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The Marine and Coastal Access Act (2009) requires 
marine planning authorities to keep under review 
matters relating to:

• the identification of areas which are to be marine 
plans; and

• the preparation, adoption, review, amendment 
or withdrawal of marine plans for those areas.

The matters include: 

• the physical, environmental, social, cultural and 
economic characteristics of the region and the 
living resources which it supports; 

• the purposes for which any part of the region 
is used; 

• the communications, transport and energy 
systems of the region.  

These requirements reinforce Welsh Governments 
view that all aspects of marine planning, including plan 
production, implementation and monitoring should 
be based on the best available evidence. 

The Wales Marine Evidence Report (WMER) was 
published in 2015. It collated and summarised the 
available evidence base at the time to help the Welsh 
Government develop the draft Welsh National Marine 
Plan (WNMP). The WMER was an important step in 
the process of evidence based marine planning for 
Wales. Its core aim was to assess the spatial and 
temporal distribution of natural resources and human 
activities within Wales’s marine area and to help 
understand the key strategic level issues that marine 
planning should take into account. It was structured 
to reflect the Marine Policy Statement (2011) and 
the broad scope of the draft WNMP. The evidence 
within the WNMP was collated from a variety of 
public sources including policy documents, reviews, 
peer-reviewed publications and wider grey literature 
(e.g. government, academic, business, industry and 
Non-Governmental Organisations reports), along with 
consultation with science advisors, statutory and 
other advisors, industry and other marine users 
as well as the plan area community. 

We recognise that our marine environment and our 
understanding of it is constantly changing, evolving 
and our evidence base will never be complete. 
Following adoption of the WNMP, we will continue to 
make decisions using a risk-based approach with 
the best available evidence in line with WNMP policy; 
we will also work to support plan implementation 
including keeping relevant matters under review. 
The Welsh Government are therefore committed to 
ensuring that relevant matters for marine planning 
in Wales (as originally set out in the WMER, 2015) 
are kept under review to inform the ongoing 
development, implementation, monitoring, evaluation 
and review of the Welsh National Marine Plan 
(WNMP). 

This WMER update comprises the first full review 
of changes to the evidence base since 2015 
and is structured to closely follow the scope and 
structure of the WNMP (2019). The primary focus 
is the review of new evidence that has been 
published since 2015. However, a few topics 
have been investigated in more detail (using older 
references) reflecting the development and evolution 
of the policies in the WNMP between 2015 and 
2019. The structure of each chapter follows a 
simple format of text around ‘Overview and Current 
Status’ and ‘New evidence and how it helps marine 
planning’. This is supplemented by a map (maps 
are the same as those used in WNMP) to provide 
spatial context where appropriate. The report 
provides a summary of new evidence relevant to 
marine planning. Some topics have more detail than 
others and this may affect changes to the chapter 
layout. The maps, as with those in the WNMP 
document, are indicative. For more up to date spatial 
information please visit the Marine Planning Portal 
(www.lle.gov.wales/apps/marineportal). 

Introduction
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Overview and current status

1. Research into cumulative effects assessment 
since 2015 has expanded thinking on the practical 
considerations and methods applied when 
undertaking cumulative effects assessments 
at different scales, taking into account the variety 
of drivers resulting in effects.

2. New concepts, including Natural Capital1, highlight 
the importance of inclusive definitions of cumulative 
effects on natural resources and people (including 
environmental, social, cultural and economic effects).  

3. The WMER 2015 highlighted that little practical 
research had been undertaken on Co-location 
and Co-existence.

4. New studies have expanded thinking on the 
opportunities for and feasibility of co-location  
and co-existence of activities.

New evidence and how it helps marine 
planning 

Cumulative effects
Work since 2015 has both introduced new 
thinking and re-interpreted previous concepts 
and approaches to cumulative effects 
assessment. Cumulative effects can be defined 
as “the incremental impact of an action when added 
to another past, present and reasonably foreseeable 
action” (Piet et al., 2017, derived from European 
Commission guidelines, 1999). A cumulative effect 
assessment has been defined as “a systematic 
procedure for identifying and evaluating the 
significance of effects from multiple  
sources/activities and for providing an estimate 
on the overall expected impact to inform 
management measures. The analysis of the causes 
(source of pressures and effects), pathways and 
consequences of these effects on receptors is 
an essential and integral part of the process.” 
(Judd et al., 2015, modified from Cooper, 2003). 

1  The Natural Capital Committee advises the government on natural capital, such as forests, rivers, minerals and oceans, see:  
www.gov.uk/government/groups/natural-capital-committee.

Judd et al., 2015 and Stelzenmüller et al., 2018 
recommend that embedding risk assessment 
principles into cumulative effects assessment 
to inform management processes reduces 
complexity, streamlines scientific products and 
increases transparency. Based on these definitions, 
cumulative effect assessments that are effective 
at evaluating the effects of pressures on the whole 
ecosystem should consider multiple potential 
pressures within that system and the impacts they 
may have on single and/or multiple receptors. 

Judd et al., 2015 notes that whilst there have been 
several articles in the peer-reviewed literature which 
present methods for considering the combined or 
cumulative effect of multiple pressures (e.g. Karman 
and Jongbloed, 2008; Ban et al., 2010; Eastwood 
et al., 2007; Stelzenmüller et al., 2008, 2010; 
de Vries et al., 2012; Halpern et al., 2008, 2009, 
2012; Korpinen et al., 2012; Coll et al., 2012; 
Andersen and Stock, 2013; Micheli et al., 2013; 
Batista et al., 2014; Andersen et al., 2015) there 
are no internationally agreed and routinely applied 
methodologies to do so. In part this relates to: 

• Inconsistencies in the language used to define 
and describe cumulative effects (MMO, 2013); 
and 

• Most of the current approaches appear 
to assume that (i) environmental pressures 
and effects do not interact, and (ii) that the 
individual pressure-effect relationships are 
linear. This most certainly under- or  
over-estimates impacts, depending on whether 
synergistic/antagonistic interactions are present 
and depending on the actual shape of the 
pressure-effect relationships of the involved 
pressures. 

Consequently, this may impinge on the application 
and effectiveness of management measures 
(Crain et al., 2009; Halpern and Fujita, 2013).

Cumulative effects and Coexistence

https://www.gov.uk/government/groups/natural-capital-committee
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Judd et al., 2015, Piet et al., 2017 and Stelzenmüller 
et al., 2018 have attempted to provide some 
continuity in the language used to define cumulative 
effects and to unravel the complexity of the 
interactions between pressure-effect relationships.

Several organisations have developed, or are in 
the process of developing, their own cumulative 
effect assessment frameworks. Each of these 
varies slightly in terms of the approach and focus, 
although there are some notable similarities, 

which are discussed later in this document. Table 1 
summarises the key information on a representative 
selection of cumulative effect assessment 
frameworks that have been developed by four 
different organisations. This is not an exhaustive 
review but provides examples of four distinct 
approaches to cumulative effects assessment. 

Table 1. Summary of a representative selection of cumulative effects assessments.

Organisation Approach Focus Basis of 
Comparison

Adaptable Confidence

Convention for 
the Protection 
of the Marine 
Environment of 
the North-East 
Atlantic (OSPAR)

Ecosystem 
Approach 
(utilising Bow 
Tie Analysis)

Risk-
based and 
Indicator-led 
(stressors and 
receptors), 
taking an 
Ecosystem 
Approach

Literature 
reviews 
and expert 
knowledge, 
empirical 
evidence from 
individual 
indicator 
assessments

Yes. Modular 
approach allows 
adaptation to 
incorporate 
future 
information

Knowledge 
incorporated into 
assessments from 
a combination of 
literature review and 
expert knowledge

Baltic Marine 
Environment 
Protection 
Commission 
– Helsinki 
Commission 
(HELCOM)

Holistic 
Assessment 
of Ecosystem 
Health Status 
(HOLAS)

Indicator-led 
(stressors and 
receptors)

Comparison 
with reference 
conditions 
(based on 
reference sites, 
historical data, 
and modelling)

Yes Assessed as part 
of the process

Department of 
Fisheries and 
Oceans (DFO) 
Canada

Pathway of 
Effect (PoE)

Stressor-led, 
Indicator-led 
or receptor-led 
depending on 
model

Comparison 
to reference 
conditions

Yes. In particular 
the holistic PoE 
models are 
designed to be 
circular in nature

Models go through 
a scientific review 
process

Halpern et al. Global map 
of human 
impacts

Stressor-led Based on 
expert opinion 
and applied as 
weighting values

Yes Impact scores 
compared to 
independent 
estimates of 
ecological condition. 



4  |  Welsh National Marine Plan

The European Commission (2018) report provides 
a good summary of the environmental impact and 
spatial competition of the energy sectors with 
each other, the environment and other uses in 
the context of Marine Spatial Planning (MSP). For 
example, the report states that “an important impact 
of offshore energy on the marine environment 
takes place during the construction and the 
decommissioning phases” and “cross-border 
cooperation in MSP can help provide corridors for 
regional energy market integration and can facilitate 
the alignment of timing and the sharing of intentions 
concerning planning of energy infrastructures”.  

Bird and bat collision and disturbance risks from 
offshore wind also form a significant number of 
studies (McGovern et al., 2016; Thaxter et al., 2018; 
Thaxter, 2018; Thaxter et al., 2013). Skov et 
al. 2018, indicate that bird avoidance behaviour 
is likely to lead to a greater reduction in estimated 
collision rates than currently applied in collision risk 
models. Cleasby et al. (2015) modelled potential 
impacts of recently consented wind farms on gannet 
mortality from the Bass Rock colony. They concluded 
that “approximately 1500 breeding adults from Bass 
Rock could be killed by collision with wind turbines 
at two planned sites in the Firth of Forth region each 
year” and that this “potential mortality approached 
levels at which long-term population viability could be 
threatened”. Thaxter et al. (2015) also conclude that 
offshore wind does provide a collision risk, but that 
this may vary throughout the year, with greatest risk 
being during chick rearing periods especially by male 
gulls. This variability in findings suggests more needs 
to be done clarifying the actual cumulative impact of 
offshore wind farms on birds with longer term studies 
and consensus on modelling parameters required. 

