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Pressures and Impacts on Blue Carbon NSturiol
* Impacts can arise from: g\;a%‘égﬁ'lces

- Human activities
- Environmental Change
« UK Blue Carbon Evidence Partnership priority to reduce pressures on blue carbon habitats

« Significant knowledge gaps exist on quantifying pressures and impacts on blue carbon stores
and consequences for emissions

Priorities
Themes
% Working towards the potential inclusion of saltmarsh and seagrass
in the UK Greenhouse Gas Inventory O 1. Standardised Methods and Quality Control
Encouraging and enabling investment in blue carbon habitats @ 2. Habitat Mapping

Reducing the impacts of human and environmental pressures,
including climate change risks, on blue carbon habitats

Managing coastal and marine habitats on a seascape scale, with o )

. . . . . 4. Impacts of Human Activities and Climate Change
consideration of land and marine connectivity

Achieving climate change mitigation, adaptation and biodiversity @ 5. Socio-Economic Benefits and Costs

@ 3. Carbon Stock, Accumulation, Burial and Emissions Data

q‘?" benefits from blue carbon habitats as nature-based solutions

@B
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Figure from 2018 UK Shelf Seas Report: CLIMATE CHANGE PRESSURES ON THE SHELF SEA Wales
« >90% of the earth’s excess heat, as well
& _ as increasing amounts of greenhouse
B A " gases have been absorbed by the ocean
m L e [ (IPCC 2019 SROCC report).
/ NG « This causes changes in water
9 — - temperature, ocean acidification and
e —ry deoxygenation, leading to changes in
< oceanic circulation and chemistry, rising
= sea levels, changes in storm patterns, and

changes to marine ecosystems.

« Climate change weakens the ability of the
ocean and coasts to provide critical
ecosystem services such as food, carbon
storage, oxygen generation etc.



https://www.uk-ssb.org/shelf_seas_report.html
https://www.uk-ssb.org/shelf_seas_report.html
https://www.uk-ssb.org/shelf_seas_report.html
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A esizgmaion A \ |
NRW MPA network actions project: /} U U
Climate change and blue carbon assessments for Annex 1 features in L q g )
Wales 0 75 Tnj 208 \—*‘f :) 5 10 | zoe \A\—J{/"W‘

- . . . . pes| VT S5, 2049 RCP8.5
Aim: To develop a series of climate change profiles for marine Annex 1 A J soiy | A \ e Leve e

features in Wales, highlighting pressures and risks to both biodiversity Z , (f Z ~ &%F" "'
and blue carbon, to support the development of future conservation ﬂ+ ; {;ﬁ% =
objectives and advice for our SACs. Y — \(, "V(m,

Outputs: N, Y } L
« Climate Change Vulnerability Summaries for each feature in each U™ < %{’
SAC in Wales B e € 3@@&:

. . ] ] |
* Climate-related risks to blue carbon assessed for all features s 5w A 0o s 0 3@

. . . . . Date | By ] L2 ’ | Pembrokeshire Marine Special Area of Conservation
* Summaries included in the updated Conservation Advice Packages e e e it e
WGS 1984 UTM Zone 30N .
f W I h SAC — - High - Not Sensitive
Or e S S Tran:/r:ujs?:\:’er:camr Medium Not Relevant
[ -] Proj 53
Fig_Pembrokeshire_marine_estuar Low Not Assessed

© ABPmer, Al rights reserved, 2023
ABP mer Generated using Copernicus Climate Change Service information 2020; and UKCP18 information from
”— Met Office Hadley Centre (2017). Contains Natural Resources Wales information © NRW and Database Right
Al rights Reserved. Contains OS Data, OS Licence number AC0000849444, Crown Copyright and Database Right

Example: Vulnerability of features to climate change
pressures in Pembrokeshire Marine SAC
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Sir Benfro Forol / Pembrokeshire Marine — Atlantic salt meadows

Area of feature m% 11511271.06

Biomass standing stock (kg per m2): 0.190

Soil standing stock (kg (top 10 cm) per m2): 3.849
Carbonate stock (kg (top 10 cm) per m-2): 3.243
Sequestration (kg yr' per m2): 0.077

Table A6. Climate change and blue carbon profile indicating the climate change vulnerabilities (percentage spatial extent of Atlantic salt meadows feature) and consequential vulnerability of blue
carbon.

