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Lecture Outline

* Recap of recent horizon scanning activity in marine and
coastal environment.
« Large-scale management frameworks for coastal

management.
« Shoreline Management Plans



(1) Wildfire impacts on coastal and
marine ecosystems

‘-:(2) Coastal darkening

mr ’i;."—;'

(3) Increased toxicity of metal
pollution due to ocean acidification

(4) Equatorial marine communities
are becoming depauperate due to
climate migration

(5) Effects of altered nutritional
content of fish due to climate change

Resource exploitation

(6) The untapped potential of
marine collagens and their impacts
on marine ecosystems

(7) Impacts of expanding trade for
fish swim bladders on target and
non-target species

(8) Imﬁsct__ vof fishing for mesopelag;c
species’on the biological ocean

pump

(9) Extraction of lithium from
deep-sea brine pools

New technologies

(12) Trace-element contamination
compounded by the global transition
to green technologies

2ts of new biodegradable
€ marine environment

ECOSYSTEM IMPACTS

A global horizon scan of
ISsues impacting marine
and coastal biodiversity
conservation | Nature
Ecology & Evolution



https://www.nature.com/articles/s41559-022-01812-0
https://www.nature.com/articles/s41559-022-01812-0
https://www.nature.com/articles/s41559-022-01812-0
https://www.nature.com/articles/s41559-022-01812-0
https://www.nature.com/articles/s41559-022-01812-0

DPSIR Framework

The DPSIR framework (Driving Forces-
Pressures-State-Impacts-Responses)
IS used to assess and manage
environmental problems.

The levels of DPSIR framework | GRID-Arendal (grida.no)

The levels of DPSIR framework

- Driving forces - Pressures - State (of the oceans) - Impacts - Responses

Driving forces

How=db we

respond to the Pressures on the
impactsonthe ) hesPonse ocean from human
ocean? . monitoring activities, both land-

and ocean-based


https://www.grida.no/resources/8124

DPSIR Framework

« Driving forces are the socio-economic and socio-cultural forces driving human activities,
which increase or mitigate pressures on the environment.

 Pressures are the stresses that human activities place on the environment.

« State, or state of the environment, is the condition of the environment.

* Impacts are the effects of environmental degradation.

 Responses refers to the responses by society to the environmental situation.

The levels of DPSIR framework | GRID-Arendal (grida.no)



https://www.grida.no/resources/8124

DPSIR Framework

(PDF) Environmental footprint family to address

local to planetary sustainability and deliver on
the SDGs (researchgate.net)

Linear representation of the DPSIR
framework (drivers, pressure, state, impact
and response) (OECD, 2003) and its
theoretical relationship with environmental
footprints and impact indicators.
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https://www.researchgate.net/publication/334740843_Environmental_footprint_family_to_address_local_to_planetary_sustainability_and_deliver_on_the_SDGs
https://www.researchgate.net/publication/334740843_Environmental_footprint_family_to_address_local_to_planetary_sustainability_and_deliver_on_the_SDGs
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DPSIR Framework

Applying the DPSIR framework to qualitatively
assess the globally important mangrove
ecosystems of Indonesia: A review towards
evidence-based policymaking approaches -
ScienceDirect

The DPSIR framework of Indonesia. The
number in parenthesis indicates the number
of provinces mentioning the component. The
D, P, I, and R components with at least 10
provinces are reflected in this figure.