Co-location and co-existence
The MUSES (Multi-Use in European Seas) 
project (Lukic et al., 2018) was an EU project 
that provided an overview of multi-use (MU) 
potential (including environmental, economic and 
societal benefits) in European sea basins. It also 

highlights major barriers (regulatory, operational, 
environmental, health and safety, societal and legal 
aspects) stalling the transition of multi-use in the 
marine environment from a concept to practical 
implementation. Key actions identified by the project 
to help move towards practical implementation 
include further engagement, along with the setting 
up of Inter-ministerial/sectoral committees which 
would help specifically with overcoming regulatory 
and legal implications. Overall, a certain level of 
consistency of legislation across EU Member States 
could support easier replication of good practices 
and exchange of knowledge across countries. 
This could be a core area where MSP could help 
assist via cross-border collaboration and alignment 
of plan policy. 

The EU funded COEXIST project looking at co-location 
was not considered in the WMER 2015 but provides 
case examples of theoretical co-location giving 
useful indicators for MSP (e.g. what is acceptable 
and what is not to stakeholders) (Stelzenmüller et 
al., 2013). It looked to characterise the main conflicts 
at spatial and temporal scales as well as mapping 
where co-existence was either already occurring 
or could be possible. The project also considered 
stakeholder opinion and preferences to spatial 
management, as well as reviewing existing tools. 
A more recent study into aquaculture modelling 
with other uses was conducted by Lester et al. 
(2018) and looked specifically at how marine spatial 
planning is involved. The study concluded that 
MSP approaches currently “do not derive analytical 
solutions to co-ordinate the siting of multiple uses 
whilst balancing the effects of planning each sector”. 
Lester et al. (2018) produced a more analytical 
approach (framework) for aquaculture siting with 
existing uses and the environment off California 
(USA), which included sector trade-offs to determine 
where compromise by all could reduce conflict 
and allow multiple benefits. Specific examples of 
where MSP could help were provided, for example 
in southern California MSP could contribute to 
reduced spread of disease by avoiding siting finfish 
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farms in highly connected sites (current flow) whilst 
still generating up to 88% of maximum potential 
value of finfish farming in the region. Overall the 
tool confirmed that in all possible scenarios for 
aquaculture based on environmental and existing 
uses nearly a fifth of developable sites identified 
were already used for aquaculture suggesting 
a real value to such modelling for MSP. 

The majority of other studies still relate specifically 
to co-location and displacement of aquaculture, 
offshore wind, fisheries and MPA’s in various 
combinations (Berwyn, 2017; Coccoli et al., 2018; 
Tullio et al., 2018; Irwin, 2018; Mascia et 
al., 2010; Powell, 2017; Rodríguez et al., 2014; 
Shabtay et al., 2018). 

Cumulative effects, co-location and  
co-existence
These studies suggest that whilst understanding 
and research into cumulative effects, co-existence, 
co-location and displacement have increased there 
is still more to do on deriving practical solutions 
including implementation of co-existence via MSP. 
There are many lessons (and tools) contained 
within the referenced studies that could be applied 
to future marine planning for Wales especially 
with relevance to identifying and refining Strategic 
Resource Areas for specific sectors and/or 
developing locational guidance.  

The evidence presented in the WMER 2015 
and the additional knowledge and information 
described in this update have helped to shape 
the Welsh National Marine Plan and can inform 
the approach to implementation. Definitions of 
the ecosystem approach and cumulative effects 
include environmental, social, cultural and economic 
dimensions, as such (and in line with the Welsh 
Government well-being goals and ways of working) 
all environmental, social, cultural, economic and 
sector policies have resonance and relevance with 
cumulative effects assessment. Specifically, GOV_01 
(cumulative effects) and GOV_02 (cross-border 

and plan compatibility) alongside policies such 
as ENV_02 (MPAs) and the sector-supporting 
and safeguarding policies provide coherence to the 
application of this complex issue through marine 
planning. Similarly, evidence on co-existence and 
co-location has shaped the plan, in particular policy 
ECON-02 (co-existence).
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Overview and current status

1. Activities in the marine environment can provide 
social and economic benefits to Welsh coastal 
communities. The main evidence used within 
the WMER 2015 was a report commissioned by 
the Welsh Government setting out a typology of 
Welsh coastal areas, based on their social and 
economic characteristics. 

2. An important policy change for Wales is the  
Well-being of Future Generations (Wales) Act 2015 
with the aim of improving the social, economic, 
environmental and cultural well-being of Wales. 
It does so through seven well-being goals which 
public authorities have to apply when making their 
decisions and the establishment of Public Services 
Boards (PSBs) for each local authority area in Wales 
to carry out a well-being assessment and publish 
an annual local well-being plan. 

3. WWF Cymru (2012) provides a useful summary 
describing that the coastal and marine environment 
is important to the economy of Wales, and to 
coastal communities in particular, with over 60% 
of the Welsh population living and working in the 
coastal zone and related tourism, which together 
contribute over £700 million to the economy, 
for example, recreational sea angling alone in Wales 
contributed £115.97 million to the economy in 2013 
(Monkman et al., 2015). The benefit of the seven 
Special Area of Conservation (SAC) in Wales to 
recreational activity (diving and sea angling) showed 
that these areas supported an annual recreational 
economic value of £68-122 million and generated 
a one-off non-use value of £66-129 million (Kenter et 
al., 2013). Additionally, 75% of people in Wales agree 
that the Welsh coast is an important part of their life 
(WWF Cymru, 2012). 

New evidence and how it helps marine 
planning 

The coastal environment is at threat from  
socio-economic (such as demographic changes) 
and environmental (such as climate change) impacts 
(Government Office for Science, 2017). At the same 
time, the coast and marine environment offer  
socio-economic value and benefits.  

Studies by WWF Cymru (2012) and Government 
Office for Science (2017) highlighted the risks 
to coastal communities from climate change. 
The Government Office for Science (2017) 
specifically recommends policies that offer a range 
of co-benefits to both the environment and human 
health. It determined that the increasing use of 
marine planning and ‘natural capital’ methodologies 
may provide a basis for action, although due to the 
diverse nature of coastal communities, it may be 
that ‘one size does not fit all’. Implementation of 
the WNMP, should therefore consider local policies 
e.g. those put in place by the PSBs in order to 
improve the social, economic, environmental and 
cultural well-being of their local authority and the 
communities within. 

Government Office for Science (2017) reports on 
the strong relationship of coastal communities with 
the coast. Whilst, it has a specific focus on North 
Wales (based on a workshop in Bangor), the outputs 
can be transposed to other coastal areas in Wales. 
The report highlights:

• Marine and coastal activities, including tourism 
and fisheries, are crucial for the economy. 
There is a long history of marine science off 
the North Wales coast (including universities 
specialising in marine science). Attendees also 
argued that there is a strong cultural link to the 
sea that should be celebrated and protected.

Coastal Communities
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• The coast has new economic relevance as the 
potential and technical feasibility of offshore 
renewable energy and other emerging industries 
grow. One of the major opportunities identified 
was tidal energy. This is combined with existing 
and potential fishing and aquaculture industries, 
and the important and varied tourism sector, 
to create significant and diverse opportunities 
for the region. 

• Attendees identified three major issues for 
capitalising on future economic opportunities: 
skills, infrastructure, and ensuring that local 
communities’ benefit. They also commented 
that a lack of long-term planning and 
coordination has historically affected marine 
and coastal activities in the region.

• In order to increase the chances of capitalising 
on these opportunities, attendees recommended 
the development of a mechanism for bringing 
marine and coastal stakeholders together. 
They also identified the importance of learning 
the lessons of what they saw as previous 
missed opportunities, and in integrating where 
possible natural solutions when planning 
economic activity.

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular ECON_01 (sustainable economic 
growth), SOC_02 (well-being of coastal communities), 
SOC_04 (Welsh language and culture), SOC_08, 
SOC_09 (relating to coastal change and flooding 
and SOC_11 (resilience to climate change).
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Overview and current status
1. Coastal change and flooding remain critical issues 
for marine management, in particular in relation 
to potential consequences for coastal communities, 
necessitating policy consideration in the WNMP. 

2. The WMER 2015 highlighted that coastal 
erosion and flooding has the potential to affect 
approximately 60% of the Welsh population and 
have detrimental effects on well-being, the economy, 
biodiversity, geodiversity, coastal tourism and 
recreational activity. 

3. The Flood and Water Management Act (2010), 
National Strategy for Flood and Coastal Erosion 
Risk Management in Wales (2011), Local Flood Risk 
Management Strategies and the Floods Directive 
(2014) control management activities for coastal 
change and flooding.  

4. The National Strategy for Flood and Coastal 
Erosion Risk Management in Wales is currently 
being reviewed and updated. Future measures being 
suggested in the consultation include the production 
of a coastal adaptation toolkit and reporting on 
Shoreline Management Plan (SMP) Action Plans. 

5. Wales has four SMPs in place: West Wales, 
South Wales, North Wales and The Severn Estuary. 
The West Wales SMP is the largest and covers from 
St Anne’s Head, Pembrokeshire to Great Orme, 
Conwy (including Anglesey). All four SMPs have been 
updated between 2015 and 2018, primarily after 
the severe winter storms in 2014 which dramatically 
highlighted the importance of effective coastal 
management and flood forecasting.

2  See: www.naturalresources.wales/evidence-and-data/research-and-reports/reports-evidence-and-data-on-flooding/flood-and-coastal-
erosion-risk-in-wales/?lang=en.

3 See: www.audit.wales/system/files/publications/Coastal-flooding-eng_0.pdf.
4 See: www.naturalresources.wales/evidence-and-data/research-and-reports/reports-evidence-and-data-on-flooding/?lang=en.
5 See: www.metoffice.gov.uk/research/collaboration/ukcp.

6. The Natural Resources Wales (NRW) report 
(to the Cabinet Secretary for Environment and Rural 
Affairs under Section 18 of the Flood and Water 
Management Act) on ‘Flood and Coastal Erosion 
Risk Management in Wales 2014-2016’2 describes 
how flood risk and coastal erosion is being managed 
across Wales and about the activities underway 
to raise awareness and increase resilience of those 
who are at risk.