Air temperature 0 0 0 0 100 High High High High High
Deoxygenation 100 0 0 0 0 Not vulnerable | Not vulnerable | Not vulnerable | Not vulnerable | Not vulnerable
Ocean acidification | 100 0 0 0 0 Mot vulnerable | Not vulnerable | Not vulnerable | Not vulnerable | Not vulnerable
Salinity 0 0 100 0 0 Low Low Low Low Low

Sea level rise 0 0 0 0 100 High High High High High

Sea temperature 0 0 100 0 0 Low Medium Medium Medium Medium

Wave exposure 0 0 0 100 0 Medium Medium Medium Medium Medium

Summary: The overall vulnerability of Atlantic salt meadows in response to sea level rise and air temperature was deemed as high, a medium vulnerability classification was assigned to wave
exposure and a low overall vulnerability score was allocated to salinity and sea temperature, whilst deoxygenation and ocean acidification were deemed as not vulnerable (under a RCP 8.5 scenario
— 2049). When considering the feature as a whole across the site, a high vulnerability score was allocated to all blue carbon parameters in response to air temperature and sea level rise. A medium
vulnerability score was assigned to all blue carbon parameters in response to wave exposure, whilst salinity and sea temperature had a low vulnerability score across all blue carbon parameters.




Impacts of climate change on blue carbon
sites and features across Wales

Conclusions

Existing mechanisms to deliver protection and enhancement of blue carbon stores include:
* Reducing human pressures to increase resilience

+ ldentifying opportunities for habitat creation and restoration schemes

« Highlighting blue carbon habitats in the Conservation Objectives for our SACs

Future options could include:

« Development of specific policies / objectives for protection of blue carbon

Briefing: Blue Carbon
March 2022

« Adaptive management of MPAs to allow for climate-induced changes to habitat distribution and ecosystem services

Links to wider recommendations and actions:

+ Climate Change Adaptation Plan Actions 18) Use the Welsh National Marine Plan policies to maintain and enhance the resilience of marine
ecosystems and the benefits they provide, and 22) Continue to develop our understanding of blue carbon and the role it can play in adapting to

future climate change

 R3 of the CCC Briefing on Blue Carbon (2022): The UK government and devolved administrations should continue to strengthen protection and
restoration in marine areas, and support efforts to manage marine and coastal ecosystems sustainably in the context of the changing climate,

taking due consideration to their carbon value.

« Climate Change Mitigation Opportunity identified in SoNaRR 2025: enhancing blue carbon through protecting and restoring marine and coastal

ecosystems


file:///C:/Users/Karen.Robinson/OneDrive%20-%20Natural%20Resources%20Wales/Climate%20Change/Blue%20Carbon%20Wales/CCC-Briefing-Blue-Carbon-FINAL%202022.pdf
https://cdn.cyfoethnaturiol.cymru/f45ehjei/sonarr2025-final-report.pdf

Impacts of Human Activities

Potential activities and pressures that could damage blue carbon habitats and stores
include:

Demersal trawling

Offshore developments (e.g. oil and gas installations, power and telecoms cabling,
pipelines, offshore renewables)

Dredging, disposal, aggregate extraction

Coastal developments (e.g. flood defences, new infrastructure)

Land management practices (e.g. drainage or grazing of coastal marshes)
Water quality

Introduction of Invasive Non-Native Species (INNS) or pathogens

Magnitude of impact depends on nature of activity, associated pressures and habitat type

Significant evidence gaps exist on the fate of carbon in disturbed / impacted habitats
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NRW Marine Programme task and high priority evidence need: Wales

Filling the knowledge gaps

 How do climate change and human activities affect carbon sequestration and storage in the marine environment?

Research work with Wales relevance:

« NRW evidence projects

- Risks from human activities and management options for blue carbon stores in Welsh MPAs
-  Coastal Squeeze project

« CEFAS research work on carbon in sediments

— Development of an evidence paper on carbon storage in seabed sediments and potential impacts of bottom disturbance.

— Collaborative work on understanding organic carbon accumulation, storage and loss in seabed sediments (understanding
environmental drivers and potential vulnerabilities).

