set of ecosystem service 
indicators were developed and UK data 
sources were identified (Atkins et al., 2015).

Further Development of the Matrix Approach



• Joint Project between Aberdeen, Xiamen, Hull Universities.

• Co-funded by the Royal Society of Edinburgh (RSE) and the 
National Natural Science Foundation of China (NSFC).

• Project aims:

1. Review & compare EU/Scottish and Chinese/Xiamen 
approaches to MPA policy and ES applications;

2. Modify the matrix framework to include seabirds & 
Chinese protected features;

3. Apply the framework to functionally similar species and 
MPAs in Scotland and China; and

4. Conduct stakeholder workshops in both countries and 
explore valuation methods such as benefit transfer.

International Application of the Matrix Approach





Local Application of the Matrix Approach

• Project funded by Uni. Aberdeen
(Impact Knowledge Exchange and 
Commercialisation Award)

• Local application to features of Aberdeen 
Bay & East Caithness.

• Produced site specific matrices for:

• Annex II species

• Seabirds

• Habitats 

• Formed  the basis of discussion within a 
workshop setting:

• Sense check of local application

• Identified suitable indicators

• Identification of local data sets
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Existing Species protected under EU legislation

EU Grey seal Halichoerus grypus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 3 1 1

EU Common seal Phoca vitulina 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 3 1 3

EU, S Bottlenose dolphin Tursiops truncatu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 3 1 2 1

EU, S, NI Harbour porpoise Phocoena phocoena 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 3 1 1 1

EU Otter Lutra lutra 1 1 1 1 1 1 1 1 1 1 1 1 3 3 1 3 1 1

EU Atlantic salmon Salmo salar 1 3 3 1 1 1 1 1 3 1 1 1 1 1 1 3 1 2 1 2 1

EU Sea lamprey Petromyzon marinus 1 3 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 1

EU River lamprey Lampetra fluviatilis 1 3 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 1

Annex II species not designated in local MPAs

Feature Type 

†

Species Names Scientific Name Intermediate Services Goods/Benefits

Supporting services
Regulating 

services

from Provisioning 

services

from Regulating 

services
from Cultural services

Scale of ecosystem service supplied reative to other features

Significant contribution

Moderate contribution

Low contribution

No or negligible ESP

Not assessed

Confidence in evidence

UK-related, peer-reviewed iterature

Grey or overseas literature

Expert opinion or Obvious

Feature type †

Scottish MPA search feature

Northern Ireland MCZ feature

EU Habitats Wild Birds Directive

#

#

#

#
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EU Northern fulmar Fulmarus glacialis 1 1 1 1 3 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Black-legged kittiwake Rissa tridactyla 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Herring gull Larus argentatus 1 1 3 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Little tern Sternula albifrons 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Sandwich tern Sterna sandvicensis 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Common tern Sterna hirundo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Common guillemot Uria aalge 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Arctic tern Sterna paradisaea 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU European shag Phalacrocorax aristotelis 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Razorbill Alca torda 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1
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EU Eider Somateria mollissima 1 1 1 1 3 1 1 3 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 3 1 1

EU Pink-footed goose Anser brachyrhynchus 1 2 3 1 3 1 1 3 3 1 1 3 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Lapwing Vanellus vanellus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 3 1 1

EU Redshank Tringa totanus 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 1

EU Greylag Goose Anser anser 1 2 3 1 3 1 1 3 1 1 1 3 1 1 1 1 1 1 1 1 1 1 1 3 1 1

EU Whooper swan Cygnus cygnus 1 2 3 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 1

Goods/Benefits

Supporting services Regulating from Provisioning from Regulating 

Designated seabirds in local MPAs

Feature Type 

†

Species Names Scientific Name Intermediate Services

from Provisioning from Regulating from Cultural services

Designated birds not included in existing matrices

from Cultural services

Seabirds - 'True Marine Seabirds which depend on the UK marine environment for their breeding and survival and occur in numbers greater than 50 per year'