7. The Wales Audit Office report on ‘Coastal 
Flood and Erosion Risk Management in Wales, 
July 2016’3 assesses whether key objectives in 
the Welsh Government’s National Strategy for Flood 
and Coastal Erosion Risk Management in Wales 
are being met. 

8. Since 2015, NRW has produced a series of 
reports4 following the initial Wales Coastal Flooding 
Review Reports which relate to progress with delivery 
of the recommendations.

9. McKinley and Ballinger (2018) reviewed 
Welsh stakeholder perspectives for coastal 
management. They determined that there has been 
a ‘concerted change in policy direction’ that has 
the potential to enact positive change in coastal 
management. The results found that stakeholders 
were generally positive about the opportunities that 
new legislation, such as the Marine and Coastal 
Access Act 2009, and the Environment (Wales) 
Act 2016 has brought. 

New evidence and how it helps marine 
planning 
In 2018 the UK Climate Change Projections5 
(UKCP18) were comprehensively updated. 
The findings show that temperatures have continued 
to rise, annual average rainfall has increased, 
and mean sea level has risen by around 16 cm 

Coastal change and flooding

https://naturalresources.wales/evidence-and-data/research-and-reports/reports-evidence-and-data-on-flooding/flood-and-coastal-erosion-risk-in-wales/?lang=en
https://naturalresources.wales/evidence-and-data/research-and-reports/reports-evidence-and-data-on-flooding/flood-and-coastal-erosion-risk-in-wales/?lang=en
http://www.audit.wales/system/files/publications/Coastal-flooding-eng_0.pdf
https://naturalresources.wales/evidence-and-data/research-and-reports/reports-evidence-and-data-on-flooding/?lang=en
https://www.metoffice.gov.uk/research/collaboration/ukcp
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since the start of the 20th century. The new marine 
projections show that sea level around the UK will 
continue to rise to the year 2100 under all emission 
pathways. The UKCP09 projections, were used to 
assess climate risks for the 2017 UK Climate Change 
Risk Assessment (CCRA) and inform how to respond 
to these risks (National Adaptation Programme). 
The UKCP18 projections provide the most up-to-date 
assessment of how climate in the UK is expected 
to change over the coming century and will be used 
to inform the next CCRA, due in 2022.

Gracia et al. (2018) review adaptation and protection 
measures against coastal erosion issues and how 
the capacity of coastal ecosystems for self-repair 
and recovery can be incorporated into an  
ecosystem-based approach to the creation 
and restoration of coastal ecosystems. 
Ecosystems considered include wetlands, reefs 
(including shellfish reefs by oysters and mussels), 
seagrass beds and dune vegetation, as all can 
offer optimal natural alternatives to help solve 
coastal erosion. Naylor et al. (2017) also consider 
ecosystem-based solutions to coastal management 
in the form of a hybrid approach to infrastructure 
combining traditional hard engineering defenses with  
nature-based solutions. A decision support tool 
is presented to guide practitioners when considering 
integrated infrastructure solutions. 

The EU Ecostructure project6 aims to raise 
awareness of eco-engineering solutions to 
the challenge of coastal adaptation to climate 
change. It considers how artificial structures 
affect the ecological community in coastal zones, 
how ecologically sensitive design can be built into 
such structures, and how coastal defence can 
be enhanced to provide environmental, social and 
cultural benefits7. 

6 See: www.ecostructureproject.eu/.
7 See: www.ecostructureproject.eu/multimedia__trashed/publications/.
8 www.researchgate.net/publication/304141956_Rebuilding_Welsh_Beaches_to_Deliver_Multiple_Benefits.
9 www.nrn-lcee.ac.uk/resilcoast/.

The Scottish Environmental Protection Agency (SEPA) 
produced a Natural Flood Management Handbook 
for Scotland, the principles of which could be applied 
in Wales. In terms of natural coastal protection 
it focusses on managed realignment, saltmarsh 
and mudflat restoration, sand dune and shingle 
restoration, and recharge (beach or other intertidal 
habitats), describing the benefits, cost and examples 
of their application. 

Research and evidence sources in Wales include: 

• Natural Resources Wales (NRW) has recently 
produced two Evidence Reports on coastal 
Shingle and Sand dune management; 

• The Countryside Council for Wales worked 
with the British Marine Aggregate Producers 
Association and the Crown Estate on a project 
called Re-building Welsh Beaches8 which looked 
to determine the most appropriate beaches for 
a beach nourishment scheme to help reduce 
the effects of coastal erosion;

• RESILCOAST9 is a multi-disciplinary project with 
University, research and Government partners 
from Wales, England and the Netherlands. 
The project is undertaking biological and  
geo-morphological research to understand 
what governs saltmarsh resilience to change, 
and interactions from human exploitation, 
such as livestock grazing. The aim is to enable 
better management of saltmarsh under climate 
change to enable humans to continue to obtain 
the benefits including coastal protection and 
carbon sequestration. 

http://www.ecostructureproject.eu/
http://www.ecostructureproject.eu/multimedia__trashed/publications/
https://www.researchgate.net/publication/304141956_Rebuilding_Welsh_Beaches_to_Deliver_Multiple_Benefits
http://www.nrn-lcee.ac.uk/resilcoast/
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• In 2017, Swansea University mapped the 
ecosystem services of Carmarthen Bay 
saltmarshes. This latter project was linked to the 
CoastWEB10 project, which “aims to holistically 
value the contribution which coastal habitats 
make to human health and wellbeing, with a focus 
on the alleviation of coastal natural hazards and 
extreme events”. Welsh saltmarshes are a key 
feature evaluated by this project. 

Nature-based solutions to coastal management 
and adaptation have been identified as a national 
priority in the Natural Resources Policy under the 
Environment Act (2016) in terms of both ecosystem 
resilience and benefits across the Wales Well-being 
Goals and will be promoted through development 
of Area Statements.  

Moore et al. (2015) observe that coastal risk 
management “has received increasing attention 
from policy makers and practitioners over the 
last 20 years”. In addition to concerns on the 
effects of coastal erosion and flooding, Moore et 
al. (2015) suggest that cliff instability is becoming 
an increasing focus of coastal management 
in some locations. 

Denner et al. (2015) presented a specific case 
study of a coastal vulnerability environmental risk 
assessment for Loughor Estuary, South Wales. 
Using an established Coastal Vulnerability 
Index, they evaluated the vulnerability and 
potential management approaches for this area. 
This determined which factors (e.g. climate) were 
having the greatest impact on vulnerability and 
which assets (e.g. housing) were at greatest risk. 
This enabled management options to be tailored 
for the area and is an approach the authors feel 
could be scaled up for wider use across Wales. 
Gopalakrishnan et al. (2016) evaluated the  
socio-economic costs and benefits of coastal 
erosion in the US, but the outline costs and benefits 
could be developed and applied in other countries. 

10 www.valuing-nature.net/coastweb.
11 See: www.evidence.environment-agency.gov.uk/FCERM/en/Default/FCRM.aspx.

For example, housing is the most commonly 
affected asset by coastal erosion and, therefore, 
it is local people who have the most to lose and 
gain from coastal management. They highlight 
that it is important to remember that the coastal 
zone is by its nature geologically, morphologically, 
economically and politically complex. 

Fritton et al. (2018) further highlight that coastal 
erosion risk management is “a shared global 
issue”. This suggests that although the individual 
circumstances may differ, the general principles 
to management and risk can apply across situations, 
and that marine spatial planning could help bring 
together a holistic underlying approach at a national 
level. However, there is no ‘one size fits all’ solution 
to coastal management.

Relevant evidence emerging from the joint 
Department for Environment, Food Rural Affairs 
(DEFRA), Environment Agency, Welsh Government, 
and NRW research and development programme11, 
includes:

• FRS18203 – Natural Flood Management 
– a guide to the design, construction and 
management; 

• FRS17190 – Understanding future Estuarine 
risks;

• FRS17187 – What is coastal squeeze;

• SC120005 – Understanding the Vulnerability 
of Man-made and Natural Defence Systems 
to Climate Change; and 

• FRS17193 – The implications of new science 
on climate change and flood frequency on policy, 
strategy and investment.  

The evidence presented in the WMER 2015 and the 
additional knowledge and information described in 
this update have helped to shape the Welsh National 
Marine Plan and supports their implementation, 

https://valuing-nature.net/coastweb
See: http://evidence.environment-agency.gov.uk/FCERM/en/Default/FCRM/ongoingProjects.aspx
http://evidence.environment-agency.gov.uk/FCERM/en/Default/FCRM.aspx
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in particular SOC_02 (well-being of coastal communities), SOC_08 (resilience to coastal change and flooding), 
SOC_09 (effects on coastal change and flooding), SOC_10 (minimising climate change and SOC_11 (resilience to 
climate change).
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Overview and current status

1. The climate change impacts of sea level rise, 
coastal erosion, ocean acidification, reduction in 
water quality and movement of species are important 
considerations for Marine Planning. 

2. The Marine Climate Change Impacts Partnership 
(2017) 10-year report card summarises how our 
understanding of marine climate change impacts 
has developed since the first MCCIP report card 
and the lessons for science to policy reporting 
(see: www.mccip.org.uk/impacts-report-cards/full-
report-cards/2017-10-year-report-card/). 

3. The Marine Climate Change Impacts Partnership 
(2018) reports on climate change and marine 
conservation for saltmarsh; maerl beds; 
coral gardens; sandeels; seagrass; horse mussel 
beds and saline lagoons (see: www.mccip.org.uk/
climate-smart-adaptation/climate-change-and-
marine-conservation/). 

4. The Foresight Report – Future of the Sea 
(Government Office for Science, 2018) summarises 
outcomes and lists priority knowledge gaps. 
Two gaps which are of particular relevance 
to the WNMP are: 

• Improved modelling of sea level rise and coastal 
flooding to inform planning of infrastructure and 
reduce uncertainty for coastal communities. 

• Understanding the interactions between 
different stressors, e.g. ocean warming and 
ocean acidification, and their cumulative impact 
on the marine environment. 