DRIVERS

Indirect Anthropogenic Drivers
Institutional capacities (11)
Population growth (16)
Perception/ Awareness(10)

PRESSURES

Societal and Institutional Pressures
Lack of communication/ participation (10)
Overexploitation (18)
lllegal/ prohibited activities (20)

Pollution (13)

Direct Anthropogenic Drivers

Aquaculture expansion (17)
Urbanization, Tourism growth (12)

Natural Drivers
Habitat characteristics (12) "~

Land-use Change Pressures
Conversion to other land uses (19)
Conversion to aquaculture ponds (20)
Conversion to residential areas (17)
Conversion to agricultural lands (11)
Coastal development (20)

RESPONSES

Reforestation and Monitoring Responses

Mangrove rehabilitation/ reforestation (24)
Monitoring and evaluation (13)

Management-related Responses
Community-based management (23)

Capacity Development Responses

Environmental awareness campaigns (18)
Collaborating with other stakeholders (14)

STATE

Mangrove ecosystems

Loss or reduction of provisioning
services (e.g., decline in fishery
productivity) (12)

Loss or reduction of regulating
services (e.g., carbon dioxide
emissions)(12)

Loss or reduction of supporting
services (e.g., biodiversity loss)
(13)

Policy-related Responses
Declaring or establishing protected areas (11)
Prevention of prohibited activities (10)

Strict implementation or enforcement (12)
Presence (creation) of national-level policies (12)
Presence (creation) of local-level policies (11)

Other Responses
Eco-tourism, Eco-DRR (14)



https://www.sciencedirect.com/science/article/pii/S0308597X22004018
https://www.sciencedirect.com/science/article/pii/S0308597X22004018
https://www.sciencedirect.com/science/article/pii/S0308597X22004018
https://www.sciencedirect.com/science/article/pii/S0308597X22004018
https://www.sciencedirect.com/science/article/pii/S0308597X22004018

The scale of the challenge - sea level rise
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e 12-76cm sea level rise by 2080

* Extreme predictions of up to
1.9m by 2100

* Wave height changes unclear:
Winter mean -35cm to +5cm,
annual maxima -1.5m to +1m
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Rainfall patterns
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Risk to people and
property

* Approximately 1.3 million people at coastal
flood and erosion risk in England & Wales

* About 1in 25 properties are at risk from sea
flooding

* About a quarter of the coastline eroding at
>10cm/year — but up to almost 2m/yr in some
places

e 740 properties at risk from erosion in next 20
years
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Shoreline Management
Plans

* Shoreline Management Plans (SMPs) set out a shared
strategic approach for managing the coastline from coastal
flooding and erosion risks. Their aim is to reduce the risks to
people, the developed, historic and natural environments over
the next century.

* Along-term perspective is fundamental to Shoreline
Management Plans so that implications of coastal change can
be identified.

* In some areas there is a need to continue to defend the
coastline from flooding and erosion. In other areas, sections of
the coast will be allowed to evolve naturally to adapt to
changing environmental conditions.

12


https://naturalresources.wales/flooding/check-your-flood-risk-on-a-map-flood-risk-assessment-wales-map/
https://naturalresources.wales/flooding/check-your-flood-risk-on-a-map-flood-risk-assessment-wales-map/
https://naturalresources.wales/flooding/check-your-coastal-erosion-risk-national-coastal-erosion-risk-management-map/

Shoreline Management
Policy Plan

The choice of Shoreline Management Plan policy for a section of coast is informed by a

review of available evidence and an assessment of:

coastal processes

coastal flood and erosion risks

coastal defence condition

policy development testing and appraisals

environmental impacts informed by Habitat Regulations Assessment, Strategic

Environmental Assessment, Water Framework Directive Assessment

social factors
economic appraisal
climate change
local factors

interactions with neighbouring areas

13



Development of SMP

* Shoreline Management Plans have been developed by Coastal Groups, whose members
include:

* Natural Resources Wales

* Maritime local authorities

* government bodies

* other stakeholders with a responsibility or interest in managing the coast

* The Plans have been subject to peer review and public consultation. Coastal Groups then
agreed the Plans, which were also approved by local council cabinets before they were signed off
by the Welsh Government.

* Shoreline Management Plans aren’t statutory documents, but the Welsh Government want to
see them considered both in local decision-making and strategic planning, such as Local
Development Plans and Local Flood Risk Management Strategies produced by local authorities.