Designated birds not included in existing matrices

Feature Type 

†

Species Names Scientific Name Intermediate Services Goods/Benefits
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EU B1 Coastal dunes and sandy shores 3 1 3 3 3 3 3 1 3 3 3 3 1 1 3 3 3 3 3 3 3 2 3 3 1 1
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Existing Habitats protected under EU legislation

E A2.5 Coastal saltmarshes and saline reedbeds 2 3 3 1 3 3 3 3 3 3 3 1 3 3 3 3 3 3 1 3 1 1 1

E,W A2.2 Intertidal sand and muddy sand 3 3 3 1 3 1 3 3 1 2 1 2 1 2 3 3 1 1 1 3 1 3 3

E,W A2.3 Intertidal mud 3 3 3 1 1 1 1 3 3 3 3 3 1 3 3 3 3 1 1 1 1 1 1

E,EU A2.4 Intertidal mixed sediments 3 3 3 1 3 1 1 3 1 2 1 2 1 2 3 3 1 1 1 1 1

Goods/Benefits

Supporting services Regulating from Provisioning from Regulating 

Designated habitats not included in existing matrices

Feature Type† EUNIS code

Note: Eunis codes were identified 

using the JNCC EUNIS translation 

matrix.  Some habitats do not have a 

direct relationship to the EUNIS code 

and this column should only be used as 

a guide.

Feature 

(Bold type represents Broadscale habitats, normal type represents habitat 

FOCI)

Intermediate services

from Provisioning from Regulating from Cultural services

from Cultural services

Designated habitats not included in existing matrices

Designated habitats included in existing matrices

Feature Type† EUNIS code

Note: Eunis codes were identified 

using the JNCC EUNIS translation 

matrix.  Some habitats do not have a 

direct relationship to the EUNIS code 

and this column should only be used as 

a guide.

Feature 

(Bold type represents Broadscale habitats, normal type represents habitat 

FOCI)

Intermediate services Goods/Benefits

Supporting services Regulating 

Scale of ecosystem service supplied reative to other features

Significant contribution

Moderate contribution

Low contribution

No or negligible ESP

Not assessed

Confidence in evidence

UK-related, peer-reviewed iterature

Grey or overseas literature

Expert opinion or Obvious

Feature type †

Scottish MPA search feature

Northern Ireland MCZ feature

EU Habitats Wild Birds Directive

#

#

#

#
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Industrial Application of the Matrix Approach

• NERC-funded DECOM-MPA project.

• The project will:

1. Develop a Decision Support Document;

2. Gather and Assess Best Available 
Scientific Evidence;

3. Engage End-Users Throughout the 
Project;

4. Use Industry-Led Case Studies to Test the 
DSD; and

5. Disseminate Findings to a Wide Range of 
Stakeholders.

• Incorporate an innovative natural capital 
approach which builds on the VN matrices.

RESOURCE 8: Underlying scientific evidence relating to decommissioning in the marine environment

Decision Support Framework
Impacts (on Welfare)State changesPressuresActivities

RESOURCE 1: 
Range of available 
decommissioning options

RESOURCE 2:
Decommissioning Activities-
Pressures matrix
(adapted from JNCC)

RESOURCE 4:
Feature
sensitivities to 
pressures 
(JNCC)

RESOURCE 3: 
Range of protected 
features in UK MPAs

RESOURCE 7:
Goods/benefits 
matrices

QUESTION 2: 
What are the 
appropriate
decommissioning 
options for site?

QUESTION 3:
What potential 
decommissioning
activities are 
required?

QUESTION 4: 
What potential 
pressures may 
result from the 
decommissioning 

activities?

Question 7:
What is the 
potential for loss of 
intermediate 
ecosystem 

services?

Question 8:
What is the 
potential for loss of 
goods/benefits?