New evidence and how it helps marine 
planning 

The Future of the Sea report by Genner et al. (2017) 
considers biological responses to ocean 
warming and how these may impact on fisheries 
and aquaculture industry. This report demonstrates 
that in UK waters sea temperature has risen 
consistently since the 1970’s and predicts a 
rise of up to 3.2°C by 2100 relative to 1800’s 

temperatures. It summarises the effects ocean 
warming can have on marine life and that not all 
species exhibit a change which is consistent with 
the expected pattern, this is particularly the case 
amongst benthic algae. Overall, studies have 
consistently predicted substantial changes in 
marine biodiversity over the next 50-100 years, 
with rapid range shifts in more mobile and pelagic 
species. The report claims high confidence that 
warming has influenced the abundance and 
distribution of commercially fished stocks (with new 
or expanding fisheries for warmer water species 
such as seabass (Dicentrarchus labrax) and 
red mullet (Mullus surmuletus). For aquaculture 
Genner et al. (2017) consider that patterns are less 
clear, however for Atlantic salmon (Salmo salar) 
and blue mussel (Mytilus edulis), two of the most 
economically valuable cultivated species, they are 
already at their most southerly temperature ranges. 
These changes could have implications for future 
development of WNMP policy especially relating 
to marine protected areas, fishing and aquaculture. 

Henderson et al. (2011) focussed on fish and 
crustacean changes over a 30-year study period 
at Hinkley Point in Somerset. Many species have 
changed in abundance and/or time of year they 
appear with traditional summer/autumn species 
residing longer into winter. However, the dominant 
fish species have shown no significant change and 
it may be that they are more adaptable to water 
temperature and salinity changes and that their 
distribution is controlled more by resource availability 
and density. This latter study highlights that 
responses in marine organisms to climate change 
are not as simple as they may first appear and needs 
to be considered in policy development.

Frost et al. (2017) summarises ten years science 
and policy experience on the impact of climate 
change. Black-legged kittiwakes (Rissa tridactyla), 
fulmars (Fulmarus sps), Atlantic puffins 
(Fratercula arctica), razorbills (Alca torda), 
Arctic terns (Sterna paradisaea) and little terns 

Climate Change

http://www.mccip.org.uk/impacts-report-cards/full-report-cards/2017-10-year-report-card/
http://www.mccip.org.uk/impacts-report-cards/full-report-cards/2017-10-year-report-card/
http://www.mccip.org.uk/climate-smart-adaptation/climate-change-and-marine-conservation/
http://www.mccip.org.uk/climate-smart-adaptation/climate-change-and-marine-conservation/
http://www.mccip.org.uk/climate-smart-adaptation/climate-change-and-marine-conservation/
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(Sternula albifrons) are under pressure with reduced 
breeding success year on year. The report suggests 
Leach’s storm petrel (Oceanodroma leucorhoa), 
great skua (Stercorarius skua) and Arctic skua 
(Stercorarius parasiticus) could become extremely 
rare or even extinct in the UK due to climate change, 
as their food resources shift northwards. The report 
card concludes that policy and management 
approaches will need to adapt with climate 
change, including in relation to marine protected 
areas (MPAs), species management and fisheries 
management (incorporating allowance for ‘new’ 
species to be caught). This could have implications 
for future development of WNMP policy around these 
topics, and more broadly regarding any identified 
MPAs in the WNMP. In conclusion, marine planning 
needs to be flexible enough to respond to climate 
change driven changes in marine ecosystems.  

The key headlines from the MCCIP 10-year Report 
Card are:

• Short term variations in key parameters such 
as temperature over the last decade highlight 
the need to communicate observed change 
in the context of long-term trends.

• There is evidence of some marine species 
responding to climate change but not necessarily 
in the ways anticipated 10 years ago.

• Some areas, such as human health implications 
from climate change altering species present 
including potential increase of disease-causing 
organisms, remain poorly understood but there 
are early signs that climate change will have 
an impact.

• Marine climate change impacts on society 
have been identified and understanding for 
some topics such as fisheries and coastal 
flooding is more advanced than for others.

• In general, marine climate change impacts 
have been better studied than ever before 
and ensuring integrity and independence when 
translating evidence is vital to inform considered 
decision making.

The evidence presented in the WMER 2015 
and the additional knowledge and information 
described in this update have helped to shape the 
Welsh National Marine Plan and its implementation, 
in particular SOC_02 (well-being of coastal 
communities), SOC_08 (resilience to coastal 
change and flooding), SOC_09 effects on coastal 
change and flooding), SOC_10 (minimising climate 
change), SOC_11 (resilience to climate 
change), ENV_01 (resilient marine ecosystems), 
ENV_06 (air and water quality), GOV_01 
(cumulative effects) and GOV_02 (cross-border 
and plan compatibility).
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Overview and current status

1. The WMER 2015 noted the need to develop 
a better understanding of seascape assessments 
and characterisation in Wales (looking at current 
existing seascape and the historic seascape). 
This will include achieving complete coverage for 
existing local assessments (65% coverage to date) 
and from these assessments to create a national 
dataset for use in strategic spatial planning. 
There is also a need for associated guidance 
on analysing and using seascape evidence-based 
assessments.

2. In 2015, Natural Resources Wales coordinated 
a National Seascape Assessment of Wales 
(LUC, 2015), which divided the inshore waters 
into 29 Marine Character Areas to inform the 
WNMP. Each area includes a description of the 
key characteristics and sets out the links between 
the areas, describing their cultures, places and 
natural resources. 

3. In considering the seascape within decision 
making, policy and research, the existing character 
and quality should be considered along with its 
current value and sensitivity to changes, noting that 
effects will vary depending on the development or 
activity in question. Seascape policy should consider 
visual, cultural, historical and archaeological 
impacts of activity in all coastal areas, and marine 
plans should reflect seascape considerations 
consistent with those in adjacent terrestrial 
plans (as necessary).

12 See: www.naturalresources.wales/evidence-and-data/maps/marine-character-areas/?lang=en.
13  See: www.cdn.naturalresources.wales/media/689503/eng-evidence-report-315-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-

wales.pdf.
14  See: www.cdn.naturalresources.wales/media/689506/eng-evidence-report-330-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-

wales-copy.pdf.
15  See: www.cdn.naturalresources.wales/media/689508/eng-evidence-report-331-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-

wales.pdf.

Seascape
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Overview and current status

1. The WMER 2015 noted the need to develop 
a better understanding of seascape assessments 
and characterisation in Wales (looking at current 
existing seascape and the historic seascape). 
This will include achieving complete coverage for 
existing local assessments (65% coverage to date) 
and from these assessments to create a national 
dataset for use in strategic spatial planning. 
There is also a need for associated guidance 
on analysing and using seascape evidence-based 
assessments.

2. In 2015, Natural Resources Wales coordinated 
a National Seascape Assessment of Wales 
(LUC, 2015), which divided the inshore waters 
into 29 Marine Character Areas to inform the 
WNMP. Each area includes a description of the 
key characteristics and sets out the links between 
the areas, describing their cultures, places and 
natural resources. 

3. In considering the seascape within decision 
making, policy and research, the existing character 
and quality should be considered along with its 
current value and sensitivity to changes, noting that 
effects will vary depending on the development or 
activity in question. Seascape policy should consider 
visual, cultural, historical and archaeological 
impacts of activity in all coastal areas, and marine 
plans should reflect seascape considerations 
consistent with those in adjacent terrestrial 
plans (as necessary).

12 See: www.naturalresources.wales/evidence-and-data/maps/marine-character-areas/?lang=en.
13  See: www.cdn.naturalresources.wales/media/689503/eng-evidence-report-315-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-

wales.pdf.
14  See: www.cdn.naturalresources.wales/media/689506/eng-evidence-report-330-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-

wales-copy.pdf.
15  See: www.cdn.naturalresources.wales/media/689508/eng-evidence-report-331-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-

wales.pdf.

New evidence and how it helps marine 
planning 

The National Seascape Assessment of Wales 
(LUC, 2015), sets out the basis for assessments 
of new projects on the seascape of Wales, 
for example determining the level of baseline 
sensitivity and the nature of the type of change being 
considered. A series of more detailed assessments12 
have been undertaken for some of the 29 areas 
which are relevant for supporting marine plan policy 
implementation. These detailed reports cover 
Pembrokeshire, Anglesey and parts of Gwynedd 
with further areas in preparation. 

Natural Resources Wales (2019) strategic guidance 
for future offshore wind farm planning in Wales, 
comprising:

• Seascape and visual sensitivity to offshore 
wind farms in Wales: Strategic assessment 
and guidance. Stage 1 – Ready reckoner 
of visual effects related to turbine size13.  

• Seascape and visual sensitivity to offshore 
wind farms in Wales strategic assessment 
and guidance. Stage 2 – guidance on siting 
offshore wind farms14. 

• Seascape and visual sensitivity to offshore 
windfarms in Wales strategic assessment 
and guidance. Stage 3 – seascape and visual 
sensitivity assessment for offshore wind farms15. 

There have also been independent studies 
that explore the concept of seascape further 
and which can inform future amendments and 
implementation of the WNMP. For example, 
Rydin et al. (2018a) highlight that it is not only 
the type and content of evidence used to provide 
the basis for seascape assessments that are 
important, but how this evidence is interpreted 

Seascape

https://naturalresources.wales/evidence-and-data/maps/marine-character-areas/?lang=en
https://cdn.naturalresources.wales/media/689503/eng-evidence-report-315-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-wales.pdf
https://cdn.naturalresources.wales/media/689503/eng-evidence-report-315-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-wales.pdf
https://cdn.naturalresources.wales/media/689506/eng-evidence-report-330-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-wales-copy.pdf
https://cdn.naturalresources.wales/media/689506/eng-evidence-report-330-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-wales-copy.pdf
https://cdn.naturalresources.wales/media/689508/eng-evidence-report-331-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-wales.pdf
https://cdn.naturalresources.wales/media/689508/eng-evidence-report-331-seascape-and-visual-sensitivity-to-offshore-wind-farms-in-wales.pdf


26  |  Welsh National Marine Plan

and applied in decision making to ensure the 
process is transparent and robust. This is 
expanded in Rydin et al. (2018b) which explores 
different types of evidence and recommends that 
evidence such as maps, photographs and other 
visualisations (artists impressions of how the area 
may look with new development) are especially 
important for decision makers in the seascape 
context. They recommend for new projects that 
may affect seascape, such evidence and processes 
should be considered and requested where not 
already available. 

