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What we’re talking about

How do ecosystem services
change in North Devon under
| different conditions?

* Ecosystem service assessment
* Scenario development

* Modelling ecosystem service
change

Why use GIS?
e Spatial area

e Spatial interactions

g T e Spatial model to assess scenario
changes



ECOSYSTEM SERVICE ASSESSMENT
Subtidal sediment habitats

Venerid bivalves in circalittoral coarse sand or gravel
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Nephtys cirrosa and Bathyporeia spp. in infralittoral sand
SS.1GS.FaS.NcirBat
Image: ©Francis Bunker
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ECOSYSTEM SERVICE ASSESSMENT
Creation of benthic habitat map

AY

A3.1: Allantic and Mediterranean high energy infralittoral rock | A5.14:Circalittoral coarse sediment

A3.2: Atlantic and Mediterranean maderate energy infralittoral rock

A5.142: [Mediomastus fragilis), [Lumbrineris] spp. and venerid bivalves in circalittoral coarse sand or gravel
A3.31: Silted kelp on low energy infralittoral rock with full salinity A5 2: Sublittoral sand
Ad: Atlantic and Mediterranean high energy circalittoral rock A5.23: Infralittoral fine sand or A5.24: Infralittoral muddy sand
A4.11: Very tide-swept faunal communities on circalittoral rock or A4.13: Mixed faunal turf communities on circalittoral rock A5 231: Infralittoral mobile clean sand with sparse fauna
A4 2 Atlantic and Mediterranean moderate energy circalittoral rock AB 233 [Nephtys cirrosa] and [Bathyporeia) spp. in infralittoral sand
7// A4.2211: [Sabellaria spinulosa] with a bryozoan turf and barnacles on silty turbid circalittoral rock

A4.31: Brachiopod and ascidian communities on circalittoral rock

. A5.242: [Fabulina fabula] and [Magelona mirabilis] with venerid bivalves and amphipods in infralittoral compacted fine muddy sand
| A5.25: Circalittoral fine sand or A5.26: Circalittoral muddy sand

AS5.13: Infralittoral coarse sediment A5 33 Infralittoral sandy mud or A5 34 Iniralittoral fine mud
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ECOSYSTEM SERVICE ASSESSMENT
Assign broad habitat types

A3.1° Atantic and Medierranean high energy Infralitoral rock 814 Circalitoral eoarse sediment
A3.2 Atant moderate energ: 45142 [Mediomastus fragiis), [Lumibrineris] spp. and venerid bivalves in cicaliftoral coarse sand of gravel
A3.31: Sited kelp on low ensrgy infraltoral rock with ful salinity A5.2: Sublitioral sand
Ad: Allantic and Medierranean high eneray eircalitorsl rock A8.23: Infralitioral fine sand or AB.24: Infralitoral muddy sand
A4 11: Very ide-swepl faunal communities on cicaloral fock of A4.13: MIxed faunal Wl commUnites on circaitioral rock 5231 Inralitoral mobie clean sand with sparsa fauna
4.2 Atian moderate energ: rock A5.233: [Nepht 20
/77, Aa.2211: [3abellaria spinwlosa] with a bryszoan fuf and bamackes on sity turbid circaiitoral rock A5.242 [Fabulina fabula] and [Magelona miratils) with venerid bivalves and amphipods i infralitioral compacted fine muddy sand
4,31 Brachioped and ascidian communities on circalitoral rock 8,25 Circalitoral fine sand or AS 26 Circalitioral masddy sand
513 InfraliNoral coarse sediment 5.3 Infraltioal sandy mud of AS 34 Infrabtioral ine mud
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27 | SS.SBR.SMus MytSS Ss SBR. SMus MytSS 04
Shingle, coarse sand,

28 | IMX.EstMx.CreAph MX EstMx CreAph mixed sediments 97
Shingle, coarse sand,

28 | IMX FaMx.An MX FaMx An mixed sediments 97
Shingle, coarse sand,

28 | IMX.FaMx VsenMtru MX FaMx VsenMtru mixed sediments 97

28 | IMX.KSwMx.LsacX IMX KSwMx LsacX Kelp 97
Shingle, coarse sand,

28 | LMX IMX mixed sediments 97
Shingle, coarse sand,

28 | LMX.novo.HedMacMx IMX novo HedMacMx mixed sediments 97y
Shingle. coarse sand,

28 | LMX.novo.HedOIMx IMX novo HedOIMx mixed sediments @7
Shingle, coarse sand.