 Marine Impacts Evidence Group project (CEFAS)

— Understanding how benthic macrofauna influence seabed carbon stocks and climate regulation

« NERC research project SeaStore (Bangor Uni lead)

- How do fishing gears, trawling frequency and the sedimentary environment affect the potential for marine sediments to act as a net
source of CO27?


https://cdn.cyfoethnaturiol.cymru/e3cee2t3/r4537_vol1_coastal-squeeze-methodology_final.pdf
https://cdn.cyfoethnaturiol.cymru/e3cee2t3/r4537_vol1_coastal-squeeze-methodology_final.pdf
https://www.cefas.co.uk/media/jjxnpbot/evidence-review-the-role-of-english-seabed-sediments-in-carbon-storage_0226.pdf

Risks to Blue Carbon within MPA features

Key objectives:

. Review the most recent literature on carbon storage and sequestration for different marine
habitats and features present in Wales;

. Estimate the carbon storage and sequestration potential of Annex | features in the SAC
network

. Identify potential risks to blue carbon stored in Annex 1 features

. Review the policy and regulatory pathways to managing and protecting blue carbon using

the existing legislative and policy frameworks

Key risks to features:

Potential pressures for which management could be implemented

Blue

carbon
habitat

Water Quality Grazing GEn) .and Fishing Inyaswe non- Pathggens I
recreation native species disease
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v v v
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Understanding how management of the Welsh MPA network can contribute to the protection and
enhancement of blue carbon
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https://cdn.cyfoethnaturiol.cymru/695174/understanding-how-management-of-the-welsh-mpa-network-can-contribute-to-the-protection-and-enhancement-of-blue-carbon.pdf
https://cdn.cyfoethnaturiol.cymru/695174/understanding-how-management-of-the-welsh-mpa-network-can-contribute-to-the-protection-and-enhancement-of-blue-carbon.pdf

Potential management actions identified for Saltmarsh

FEEE R IERET S (D Wider ecosystem benefits of management Feasibility of management approach Principles of SMNR FEEEIEL SR \_Nhere TEUE R e 22
protect and enhance blue carbon implemented

Management of potential pressure

Carmarthen Bay and Estuaries / Bae Caerfyrddin

. . ) . e ac Aberoedd
. Increased biodiversity; establish potential HlEglu. V52 seuEs el palliien mu_st I 26 |ds_3nt|f|ed Evidence; multiple benéfits; Glannau Mén Cors Heli / Anglesey Coast:
Improve water quality . . then management could enforce regulations or provide z "
nursery grounds; reduced erosion . . " preventative action Saltmarsh
incentives to reduce sewage outflows and eutrophication. Kenfig / Cynffig

Pembrokeshire Marine / Sir Benfro Forol

Carmarthen Bay and Estuaries / Bae Caerfyrddin

High. Grazing has successfully been controlled at several ORI MENESENS 223 EO Il
Reduce grazing activity Improved species richness in birds and plants 9. g has su Ty collaboration & engagement; Kenfig / Cynffig
sites by establishing incentives for farmers. A A a2 .
preventative action Pen Llyn a'r Sarnau / Lleyn Peninsula and the
Sarnau

High. Measures may need to be legislative (as well as LERIE TETEGETIEN S22 G

Reduced disturbance to birds and mammals; o A collaboration & engagement; public Carmarthen Bay and Estuaries / Bae Caerfyrddin
. . voluntary) but monitoring of compliance would be BOSP . ;
Reduce access and recreation reduced trampling pressure on non-target . . . participation; evidence; multiple ac Aberoedd
. . recommended. Physical barriers and clear signage could also N . . N
habitats and species ap— benefits; long-term; preventative Severn Estuary / Mér Hafren
action

. - . . Reduce competition with native species; improve  Low. Biosecurity most effective approach; management action . e . .
Manage invasive non-native species - L . . . h . . Multiple benefits; preventative action More research needed
native species richness and biomass is often ineffective once species are established.