Baldacchino (2013) links European island 
landscapes with culture, noting that the coasts 
are one such landscape that are often linked to 
myths and the ‘seashore’ often features in people’s 
descriptions of an ‘ideal world’. Pungetti (2017) 
also discusses European landscapes and seascapes 
from a cultural perspective, including their 
value in tourism and art. These studies 
highlight the importance of considering culture 
in any seascape assessments. 

The Natural England (2012) and Scottish Natural 
Heritage (2017) guidance on seascape and 
coastal character assessments provide useful 
methodologies to inform marine planning. The Marine 
Management Organisation (2018a and b) 
seascape character assessments for the North 
West and South West England marine plan area 
are of relevance to marine planning and licensing 
decisions in Wales.

The evidence presented in the WMER 2015 
and the additional knowledge and information 
described in this update have helped to shape 
the following policies in the Welsh National Marine 
Plan and supports their implementation, SOC_07 
(seascapes), SOC_06 (designated landscapes), 
SOC_05 (historic assets), ECON_02 (co-existence) 
GOV_01 (cumulative effects) and SCI_01 (risk-based 
decision-making).
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Overview and current status

1. In the WMER 2015, the historic environment 
was defined as comprising of ‘all aspects of the 
environment resulting from the interaction between 
people and places through time, including all 
surviving physical remains of past human 
activity, whether visible, buried or submerged’. 
Additionally, heritage assets were defined as 
‘elements of the historic environment including 
buildings, monuments, sites or landscapes that 
have been positively identified as holding a degree 
of historical significance’. 

2. The Historic Environment (Wales) Act (2016) 
is the first legislation enacted specifically for the 
Welsh historic environment. The Act makes important 
changes to the two main UK laws that provide 
the legislative framework for the protection and 
management of the historic environment: The Ancient 
Monuments and Archaeological Areas Act 1979 
and the Planning (Listed Buildings and Conservation 
Areas) Act 1990. It also incorporates stand-alone 
provisions establishing statutory historic environment 
records, a list of historic place names, and an 
advisory panel for the historic environment. 

In 2019, in compliance with the Historic Environment 
(Wales) Act 2016, the statutory Register of Historic 
Parks and Gardens of Special Historic Interest in 
Wales (incorporating the previous non-statutory 
register) came in to force to support the protection 
and conservation of historic parks and gardens 
and help ensure change is managed to protect 
and enhance their characteristics. Registered parks 
and gardens will continue to be afforded protection 
through the planning system as set out in Planning 
Policy Wales16. 

16 www.gov.wales/planning-policy-wales.

How evidence helps marine planning 

Implementation of the Historic Environment (Wales) 
Act 2016 provides more effective protection to 
listed buildings and scheduled ancient monuments, 
supported by the statutory register. This Act also 
improves the sustainable management of the historic 
environment and introduces greater transparency 
and accountability into decisions taken on the 
historic environment. 

Firth (2015) and Pater and Oxley (2014) highlight 
that when considering management options for the 
marine environment, the historic environment should 
be given due consideration. Firth (2015) makes 
the case for greater attention to be directed at the 
social and economic benefits of marine and maritime 
cultural heritage, including both offshore and on 
land and research on the wider social and economic 
benefits of preserving marine and maritime heritage. 

The Cadw (2018) consultation on the Historic 
Environment and Climate Change Sector Adaptation 
Plan raises awareness of the risks and opportunities 
of climate change and the need for adaptation 
and encourages collaboration and action across 
all sectors. The Strategic Action Plan adapts 
the methodology from Powell et al. (2012) to 
address the impacts of climate change on the 
historic environment in Wales, including reviewing 
potential impacts on historic assets on the 
foreshore (covering historic ports, other coastal 
heritage, archaeological sites and landscape) and 
historic assets in sand dunes. Powell et al. (2012) 
identified flood and coastal erosion risk management 
as one of the areas requiring immediate adaptation 
action and concluded that recording historic coastal 
and maritime assets should be seen as a priority 
given the risk of loss due to increased sea level 
and storminess over coming decades. 

Historic Environment

https://gov.wales/planning-policy-wales
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The EU funded CHERISH project17 runs from  
2017-2021 to increase knowledge and 
understanding of the impacts (past, present and 
near-future) of climate change, increased storminess 
and extreme weather events on the cultural heritage 
of reefs, islands and headlands of the Welsh and 
Irish regional seas. The project will target data and 
management knowledge gaps, employing innovative 
techniques to discover, assess, map and monitor 
heritage assets on land and beneath the sea, 
widely disseminating the results and developing 
best practice for future climate change adaptation.

WMER 2015 identified that marine plans should take 
into account the historic character of the plan areas, 
with particular attention paid to the landscapes, 
seascapes and groupings of assets that give 
a distinctive identity to Wales. Studies have also 
been undertaken to consider the potential risks to 
historic wrecks and their deterioration (Moore, 2015) 
and a critique of associated legislation and policy 
(Cho, 2018).

The evidence presented in the WMER 2015 and the 
additional knowledge and information described in 
this update have helped to shape the Welsh National 
Marine Plan and supports their implementation, 
in particular SOC_01 (access to the marine 
environment), SOC_05 (historic assets), SOC_06 
(designated landscapes), SOC_09 (effects on 
coastal change and flooding), SOC_11 (resilience to 
climate change) and GOV_01 (cumulative effects).

17 See: www.rcahmw.gov.uk/services/research-and-recording/cherish-climate-change-and-coastal-heritage-eu-funded-project/.

References

Cadw (2018). Historic Environment and Climate 
Change Sector Adaptation Plan. See section 
5.4 part I and pages 19-23 in part II of Historic 
Environment Sector Adaption plan.

Cho, H. (2019). Evaluation of the Abandoned 
Shipwreck Act of 1987: Impact and Challenges for 
Preserving Underwater Cultural Heritage. Journal of 
Arts, Management, Law and Society, 49(1). 

Moore, J.D. (2015). Long-Term Corrosion Processes 
of Iron and Steel Shipwrecks in the Marine 
Environment: A Review of Current Knowledge. Journal 
of Maritime Archaeology, 10(3), 191–204. 

Pater, C. and Oxley, I. (2014). Developing marine 
historic environment management policy: The English 
Heritage experience. Marine Policy, 45, 342-348.

Powell, J., Murphy, K., Ings, M. and Chambers, F.M. 
(2012) A strategic approach for assessing and 
addressing the potential impact of climate change on 
the historic environment of Wales, Report to Historic 
Environment Group – Climate Change Subgroup. 
CCRI: Gloucester. Available from: www.cadw.gov.
wales/docs/cadw/publications/Climate_Change_
on_the_Historic_Environment_of_Wales_EN_
CY.pdf.

https://rcahmw.gov.uk/services/research-and-recording/cherish-climate-change-and-coastal-heritage-eu-funded-project/
https://cadw.gov.wales/docs/cadw/publications/Climate_Change_on_the_Historic_Environment_of_Wales_EN_CY.pdf
https://cadw.gov.wales/docs/cadw/publications/Climate_Change_on_the_Historic_Environment_of_Wales_EN_CY.pdf
https://cadw.gov.wales/docs/cadw/publications/Climate_Change_on_the_Historic_Environment_of_Wales_EN_CY.pdf
https://cadw.gov.wales/docs/cadw/publications/Climate_Change_on_the_Historic_Environment_of_Wales_EN_CY.pdf


Welsh National Marine Plan  |  29

 



30  |  Welsh National Marine Plan30  |  Welsh National Marine Plan

Image supplied by Visit Wales: © Crown copyright (2014) Visit Wales



Welsh National Marine Plan  |  31

Overview and current status

1. Achieving or maintaining Good Environmental 
Status (GES) of UK seas by 2020 is the aim of the 
UK Marine Strategy (in line with requirements under 
the Marine Strategy Framework Directive (MSFD). 

2. The purpose of the Marine Strategy Regulations 
2010 is to protect and preserve the marine 
environment, prevent its deterioration or, 
where practicable, restore marine ecosystems 
in areas where they have been adversely affected. 
Furthermore, the regulations look towards preventing 
and reducing inputs into the marine environment, 
with a view to phasing out pollution, so as to ensure 
they do not give rise to any significant impacts on 
or risks to marine biodiversity, marine ecosystems, 
human health or legitimate uses of the sea. 

3. The UK along with all other Contracting Parties 
to the OSPAR Convention for the protection of the 
North East Atlantic have agreed to collaborate on 
MSFD delivery, taking forward OSPAR’s vision of 
a clean, healthy and biologically diverse sea.  

4. The UK Marine Strategy (and MSFD) requires 
an ecosystem-based approach to the management 
of human activities, integrating the concepts 
of environmental protection and sustainable 
use, which are also core elements of the OSPAR 
Convention and MSP. 

5. In the UK a detailed Programme of Measures 
(PoM) was published in 201518 for each descriptor, 
which aims to help meet the targets of GES. 
Assessment of the respective targets and 
indicators can help to determine whether levels 
of pressures are conducive to enabling sustainable 
use and achieving or maintaining the desired state 
for each descriptor or ecosystem component. 
Both descriptors and indicators help determine 
when GES is achieved or maintained and are 

18 See: www.gov.uk/government/publications/marine-strategy-part-three-uk-programme-of-measures.
19 See: www.oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/.

useful for MSP policy assessment e.g. has the 
related WNMP policy helped meet the desired state 
or reduce pressure.

6. European Commission Decision (EU) 2017/848 
sets out revised criteria, methodological standards, 
specifications and standardised methods or 
monitoring and assessment for determining 
GES and establishing coordinated monitoring 
programmes. Also, in 2017, Annex III of the MSFD 
was amended to better link ecosystem components, 
anthropogenic pressures and impacts on the marine 
environment with the MSFDs eleven descriptors 
and the Commission Decision on GES.

7. The Marine Strategy Part One: UK Initial 
Assessment and GES (originally published in 2012) 
has been reviewed (in line with MSFD Articles 8, 
9 and 10) and the public consultation closed 
in June 2019 (progress towards achievement 
of good environmental status is described in 
Defra, 2019 and UKMMAS, 2019).