28 | LMX.novo.HedSerMx LMX novo HedScrMx mixed sediments o7
Shingle, coarse sand,

28 | LMX Psyllid ILMX | Psyllid mixed sediments ©7)
Shingle, coarse sand,

28 | LMX Psyllid VS ILMX | Psyllid Vs mixed sediments ©7)

28 | SS.SMx SS SMx 04
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A., Frid C.LJ,, Eno, N.C., Dernie, K.M., Sharp, R.A.M,,
Wyn, G.C.& Ramsay, K. (2008). Mapping the sensitivity
of benthic habitats to fishing in Welsh waters-
development of a protocol. CCW [Policy Research]
Report No: [8/12], 85pp.
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ECOSYSTEM SERVICE ASSESSMENT
Level of ecosystem servjce provision

CARBON
SEQUESTRATION

% Portrait of Cod ©August
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ECOSYSTEM SERVICE ASSESSMENT
Link service provision to broad habitat
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ECOSYSTEM SERVICE ASSESSMENT
Maps of level of ecosystem delivery
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ECOSYSTEM SERVICE ASSESSMENT
Maps of level of ecosystem delivery




QUICK SUMMARY

We decided which ecosystem we wanted to
assess

Looked at which habitats are present in our study
area

Decided which services we would assess

Understood how our habitat information would
have to be presented in order to link it to level of
service provision

Presented the level of ecosystem service
orovision within the UNESCO North Devon
piosphere reserve




Any questions so far??




SCENARIO DEVELOPMENT

Working with our stakeholders
Mapping DIPSR analysis — maps of Drivers,
Responses and State
Present to stakeholders
Incorporate additional information

Suggestion and prioritisation of locally
Important scenarios

Decision on final 3 scenarios



SCENARIO DEVELOPMENT
Scoping and stakeholder involvement

DRIVERS
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A3.1: Atlantic and Mediterranean
high energy infralittoral rock

A3.2: Atlantic and Medilerranean
moderate energy infralittoral rock

A3.31: Silted kelp on low energy

¥ infralittoral rock with full salinity

Ad: Atlantic and Mediterranean
high energy circalittoral rock
A4.11/AG.13; Very tide-swept
faunal or mixed faunal turf
communities on circalittoral rock

STATE (Habitats)

A6.2: Atlantic and Mediterranean
moderate energy circalittoral rock

A4 2211: Sabefiaria spinulosa
with bryozoan turf & bamacies on
silty turbid circalittoral rock

A4 .31: Brachiopod and ascidian
communiies on circalittoral rock
A5.13: Infrakttoral coarse.
sedimen

A5.14: Circalitioral coarse
sediment
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Bathyporeia spp. in infralttoral
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SCENARIO DEVELOPMENT

First Workshop to identify and prioritise scenarios

i
i ElaboNted by Prioritised at Final scenarios Comments
project tyam Stakeholder
Workshop 3
Tiglal Tidal I5cored low importance by
velopment development Istakeholders
TMCZ rMCZ rMCZ IMEZ [Tranche 2 rMCZs does not
designation designation designation designation include Morte platform, thus

two subscenariosincluding
and not including Morte
Platform were devised

Coastal change Drivers and pressureson
lseabed habitats unclear

Increased Increased Decreased Wery restricted area (only

nutrients nutrients Futrienfs lwithin estuary) affected by
pressure, ecological impacts
uncertain

Aggregate Aggregate Agaregate Aggregate Extraction site underwent

extraction extraction extraction extraction changes due to seabed depth
constraints

Blue growth Blue growth Iscored low importance by

/ lstakeholders
Windfarm Windfarm Renewahles Very=mall area affected by
evelopment development array pressure, below limits of

model accuracy

Local fisheri Dizmissed by stakeholders-
managemeyft.* led by fisheries sector

Agquaculture Aguaculture Introduced at Workshop 3 by
development** development stakeholdersasa
replacementto Local
fisheries management

* Local fisheries management was suggested at Stakeholder Workshop 2, but time prevented its
development during that event, so the scenario was subsequently developed by the project team.

** pquaculture development was added, at the request of Stakeholders during Stakeholder
Workshop 3, as an alternative fisheries development option following the rejection of the proposel:l
local fisheries management scenario.




SCENARIO DEVELOPMENT

What the scenarios look like

SCENARIO - iMCZs are designated

. )

.

.

7
.
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Note:
Please consider 2 options
1) All MCZs are designated
2) The North of Lundy IMCZ

iSNOT designated,
but all others are.