Habitat restoration and creation schemes

Create or extend saltmarsh habitat; increase bird

and fish diversity: create natural coastal flood Medium. Evidence of success exists; however site-specific

Pen Llyn a'r Sarnau / Lleyn Peninsula and the

. . . L . R surveys are required to ensure suitability. Requires suitable Scale; multiple benefits; long-term;
Sediment recharging barrier; provision new habitats for colonization; . . L e Sarnau
A e . sediment source, detailed assessments, stakeholder building resilience .
improve coastal resilience to environmental . Severn Estuary / Mor Hafren
engagement and consenting.
change
Create or extend saltmarsh habitat; increased Medium. Evidence of success exists such as managed . .
. . ) . o . . O . . . . Pen Llyn a'r Sarnau / Lleyn Peninsula and the
Habitat creation diversity of fish and bird species; create a natural  realignment; however, feasibility is site-dependent, and often Scale; multiple benefits; long-term; Sarnau
coastal flood barrier; provision new habitats for requires purchasing of land, complex assessments, building resilience A
o - Severn Estuary / Mor Hafren
colonisation stakeholder engagement and consenting.
. . Create or extend saltmarsh habitat; increased Medium. Success depends on physical and biological . o - Ple (L &l Szt Ay Pl s i
Replanting vegetation . . . o ) o Scale; long-term; building resilience Sarnau
species diversity conditions at sites. Natural recolonisation preferred.

Severn Estuary / Mér Hafren

Links to relevant reports:
The Blue Carbon Potential of the Marine Protected Area Network in the Welsh Marine Environment
Understanding how management of the Welsh MPA network can contribute to the protection and enhancement of blue carbon



https://cdn.cyfoethnaturiol.cymru/media/695174/understanding-how-management-of-the-welsh-mpa-network-can-contribute-to-the-protection-and-enhancement-of-blue-carbon.pdf
https://cdn.cyfoethnaturiol.cymru/media/695174/understanding-how-management-of-the-welsh-mpa-network-can-contribute-to-the-protection-and-enhancement-of-blue-carbon.pdf

CEFAS Blue Carbon Evidence Programme

Evidence Review: Impacts of human pressures on seabed sediment carbon storage
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How does bottom trawling impact organic
carbon (OC) stored in seabed sediments? G)

Estimate of average annual impact of long-term
trawling in English shelf seas

“ Organic carbon is disturbed from
sediments by trawling gear

34% of corbon stock annually Corfrierce Maduam

o MOt O GHIXDOS LecIant is esUspended

Some carbon is resuspended

1.9% of stock, B.7% of disturbed Coeviience Mediem

matenal hod pe y setlind On e $00bod
ond Is moved bock Mo the wober cokumn

Some resuspended organic carbon
is transported and redeposited

1.5-1.9% of stock,
79-100% of resuspended =

Some resuspended organic carbon
is degraded in the water column

Loss than 0.4% of stock,
toss than 21% of resusponded

QQrganko matter i broken down, releasing desolved CO,

Corfiencs Low

Some dissolved inorganic carbon
stays in the water column

Less thon 0.4% of stock, % of degroded unknown

How big is the carbon stock? How much of the stock is reactive?

Amount of crganic carbon contanaed in upper 10 oms
of sealicor sediment baneoth English shedf seas

Some inorganic carbon may be emitted to
the atmosphere as CO,

Much less than 0.4% of stock, % of degroded unknown

Reoctive carbon has the potential to become CO,

83 milliontonnes OC < wwam 18 milliontonnes OC ~ =weniem

It 18 Not known how much CO, ands . Deing amittod o
the atrroaphore

Wales

A =7

Centre for Environment (N

Fisheries & Aquaculture AN e a S
Science O

The role of English seabed sediments
in carbon storage, impact of human
activities, environmental pressures
and potential management options:

Evidence review

Date: February 2026

Lead authors:

Ruth Parker?, Carolyn Graves!