New evidence and how it helps marine 
planning 

There is new evidence for the individual descriptors 
of quality status (including GES) and additional 
evidence on how the development of the Marine 
Strategy under the MSFD can support MSP.  
There has also been considerable progress in the 
development of indicators for the UK Marine Strategy 
(Defra, 2019 and UKMMAS, 2019) and at the OSPAR 
levels (OSPAR, 2017). 

The OSPAR Intermediate Assessment 201719 
provides an update of the collective work of the 
Contracting Parties towards understanding the 
quality status of the marine environment of the 
North-East Atlantic (Table 2). It demonstrates 
OSPAR’s progress towards realising its vision of 
a clean, healthy and biologically diverse North-East 
Atlantic, that is used sustainably. 

Good Environmental Status
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Table 2. OSPAR’s Thematic Strategies and linkages with the eleven qualitative descriptors of 
Good Environmental Status (GES) under the Marine Strategy Framework Directive  
(Extracted from The OSPAR North East Atlantic Environment Strategy 2010-202020,  
Appendix 2)

Qualitative 
Descriptors (D) for 
determining GES 
under the MSFD

OSPAR Thematic Strategies

Biodiversity 
and 

Ecosystems

Hazardous 
Substances Eutrophication Radioactive 

Substances
Offshore 
Industry

D1 Biological 
Diversity Y Y Y Y Y

D2 Non-indigenous 
species Y

D3 Commercially 
exploited fish and 
shellfish

Y

D4 Marine food webs Y Y

D5 Human-induced 
eutrophication Y Y

D6 Sea-floor integrity Y

D7 Permanent 
alteration of 
hydrographical 
conditions

Y

D8 Concentrations 
of contaminants 
[in the 
environment]

Y Y Y Y

D9 Contaminants 
in fish and 
other seafood 
for human 
consumption

Y

D10 Properties and 
quantities of 
marine litter

Y Y

D11 Introduction of 
energy, including 
underwater noise

Y Y

20 See: www.ospar.org/site/assets/files/1200/ospar_strategy.pdf.

https://www.ospar.org/site/assets/files/1200/ospar_strategy.pdf
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Defra (2019) and UKMMAS (2019) describe 
progress towards the achievement of GES for UK 
seas and sets out revised targets and indicators 
to be applied over the next six years. In summary, 
the UK has made good progress towards achieving 
Good Environmental Status (GES). The findings of 
60 indicator assessments covering marine species 
and habitats and the key pressures affecting 
them contribute to the assessment of the extent 
to which GES has been achieved, identification 
of gaps in knowledge and identification of next 
steps. These indicator assessments show that 
(see Table 3 for details):

• the UK have largely achieved GES for 
eutrophication, hydrographical conditions, 
contaminants and contaminants in seafood;

• there is a mixed picture for marine mammals, 
fish populations and food webs;

• there is a mixed picture for marine habitats;

• marine bird populations remain at risk;

• GES has not been achieved for non-indigenous 
species (NIS) and marine litter;

• there are uncertainties whether GES has been 
achieved for underwater noise;

• there is a better understanding of the main 
pressures preventing the achievement of GES.

The evidence in the UK updated assessment of GES 
(Part One), the monitoring programmes (Part Two) 
and Programmes of Measures (Part Three) and the 
associated underpinning legislation, frameworks, 
management plans and other guidance under MSFD 
are relevant considerations for implementation and 
future development of WMNP policy related to GES.

Alongside the wider implementation of the MSFD 
there has been new research into how the it applies 
specifically to MSP. Elliott et al. (2018) discuss the 
need to harmonise MSFD and MSP policy and the 
resulting management, including proposing an 
approach using expert judgement to define effect 
footprints for human activities on each MSFD 
Descriptor. Fernandes et al. (2018) look to support 
MSP and MSFD by using ecological and human 

use mapping overlaid with current protected 
areas to identify priority areas for conservation 
that have lower current levels of human impacts. 
Gilbert et al. (2015) address the mis-match of spatial 
scale and timelines between implementation of 
MSFD and MSP directives and identify areas for 
consideration that could help better align the two 
processes at a European level. They consider MSP 
a key tool for implementing MSFD as MSP looks 
across sector management and environmental 
considerations. However, to be effective in 
addressing MSFD an MSP will need to be reviewed 
and potentially modified if GES in the planned area 
changes (especially if achievement of GES becomes 
threatened). Cormier et al. (2018) consider the 
MSFD legislation using a Bowtie Analysis approach. 
This approach helps to propose links between the 
different descriptors and indicators for MSFD and 
how meeting or not meeting a target can affect 
other ecosystem parameters. Cormier et al. (2018) 
conclude that this method can provide a structured 
template for the analysis of national legislation 
relative to the MSFD. These studies can help with 
future WNMP development to enable more effective 
achievement of GES. 

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular: ENV_01 (resilient marine ecosystems); 
ENV_03 (invasive non-native species); 
ENV_04 (marine litter); ENV_05 (underwater noise); 
ENV_06 (air and water quality) and GOV_01 
(cumulative effects).
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Table 3. UK Summary of progress towards Good Environmental Status (Defra, 2019)

Good Environmental Status:             ●  Achieved                             ●  Partially achieved                    ●  Not achieved

Change since 2012 assessment*:       Improving situation                   Declining situation                        Stable situation

● CETACEANS ●  SEALS ●  BIRDS

The extent to which Good Environmental 
Status has been achieved for cetaceans remains 
uncertain. The status of coastal bottlenose 
dolphin and minke whale are consistent with the 
achievement of Good Environmental Status in 
the Greater North Sea, but unknown/uncertain 
elsewhere. It is unknown if Good Environmental 
Status has been achieved for other species.

The UK has achieved its aim of Good 
Environmental Status for grey seals in the Greater 
North Sea and Celtic Seas. There was a significant 
increase in the abundance of harbour seals in 
West Scotland where the majority of harbour 
seals are located, but their status in other parts 
of the Celtic Seas is uncertain. Harbour seals 
in the Greater North Sea have not yet achieved 
Good Environmental Status.

The UK has achieved its aim of Good 
Environmental Status for non-breeding waterbirds 
in the Greater North Sea but not in the Celtic 
Seas. Breeding seabirds have not achieved 
Good Environmental Status.

●  FISH ●  PELAGIC HABITATS ●  BENTHIC HABITATS

Demersal fish communities are recovering 
from over-exploitation in the past, but Good 
Environmental Status has not yet been 
achieved in either the Greater North Sea 
or the Celtic Seas. A partial assessment 
of pelagic shelf fish status did not provide 
a clear result.

Prevailing environmental conditions are likely 
to be driving the observed changes in plankton 
communities but human activities cannot be 
ruled out and it is uncertain whether Good 
Environmental Status has been achieved.

The achievement of Good Environmental Status 
is uncertain for intertidal and soft sediment 
habitats. The levels of physical damage to 
soft sediment habitats are consistent with the 
achievement of Good Environmental Status in 
UK waters to the West of the Celtic Seas, but not 
in the Celtic Seas or in the Greater North Sea. 
Sublittoral rock and biogenic habitats have not 
yet achieved Good Environmental Status.

●  NON-INDIGENOUS SPECIES ●  COMMERCIAL FISH & SHELLFISH ●  FOOD WEBS

The UK has not yet achieved its aim of 
Good Environmental Status for non-indigenous 
species (NIS). Our ability to detect new NIS 
has improved but there has been no significant 
change in the number of new records of NIS 
made between 2003 and 2014.

The UK has achieved its aim of Good 
Environmental Status for some commercially 
exploited fish. In 2015, 53% of marine fish 
(quota) stocks were fished below maximum 
sustainable yield (MSY). Most national shellfish 
stocks have either not yet achieved Good 
Environmental Status or their status is uncertain. 
The percentage of quota stocks fished below 
MSY and the proportion of marine fish spawning 
stock biomasses capable of producing MSY have 
increased significantly since 1990.

The extent to which Good Environmental 
Status has been achieved is uncertain: 
plankton communities are changing; some 
fish communities are recovering, but others 
are not; breeding seabird populations are in 
decline; grey seal numbers are increasing and 
trends in cetacean populations are unclear. It is 
known that components of the marine food web 
are changing, but it is not clear how they are 
affecting each other.

●  EUTROPHICATION ●   CHANGES IN HYDROGRAPHICAL 
CONDITIONS 

●  CONTAMINANTS

The UK has largely achieved its aim of 
Good Environmental Status for eutrophication. 
A small number of eutrophication problems remain 
in coastal and estuarine waters, representing 
0.03% of the UK Exclusive Economic Zone, 
and 0.41% of estuarine and coastal waters.

The UK continues to achieve its aim 
of Good Environmental Status for 
hydrographical conditions.

The UK has largely achieved its aim of 
Good Environmental Status for contaminants. 
Concentration of hazardous substances and 
their biological effects are generally meeting 
agreed target thresholds. Highly persistent legacy 
chemicals are the cause of the few failures, 
mainly in coastal waters close to polluted sources.

●  CONTAMINANTS IN SEAFOOD ●  LITTER ●  INPUT OF ANTHROPOGENIC SOUND

The UK has achieved its aim of Good 
Environmental Status for contaminants in seafood. 
There is a high level of compliance with agreed 
safety levels.

The UK has not yet achieved its aim of Good 
Environmental Status for litter. Beach litter levels 
in the Celtic Seas have remained largely stable 
since the assessment in 2012, whilst beach litter 
levels in the Greater North Sea have increased.

The achievement of Good Environmental Status 
for underwater noise in the UK is uncertain. 
Research and monitoring programmes 
established since 2012 have provided an 
improved understanding of the impacts of sound 
on marine ecosystems.

*  These arrows provide our best judgement of whether there has been progress towards achieving Good Environmental Status (GES) for the descriptor 
or ecosystem component concerned. In some cases, they reflect a situation where several indicator results reveal a mixed picture, with some showing 
an improving situation, some being stable and some showing a decline. In these cases, the arrow indicates our estimate of the combined position.  
Full details can be found in the individual indicator assessments.
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Overview and current status

1. The WMER 2015 described biodiversity as 
“the diversity of life and includes all species of plants 
and animals, the genetic variety amongst them and 
the complex ecosystems of which they are part”. 