Scenario Outcome
7z mez
Bottom gear
(Anrual toat density)
1-9
10-24

B 25 -s0

) s

SCENARIO - Aggregate extraction\ 2

14
!
P

Scenario outcome
New aggregate extraction area
Bottom gear
(Annual boat censiy)

1-9

10-24

Bl -5

SCENARIO -Increased local fisheries regulations

P

s

Note:
Currently haven? considered
addtional management options.
but wish to include In final scenario

Ray Box (adjusted to be square)

Nofixed nets
757 whek box
Lundy designations
~~ | Lundy no take zone
[TITT]) Lundy no towed gear area
{2552 No speartishing zone
Bottom gear
(Annus toat densiy)
1-9
10-24

B 25500

B

| SCENARIO - Mussel aquaculture| *

Scenario outcome
Mussel aquaculture area
Bottom gear

(Annual tost densiy)




SCENARIO DEVELOPMENT
What the scenarios Iook like

SCENARIO - Increased nutrient input to estuary]

e
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v o i SRS
’ a0 “ ot - -
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o

Bl -5

Scenario Outcome
[ increased Nutrent input
Current Situation
®  Shellfish waters monitoring

I
BEE] eutrophic coastal area
Bottom gear
(Annual boat density)

1-9

10-2¢

SCENARIO Deve|opmerl of full wm(farm array| .

\ e
\

Scenario Outcome
®  Windturbine (85m diameter)
@ Offshore substation (60 x S0m)

——— Export cabies (to shore)

Attay cables

(between turbines)

Current Situation

f Wind energy Ikense area

Windfarm site boundary

|:| (taken from Atlartic Aray)

Bottom gear

(Annual boat densiy)

1-9

10-2

I 2 2

Note:
Demonstration turbines 20m x 20m

Demonstration turbine scour
area - 30m around turbine

Demonstration turbine navigational
‘safety - 50m around turbine

Scenario outcome
& Demonstralon turbine
©  Lynmouth substation
——— Tidal aray cables
Export cables
Current situation
["] North Devon demonstration zane
|| Puise Energy option lease area
Bottom gear

(Annul togt density)

1-9
10-24

I 550 o




Initial scenarios
(Stakeholder

Elaborated by
project team

Prioritised at
Stakeholder

Final scenarios

Comments

Workshop 2) Workshop 3

Tidal Tidal Scored low importance by

development development stakeholders

rMCcZ rMCZ rMCZ rMCZ Tranche 2 rMCZs does not

designation designation designation designation include Maorte platform, thus
ftwo subscenarios including
and not including Morte
Platform were devised

Coastal change Criversand pressures on
=eabed habitats unclear

Increased Increased Decreased Wery restricted area (only

nutrients nutrients nutrients within estuary) affected by
pressure, ecological impacts
uncertain

Aggregate Aggregate Aggregate Agoregate Extraction site underwent

extraction extraction extraction extraction changesdue to seabed depth
constraints

Blue growth Blue growth Scored low importance by
stakeholders

Windfarm Windfarm Renewables Werysmall area affected by

development

development

array

pressure, below limits of
model accuracy

Local fisheries
management.¥

Dismizsed by stakeholders-
led by fisheries sector

Aquaculture
development®*

Aquaculture
development

Introduced at Workshop 3 by
ctakeholderzaza
replacementto Local
fisheries management

* Local fisheries management was suggested at Stakeholder Workshop 2, but time prevented its
development during that event, so the scenaric was subsequently developed by the project team.

** pAguaculture development was added, at the request of Stakeholders during Stakeholder
Workshop 3, as an alternative fisheries development option following the rejection of the perDSEI:I

local fisheries management scenario.




CENARIO DEVELOPMENT
Our final three scenarios
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North of Lundy (Atlantic Array area)
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Aggregate licenses
[E5] Application area
| License area
[ Extended license option
Sand & Gravel Resaurce
Coarse (construction)
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Initial scenarios | Elaborated by Prioritised at [comments
proje:
Workshop2) Workshop3
Tidal Tidal ored low importance by
development development keholders
ranche 2 [M(Zs doesnot
designation designation designation designation nclude Morts platform, thus
subscenariosincluding
d notincludingMorte.
form were devised
Coastal change rsand pressureson
d habitats unclear
Increased Increased Decressed restricted ares (only
nutrients nutrients nutrients in estuary) affected by
lpfssure, ecalogical impacts
luffertein
Agzregate Ageregate Ageregate Aggregate raction site underwent
extraction extraction extraction extraction lcffenge s due to seabed depth
straints
Blue growth Blue growth d low importance by
holders
Windfarm Windfarm Renewables small area affected by
development development array ssure, belowimits of
elaccuracy
Localfisheries ismissed by stakeholders-
management = d by fisheries sector
Aquaculture quaculture Jf fintroduced stWorkshop 3 by
development** | Wevelopment,
Ireplacementto Local
ffisheries manageme nt

* Local fisheries management was suggested at Stakeholder hop 2, but time prevented its
development during that event, so the scenario was subsequently developed by the project team.