'Centre for Environment Fisheries and Aguaculture Science (Cefas), UK

Contributing authors:

Cefas
John Aldridge, Richard Heal, David Hughes, Claire Mason, Claire Powell

Other UK institutions
William Austin!, Thomas Bell2, Stephanie Clarkson?, Jessica Elias*, Natallie
Hicks®, Jan Hiddink®, William Homoky’, Corallie Hunt®, Billy Hunter®, Ana
Ivanovict?, Michel Kaiser'?, Hilary Kennedy®, Maija Marsh®, Ryan Pereira?,
Philippa Rickard!?, Tom Rippeth®, Karen Robinson'2, Marija Sciberras!!, Craig
Smeaton?, Christopher Vane!3, Phillip Williamson4, Hugo Woodward-Rowe3,
Clare Woulds”
!University of St Andrews; 2Plymouth Marine Laboratory; 2Joint Nature Conservation
Committee; “Natural England; “University of Essex, *Bangor University; “University of Leeds;
ENatureScot; Agri-Food and Biosciences Institute; YUniversity of Aberdeen;!!Heriot Watt
University; *Natural Resources Wales; “British Geological Survey; **University of East Anglia

International co-authors
Clare Bradshaw!, Mark Chatting?, Mark Coughlan?, Markus Diesing?, Christian
Lenborg®, Barry O'Neill®, Sarah Paradis®, Lucas Porz’, Samuel Rastrick®, Justin
Tiano%, Wenyan Zhang?
!Stockholm University, Sweden; 2University College Dublin, Ireland; *Geological Survey of
Norway; *Aarhus University, Denmark; *DTU Aqua, Denmark; 5ETH Zurich, Switzerland;
Helmholtz-Zentrum Hereon, Germany; SInstitute of Marine Research, Norway; SWMR
IImuiden, The Netherlands



https://www.cefas.co.uk/media/jjxnpbot/evidence-review-the-role-of-english-seabed-sediments-in-carbon-storage_0226.pdf
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SeaStore

Project will determine how the disturbance associated with bottom trawling modifies C-storage, - Waﬁgg"ces
cycling and air/sea CO, fluxes, providing essential guidance on seabed activity management
policies that mitigate climate impacts and help achieve net-zero.

SeaSTORE Stakeholder Workshop
Impacts of bottom trawling on seabed carbon storage

SeaSTORE
CDE otiom Trewing Fmoact on Authors: Paulina Ramirez-Monsalve?, Lorna McKellar?, Marija
seabed Corbon Storcge SCiberras?, Martin Skov2, Ruth Parker?, Jan Geert Hiddink?
1 2 - iy 3 Ty
NERC e Int_:lepe_ndent researcher, “Bangor University, “Herriot-Watt
A B . University, “CEFAS
Table 1. Distribution of management scenarios across stakeholder priaritization categories.
' i
& nutrients
Spatial management — Full-area closures to all towed
bottom gear
Spatial management — Gear-specific restricted areas (most 4 7 2 0
impacting gear types)
Spatial management — Zonation based on carbon 1 1 2 0
sensitivity
Effort management — Limit days at sea through permits o] 1 4 9
Effort management — Swept-Area Ratio (SAR) thresholds. 0 2 9 2
Threshold varying with carbon vulnerability
Temporal management — Seasonal closures based on risk 4 4 7 i
driven by temperature and stratification
Technical measures — Gear modifications to low 13 2 2 0
penetration fishing methods
Technical measures — Total bans on most impacting gear 3 3 1 9
types

C/O Jan Hiddink, Bangor University
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Managing impacts via legislative drivers Naturiol
Natural
Climate Change Act: Resources

* Net zero targets and role of blue carbon as lever for protection

Fisheries Act:

« Joint Fisheries Statement and Fisheries Management Plans: ambitions to reduce emissions, reduce seabed
impacts and preserve carbon stocks

UK Marine Strategy:
» Benthic Impacts Reduction Group (linked with fisheries management)

Habitats Regulations / Environment Act / OSPAR:
+ MPA designation and management (co-benefits of protection of features and sites)
« Restoration, recreation and enhancement of blue carbon habitats
« State of Natural Resources Reporting (SoNaRR)

Environmental Impact Assessment Regulations
» Scope to include Blue Carbon in climate change assessment elements of EIAs?

Marine and Coastal Access Act

« Marine Planning - Aligning Marine Planning with Climate Smart Principles (Welsh Government)
— How could embedding climate smart principles in marine planning could afford greater consideration to blue carbon habitats?

— TCE’s Whole of Seabed Approach



karen.robinson@cyfoethnaturiolcymru.gov.uk
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