2. The WMER 2015 recognises that biodiversity, 
along with geodiversity (the variety of rocks and 
minerals along with associated fossils and structures 
found naturally), is fundamental for a healthy 
marine environment.  

3. The Environment (Wales) Act 2016 and the 
Well-being of Future Generations (Wales) Act 2015 
together create legislation for managing Wales’ 
natural resources in a sustainable, pro-active and 
holistic way and improve the social, economic, 
environmental and cultural well-being of Wales.

4. The State of Natural Resources Report 
(NRW, 2016), produced in compliance with the 
Environment Act, complements the WMER (2015) 
and this update by assessing the extent to which 
natural resources in Wales are being sustainably 
managed and recommending a proactive approach 
to building resilience. 

New evidence and how it helps marine 
planning 

Various studies have looked at the management 
of development to reduce environmental 
loss in the marine environment in general 
(this section) and within Marine Protected Areas 
(MPAs, see accompanying section on MPAs in this 
report). Niner et al. (2017) studied the application 
of biodiversity offsetting (e.g. restoration or 
rehabilitation of habitat in another location, 
protection of an area, and education) and Callaway 
(2018) looked at the use of artificial reefs to provide 
biodiverse habitats where natural reef forming 
organisms are under pressure. 

21 www.cdn.naturalresources.wales/media/687852/eng-evidence-report-191-bottlenose-dolphin-monitoring-in-cardigan-bay-2014-2016.pdf.
22 www.cdn.naturalresources.wales/media/686431/cym-report-261-rissos-dolphins-of-ynys-enlli-bardsey-island-photo-id-catalogue.pdf.
23 www.dccae.gov.ie/en-ie/natural-resources/topics/Oil-Gas-Exploration-Production/observe-programme/Pages/ObSERVE-Programme.aspx.

There have been scientific studies and regular 
monitoring that has helped to further our 
understanding of species that are protected. 
For example, Hammond (2016) presented the 
results from the third in a long-term time series 
(1994, 2005/07, 2016) of large-scale multinational 
surveys of cetaceans in European Atlantic waters. 
The report improved Welsh data for Risso’s dolphin 
(Grampus griseus), and abundance data in general 
for harbour porpoise (Phocoena phocoena), 
bottlenose dolphin (Tursiops truncates), 
common dolphin (Delphinus delphis), striped dolphin 
(Stenella coeruleoalba) and minke whale 
(Balaenoptera acutorostrata). Lonhrengei et al. 
(2018)21 and Eisfeld-Pierantonio and James (2018) 
suggest cetacean population changes within Welsh 
waters. Lonhrengei et al. (2018) focus on the 
bottlenose dolphin (Tursiops truncates), which form 
nursery groups of mothers and calves in Cardigan 
Bay SAC. Eisfeld-Pierantonio and James (2018)22 
focus on Risso’s dolphin (Grampus griseus) and 
have produced a photo-ID system for the species, 
with new individuals being sighted every year 
between 1997 and 2016, and some individuals being 
repeat sighted year on year. These studies highlight 
the importance of managing Welsh waters and 
the activities they support to enable the continued 
existence of healthy, breeding cetacean populations. 

The OBSERVE23 project started in 2015 and is 
designed to “provide robust scientific knowledge with 
respect to protected species occurrence and ecology 
along the Irish Atlantic Margin”. Using acoustic 
methods and spotter surveys to record cetaceans, 
preliminary results indicate that beaked whales such 
as Sowerby’s (Mesoplodon bidens) and Cuvier’s 
(Ziphius cavirostris) are more common off Ireland 
than previously thought.  

Biodiversity

https://cdn.naturalresources.wales/media/687852/eng-evidence-report-191-bottlenose-dolphin-monitoring-in-cardigan-bay-2014-2016.pdf
https://cdn.naturalresources.wales/media/686431/cym-report-261-rissos-dolphins-of-ynys-enlli-bardsey-island-photo-id-catalogue.pdf
https://www.dccae.gov.ie/en-ie/natural-resources/topics/Oil-Gas-Exploration-Production/observe-programme/Pages/ObSERVE-Programme.aspx
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Frost et al. (2017) describes that pH is continuing 
to decrease (ocean acidification) with evidence 
of deleterious effects on marine ecosystems 
(e.g. a risk of substantive reductions in shellfish 
growth (and harvest) within 50 years). There are 
some algae and seagrasses that may benefit from 
increased availability of CO2. There is also likely to 
be a northward shift in habitat suitability for some 
seabird species due to temperature change which 
may affect both vegetation coverage at land-based 
nesting sites and distribution of food resources 
at sea (Daunt et al., 2017). Bertelli et al. (2018) 
studied the available long-term spatial variability 
and abundance data of Zostera noltii (a type of 
seagrass) within Milford Haven. Results indicate 
that this seagrass species is showing a level of 
resilience to high nutrient levels, disturbance and 
high turbidity present within the water column in an 
industrialised area and suggests such results should 
be considered in MPA management and designation. 

Bladwell et al (2018) summarises findings from 
monitoring of seabird breeding abundance and 
productivity (e.g. Seabird Monitoring Programme, 
coordinated by JNCC). Red-listed24 species 
representing a high level of conservation concern 
include puffins, arctic terns, little terns, kittiwakes, 
roseate terns. Amber listed species of medium 
conservation concern include guillemots, razorbills, 
sandwich terns, common terns, shags and gannet. 
Guillemots, razorbills, puffins, arctic terns, little terns 
and sandwich terns are all showing increases in 
abundance in Wales. However, in recent years there 
has been a decline in Welsh breeding kittiwakes 
and declines in abundance of common terns and 
roseate terns (the latter shifting to the Republic of 
Ireland). The data also indicate a decline in shags, 
which largely feed in inshore waters on a wide 

24  As identified by Birds of Conservation Concern in Wales 3 (BoCC3), see: www.birdsin.wales/wp-content/uploads/2017/01/Birds-of-
Conservation-Concern-Wales-3-2016.pdf.

range of small fish that are caught on or near the 
seabed. Hayhow et al (2016) provide an overview 
of Wales biodiversity.

The Marine Management Organisation (MMO, 2018) 
considered the potential disturbance impacts 
associated with anthropogenic marine activities 
upon seabird species in English territorial waters 
and subsequent habituation to such activities. 
The sensitivity analysis for impacts on seabird 
species described in the MMO report could 
be applied to Welsh waters when considering 
protecting species from the impacts of activities 
such as coastal management, dredging, shipping, 
fishing, recreational boating and renewable 
energy production. 

The UK Marine Strategy summary of progress 
towards Good Environmental Status provides an 
overview of biodiversity, including assessments 
on the status of cetaceans, seals, birds, fish, 
pelagic habitats, benthic habitats, food webs and 
Marine Protected Areas (Defra, 2019 and UKMMAS, 
2019). The key outputs are summarised in Table 
3 in the Good Environmental Status section of 
this report).

At a regional seas level, the OSPAR intermediate 
Assessment (OSPAR, 2017) gives an overview 
of biodiversity monitoring including habitats, 
marine mammals, seabirds and fish and food webs. 
Regarding seabirds, the indicators measure seabird 
abundance and breeding success. Marine seabird 
abundance has not been considered healthy across 
the OSPAR maritime area since the mid-2000’s. 
Less than 75% of the species assessed met the 
baseline values for abundance set in 1993 and 
many experienced frequent and widespread breeding 
failure between 2010-2015 including in the Celtic 
Sea (OSPAR, 2017).  

https://birdsin.wales/wp-content/uploads/2017/01/Birds-of-Conservation-Concern-Wales-3-2016.pdf
https://birdsin.wales/wp-content/uploads/2017/01/Birds-of-Conservation-Concern-Wales-3-2016.pdf
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Indicative feature condition assessments for 
European Marine Sites (EMS) in Wales25 have been 
published by NRW (see also MPA section of this 
report). For marine Special Protected Areas (SPA’s) 
the assessments showed variability across the 
11 sites for condition of relevant bird species with 
33 species in favourable condition, 19 unfavourable 
and 5 unknowns. The indicative feature condition 
assessments for Special Area of Conservation 
(SAC) also showed variability in conditions across 
the 11 sites (for further detail see MPA section 
of this report). Bush et al. (2015)26 consider the 
connectivity of Sabellaria alveolata reefs in Wales: 
in North Wales populations absent since the 
1980’s are reappearing, probably fed from more 
stable populations in Cumbria; the North and South 
Wales populations are distinct and not currently 
connected to each other (no exchange of larvae 
is likely given net northwards flow of water through 
the Irish sea); and that this species can spawn 
semi-continuously year-round. All these observations 
could have implications for protection and should 
be a consideration when determining general 
management of Sabellaria reefs. 

Duggan-Edwards and Brazier (2015) provide an 
overview of monitoring of seagrass distribution 
in Pembrokeshire and determined that distribution 
at surveyed sites has increased since 2008, 
which mirrors the general trend across Wales. 

These examples indicate that marine planning 
decisions (e.g. with regards to the location of 
activities which could affect the conservation status 
of protected species or habitat features) will need 
to consider individual site characteristics as well 
as more-broader national and international trends. 
Such considerations of the results from biodiversity 
monitoring can help determine where conservation 
efforts and management of human activities should 
be focussed.

25  www.naturalresources.wales/guidance-and-advice/environmental-topics/wildlife-and-biodiversity/find-protected-areas-of-land-and-seas/
indicative-feature-condition-assessments-for-european-marine-sites-ems/?lang=en.

26  Full report available at www.cdn.naturalresources.wales/media/686191/eng-report-049-reproduction-and-connectivity-sabellaria-alveolata-
reefs-within-wales.pdf.

Overall, the evidence demonstrates that knowledge 
of the importance of biodiversity and its current 
status and trends is increasing, but that there is 
further work to be done to understand and protect 
biodiversity and the associated ecosystem services 
in the marine environment. 