Responses (as Measures)

Question 6:
What potential loss 
or damage may be 
caused to the 
features as a result 

of activities?

Question 10:
What goods or 
benefits may be 
lost or gained? 

Question 9:
What ecosystem 
services may 
potentially be lost 
or gained?

Assessment of potential 
impacts with regard to 

Conservation Objectives

Reconsider selected 
Decomissioning Options

Mitigation to reduce 
negative State changes and 

Impacts (on Welfare)

Management measures to 
further enhance gains in 

Goods/Benefits

QUESTION 1:
What oil and gas 
structure(s) 
require(s) 
decommissioning?

Drivers

RESOURCE 5:
Intermediate 
ecosystem 
service 
matrices

RESOURCE 6:
Assessment of 
decomissioning 
options on 
ecosystem service 

provision

QUESTION 5:
What MPA 
features are 
present within the 
site?

KEY:

Information resources

Filtered/Site-specific Information

Decision Support Outputs

Management Responses

Underlying scientific evidence



• Valuing ecosystem services and societal benefits provided by 
MPAs using space-based imaging of the coastal zone

• Using The Wash and North Norfolk Coast SAC saltmarsh as a 
case study site:

I. Create saltmarsh type and extent maps using Sentinel-2 satellite 
derived data and visualise using GIS software. 

II. Use established VNN matrices to identity the importance of 
ecosystem services provided by saltmarsh.

III. Interrogate local stakeholder opinion data collated through a 
state-of-the-art process: Community Voice.

IV. Conduct stakeholder workshops to identity region specific 
saltmarsh valuations.

V. Draft a peer-reviewed methods paper on the novel approach.

Valuing Nature Placement Scheme 2017-18



Marine Protected Areas 
and Ecosystem Services –
Linking Conservation and 

Human Welfare?
(Potts et al., 2013)

Timescale for the development and application of ecosystem service framework, indicators and matrices

Ecosystem Service  
Framework for UK 

Coastal Waters
(Turner et al., 2014)

Ecosystem Service Matrix 
for Protected UK Coastal 

Habitats and Species
(Potts et al., 2014)

Revised Ecosystem 
Service Framework for 

UK Coastal Waters
(Turner et al., 2015)

Identification of a 
Practicable Set of 
Ecosystem Service 

Indicators
(Atkins et al., 2015)

Expanded Ecosystem 
Service Matrix for 

Habitats and Species
(Saunders et al., 2015)

Ecosystem Service Matrix 
Scientific Workshop #1

(Xiamen, China)

Ecosystem Service Matrix 
Scientific Workshop #2
(Aberdeen, Scotland)

Ecosystem Service Matrix 
Workshop #3

(Aberdeen, Scotland)

Ecosystem Service Matrix 
Workshop #4

(Xiamen, China)

Ecosystem Service Matrix 
for UK Seabirds

(Burdon et al., 2017)

Ecosystem Service  
Stakeholder Mapping 

Workshop: Pilot #1
(Aberdeen Bay, Scotland)

Ecosystem Service 
Stakeholder Mapping 

Workshop: Pilot #2
(Moray Firth, Scotland)

Valuing Nature 
Placement Scheme: 

Dr Sam Lew
E-IFCA to UHULL

Ecosystem Service Flows 
from MPAs in the UK and 

China: Shared Learning 
for Improved Site Design 

and Management
(Potts et al., in prep.)

Development and 
Application of Ecosystem 

Service Indicators for 
MPA Designation and 

Management
(Burdon et al., in prep.)

Navigating Coastal 
Change in NE Scotland. 
Expanding the Role of 
Participatory Mapping 

and Deliberation for the 
Management of MPAs 

and Coastal 
Developments

(Potts et al., in prep.)

2011-2013 2014 2015 2016 2017 2018



Thank you
For more information 
visit www.hull.ac.uk

Dr Daryl Burdon - D.Burdon@hull.ac.uk - @DarylBurdon