** Aquaculture development wasadded, at the request of Stakeholders during Stakeholder

local fisheries management scenario.
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Workshop 3, asan alternative fisheries development option following the rejection of the proposeli




QUICK RECAP

 \We have established:

— What scenarios we are going use to assess how
levels of service provision may change

* Which can then inform how the biosphere reserve
might be managed (in theory).

— What habitat we’re looking at

— What key services provided by this habitat we are
going to assess

— What levels of service provision they could
potentially provide



il awake?

Ar questlons??




MODELLING CHANGE

Part
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MODELLING CHANGE
Partitioning the study area
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MODELLING CHANGE
Variables and pressures
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SCENARIO DEVELOPMENT
Our final three scenarios

siew ew o o cxow o o rarw
e ~—1 1 1 L 1 A 1 ™ sl ¥ 7 "
: 3 — - — :
Recommended Marine Conservation Zones 0~ ¢ Aggregates N
ez " Biosphere reserve
L Aggregate licenses
2 o [ Application area
o | License area

[ Extended license option
Sand & Gravel Resaurce
Coarse (construction)
Fine (coarse sand) (construction)
Fine (fine sand) (construction)
Fill aggregate

78 “Ww“/{ =
{/ lfracombe

S ‘chupio ™

g

Taw Torridgé Estuary

Data Providers: 08, GEBCO,
WE

Crown Estate, B Data Providens: 08, GENCO,
e e

Crows o

Date: 04/ 10/301 i
Projection: ETRS 1989 UTM3oN
Scale

&
'VALMER

D 38/01/2014
Projction: ETRS 198 UTM9oN
Sl

H

A g © DASSH ad AAMP copyright 5014

5 o .
e 27 @O S

All images © DASSH and AAMP copyright 2013

| Aquaculture feasibility X 74 = "
[£2 ¥ { Initial scenarios | Elaboratedby | Prioritisedat Figlsce fcomments
|7z g X 3 (stakeholder | projectteam | Stakeholder
| Depth <am Zriz Workshop2) Workshop 3
- s'om). { Tidal Tidal e —
development | development keholders
ranche 2 fMCZs doesnot
designation designation designation designation clude Marte platform, thus
subscanariosincluding
d not including Marts
form were devised
\ rmT\ change rsand pressures on
. 5 w P - -d habitats unclear
Agaculture area : T BN
(7 — . o d Increased Decreased restrictedarea (only
| " P nutrients, nutrients. lin estuary) affected by
0R S lpfssure, ecological impacts
| luffeertain
. 1 Aggregate Aggregate Aggregate raction site underwent
800 FF o R DL “ extraction extraction extraction fefnges due to seabed depth
S straints
| ~ Sl slue growth d lowimportance by
> .8 o4y holders
E Windfarm Renewables small area affected by
- 5 development array ssure, below limits of
N telaccuracy

missed by stakeholders-
d by fisheries sector

Localfisheries
management.*

quaculture Iintroduced atWorkshop 3 by|

e velopment

Aquaculture

Ireplace ment to Local
fisheries management
ries management was suggested at Stakeholder Workshop 2, but time prevented its
nt during that event, so the scenario was subsequently developed by the project team.

lture development was added, t the request of Stakeholders during Stakeholder
3, as an alternative fisheries development option following the rejection of the proposeH
ies management scenario.

DATA PROVTDRS St
TR0, Al

Al s £ DASSH copyrish 2014
© Crown Copyright / Seuzone Solutions Lid (0141
Al Rights Reserved. Not to be Used for Navigation.




MODELLING SCENARIO CHANGE




ECOSYSTEM SERVICE ASSESSMENT
Maps of level of ecosystem delivery




MODELLING CHANGE
Actual service delivery
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CURRENT: Carbon sequestration -
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CURRENT: Waste remediation
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Quick Summary

Partitioning the study area

— Gridding habitat, variables, scenarios

Creating “current” service provision
— Using fishermap data

Assessing change of ecosystem services

NEXT for the management measures
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