* At the coast, local authorities are usually the Local Planning Authority, unless the location is
within a National Park such as Eryri or Pembrokeshire Coast National Park which then acts as the
Local Planning Authority.

14



Managing
sections of
the coast

* Shoreline Management Plans
split the coastline into small
sections (called policy units) and
describe how these sections will
be managed over the:

short-term (2005-2025)
medium-term (2025-2055)
long-term (2055-2105)

* There are four approaches that
can be applied to each policy unit,
for each period of time, including:







Shoreline Management Plans (1)

< Hold the Line

2 No Active Intervention

© Managed Retreat

< Advance the Line

22 Great Orme's Head to Scotland
Blackpool BC

2 $t Ann's Head to Great Orme’s Head
Pembrokeshire Council

O/-|1

Scottish Border to River Tyne
Northumberland CC

EA Wales

20 Lavernock Point to §t Ann's Head o
Car marthenshire Council

2 The Tyne to Flamborough Head

Scarborough BC

/-|3

Anglian

Marth East
MNarth
Wyest
Midlands
South East

1 Anchor Head to Lavernock Point |
Monmouthshire Council |

1 8 Hartland Point to Anchor Head
North Devon DC

1 7 Cornwall & Isles of Scilly
CormnwallCC

T

South West

Q O
5 Q
42 BeachyHead to ey Bl

Flamborough Head to Gibraltar Point
East Riding of Yorkshire Council

Gira ttar Point to Hunstanton

Environ ment Agency
6 Kelling Hard to Lowestoft

North Norfolk DC
O Lowestoft to Felbstowe
Suffolk Coastal DC

River Medway to Swale Estuary
Environment Agency

Hunstanton to Kelling Hard
Environ ment Agency

Iske of Grain to South Foreland
Canterbury CC

1 1 South Foreland to Beachy Head
Shepway DC

. 15

Hurst $pit to Durlston Head
Bournemouth BC

13 Seb

' Bill to Hurst Spit
New Forest DC

1 6 Durkton Head to Rame Head
Teignbridge DC

14 .

Isle of Wight

of Wight Council




4 approaches

* There are four approaches that can be applied to each
policy unit, for each period of time, including:

* Hold the line (HTL) by maintaining or changing the
existing standard of protection

e Advance the line (ATL) by building new defences on the
seaward side of the original defences (although none
applied in Wales)

* Managed realignment (MR) which allows the shoreline
to move backwards and forwards, with management to
control or limit the movement

* No active intervention (NAI) where there is no
investment in coastal defences and natural processes are
allowed to continue to create an evolving coastline

18



Shoreline Management Plans (2)

www.defra.gov.uk
* Not development plans, and not statutory _

Shoreline management plan guidance
Volume 1: Aims and requirements

© Intensive public engagement and March 2006
consultation

© Long-term - set the ‘direction of travel’

© Can be challenged, changed and are
subject to funding availability

© Use consistent data sets informed by local = e g
expertise S e



Roll-back: Relocation:

© Island * Homeowners were not always
available, happy with new plots
is it cost- e ..and didn’t always want to move
effective, as a ‘community’
is it * Replacement plots sometimes
technically contested by residents
feasible?
Challenges for Managed re-alignment
. @ largeinitial © Working with natural
outlay for local
a a p a |On authority, slow Processes vs
unpredictable biodiversity/ecosystem
returns function
@  Setting fair © Often seen as a threat by
payments communities —
without . .
‘compensating’ engagement intensive
is difficult @ Controversy surrounding

‘food security’, budget
use, landscape etc




Challenges for the strategic approach




Shoreline
Management
Plans

 Activity: Click on the following
link:

Flood and Coastal Erosion Risk
Maps (nhaturalresources.wales)

Apply the DPSIR Framework
to a region that has a SMP in
Wales. Do you agree with the
selected responses?

22


https://flood-risk-maps.naturalresources.wales/?locale=en&apptab=2
https://flood-risk-maps.naturalresources.wales/?locale=en&apptab=2
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