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular: ENV_01 (resilient marine ecosystems); 
ENV_02 (Marine Protected Areas); GOV_01 
(cumulative effects); ECON_02 (coexistence); 
SOC_06 (designated landscapes) and SOC_11 
(resilience to climate change).

https://naturalresources.wales/guidance-and-advice/environmental-topics/wildlife-and-biodiversity/find-protected-areas-of-land-and-seas/indicative-feature-condition-assessments-for-european-marine-sites-ems/?lang=en
https://naturalresources.wales/guidance-and-advice/environmental-topics/wildlife-and-biodiversity/find-protected-areas-of-land-and-seas/indicative-feature-condition-assessments-for-european-marine-sites-ems/?lang=en
https://cdn.naturalresources.wales/media/686191/eng-report-049-reproduction-and-connectivity-sabellaria-alveolata-reefs-within-wales.pdf
https://cdn.naturalresources.wales/media/686191/eng-report-049-reproduction-and-connectivity-sabellaria-alveolata-reefs-within-wales.pdf
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Overview and current status

1. The UK administrations are committed to 
completing an ecologically coherent network of 
Marine Protected Areas (MPAs) for the protection 
of biodiversity and geodiversity as part of a  
broad-based approach to nature conservation. 

2. In 2017, the Climate Change, Environment and 
Rural Affairs Committee (CCERA) undertook an 
enquiry into the Welsh Government’s approach 
to MPAs (CCERA, 2017). The review put forward 
12 recommendations for future management of 
the Welsh MPA network, including governance, 
resourcing, consultation, evidence (data, monitoring), 
and consideration of the impacts of leaving the EU. 
These recommendations are being addressed via 
the MPA Management Framework for Wales  
2018-202327 and associated annual Action Plan28.  

New evidence and how it helps marine 
planning 

The number of Marine Protected Areas (MPAs) in 
Wales is now 139 which includes Special Protected 
Areas (SPA’s), Special Areas of Conservation 
(SAC’s), Sites of Special Scientific Interest (SSSI’s), 
Marine Conservation Zones (MCZ’s) and RAMSAR 
sites. The State of Natural Resources Report 
(NRW, 2016) suggests that certain parameters 
affecting the resilience of Welsh ecosystems 
(e.g. water quality and coastal squeeze) require 
further attention. 

Natural Resources Wales (NRW) produced 
indicative feature condition assessments29 for 
European marine sites (SPA’s and SAC’s) (see also 
the Biodiversity section of this report). The term 
‘indicative condition assessment’ describes the use 
of readily available evidence, expert judgement and 
a confidence rating in a focussed workshop process 
to provide an indication of feature condition at the 

27  www.gov.wales/sites/default/files/publications/2018-10/marine-protected-areas-network-management-framework-for-wales-2018-2023.pdf.
28 www.gov.wales/sites/default/files/publications/2018-12/marine-protected-areas-network-management-action-plan-for-wales.pdf.
29  www.naturalresources.wales/guidance-and-advice/environmental-topics/wildlife-and-biodiversity/find-protected-areas-of-land-and-seas/

indicative-feature-condition-assessments-for-european-marine-sites-ems/?lang=en.

site level. These assessments contribute to the 
prioritisation of management action by improving 
our understanding of the condition of the features 
of our designated marine protected areas. This helps 
us to safeguard marine wildlife, habitats and 
seascapes, and the sectors which rely on the 
coast and sea.  

The 11 SACs which have indicative feature condition 
assessments are: Dee Estuary; Menai Strait and 
Conwy Bay; Anglesey Coast – Saltmarsh; Cemlyn 
Bay; Lleyn Peninsula and the Sarnau; Cardigan Bay; 
Limestone Coast of South Wales; Pembrokeshire 
Marine; Carmarthen Bay and Estuaries; Kenfig and 
Severn Estuary. The 11 SPAs which have indicative 
feature condition assessments are: Dee Estuary; 
Liverpool Bay; Traeth Lafan; Anglesey Terns; 
Aberdaron Coast and Bardsey Island; Northern 
Cardigan Bay; Skomer, Skokholm and the Seas 
off Pembrokeshire; Grassholm; Carmarthen Bay; 
Burry Inlet and Severn Estuary.

The indicative feature condition assessments for 
Special Area of Conservation (SAC) showed variability 
across the 11 sites: Dee Estuary – 3 designated 
features in favourable and 3 features unfavourable 
condition; Menai Strait and Colwyn Bay – 
3 favourable, one unfavourable; Anglesey Coast 
– 3 favourable and one unfavourable; Cemlyn Bay – 
one favourable; Lleyn Peninsula and the Sarnau – 
4 favourable, 7 unfavourable and one unknown; 
Cardigan Bay – 4 favourable 1 unfavourable and 
2 unknowns; Limestone Coast of South West Wales – 
1 unknown; Pembrokeshire Marine – 5 favourable 
9 unfavourable and 1 unknown; Carmarthen Bay and 
Estuaries – 2 favourable, 9 unfavourable; Kenfig – 
1 unfavourable; and Severn Estuary – 1 favourable, 
6 unfavourable and 1 unknown. 

Marine Protected Areas

https://gov.wales/sites/default/files/publications/2018-10/marine-protected-areas-network-management-framework-for-wales-2018-2023.pdf
https://gov.wales/sites/default/files/publications/2018-12/marine-protected-areas-network-management-action-plan-for-wales.pdf
https://naturalresources.wales/guidance-and-advice/environmental-topics/wildlife-and-biodiversity/find-protected-areas-of-land-and-seas/indicative-feature-condition-assessments-for-european-marine-sites-ems/?lang=en
https://naturalresources.wales/guidance-and-advice/environmental-topics/wildlife-and-biodiversity/find-protected-areas-of-land-and-seas/indicative-feature-condition-assessments-for-european-marine-sites-ems/?lang=en
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Table 1: A selection of species from SAC condition assessments showing variability 
between sites.

SAC Species name Common name Status

Dee Estuary Salicornica Plant Favourable

Glauco-Puccinellietalia 
maritimae

Atlantic salt meadow Favourable

Lametra fluviatilis European river lamprey Unfavourable

Petromyzon marinus Sea lamprey Unfavourable

Lleyn Peninsula and 
the Sarnau

Tursiops truncatus Common bottlenose 
dolphin

Favourable

Lutra lutra Eurasian otter Favourable

Halichoerus grypus Grey seal Favourable

Salicornica Plant Unfavourable

Glauco-Puccinellietalia 
maritimae

Atlantic salt meadow Unfavourable

Cardigan Bay Tursiops truncatus Common bottlenose 
dolphin

Favourable

Halichoerus grypus Grey seal Favourable

Lampetra fluviatilis European river lamprey Favourable

Petromyzon marinus Sea lamprey Unknown

Pembrokeshire Marine Halichoerus grypus Grey Seal Favourable

Alosa alosa Allis shad Favourable

Alosa fallax Twait shad Favourable

Lutra lutra Eurasian otter Favourable

Rumex rupestris Favourable

GlaucoPuccinellietalia 
maritimae

Atlantic salt meadow Unfavourable

Lampetra fluviatilis European river lamprey Unfavourable

Petromyzon marinus Sea lamprey Unfavourable

Carmarthen Bay and 
Estuaries

Salicornica Plant Favourable

Lutr lutra Eurasian otter Favourable

Glauco-Puccinellietalia 
maritimae

Atlantic salt meadow Unfavourable

Alosa alosa Allis shad Unfavourable

Alosa fallax Twait shad Unfavourable

Lampetra fluviatilis European river lamprey Unfavourable

Petromyzon marinus Sea lamprey Unfavourable
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SAC Species name Common name Status

Kenfig Glauco-Puccinellietalia 
maritimae

Atlantic salt meadow Unfavourable

Severn Estuary Glauco-Puccinellietalia 
maritimae

Atlantic salt meadow Unfavourable

Petromyzon marinus Sea lamprey Unfavourable

Lampetra fluviatilis European river lamprey Unfavourable

Alosa fallax Twait shad Unfavourable

The indicative assessments suggest that for the 11 marine Special Protected Areas (SPA’s) in Wales feature 
conditions are also variable for condition of relevant bird species with 33 species in favourable condition, 
19 unfavourable and 5 unknowns.

Table 2: Number species in each condition bracket within each SPA’s, with total numbers 
of species across Wales per bracket given.

SPA name
Favourable  

(no of species)
Unfavourable  
(no of species)

Unknown  
(no of species)

Dee Estuary 9 7 0

Liverpool Bay 2 0 1

Traeth Lafan 3 1 1

Anglesey Terns 3 1 0

Aberdaron Coast and Bardsey Island 1 0 0

Northern Cardigan Bay 0 0 1

Skomer, Skokholm and the Seas off 
Pembrokeshire 

3 1 1

Grassholm 1 0 0

Carmarthen Bay 1 0 0

Burry Inlet 7 5 1

Severn Estuary 3 4 0

Total species 33 9 5
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There are several high and medium level pressures 
common across the SPA sites including:

• agriculture and land management;

• access and recreation;

• invasive non-native species;

• water management and pollution;

• coastal management e.g. coastal defence 
and coastal squeeze;

• shipping, ports and marinas. 

It should be noted that the SAC’s are not all 
strictly marine but have freshwater and terrestrial 
components. Common pressures include: 

• recreational use;

• bait digging, angling and crab potting;

• point source pollution;

• diffuse pollution and sediment pollution;

• invasive non-native species – especially slipper 
limpets (Crepidula fornicata);

• coastal management e.g. coastal defence 
and coastal squeeze.

NRW are developing a permanent, sustainable,  
site-level feature condition reporting process 
that can be delivered on a regular basis. 

In a review by Ruiz-Frau et al. (2015a,b) it was 
suggested that for MPAs to be successful, 
there is a need to balance ecological conservation 
and socio-economic needs and that both 
stakeholder-based and science-based systematic 
approaches need to be used in the planning 
process. Furthermore, the review suggested the 
importance of considering multiple uses of MPAs by 
taking non-extractive interests, such as recreation, 
into account to reduce potential future conflicts. 

Carr et al. (2016) assessed the contribution of 
Welsh MPAs towards an ecologically coherent MPA 
network, concluding “MPAs in Welsh territorial waters 
make a substantial contribution towards the aim 

30 Available at: www.naturalresources.wales/about-us/our-projects/marine-projects/assessing-welsh-fishing-activities/?lang=en.

for an ecologically coherent network in the wider 
Irish Sea and Western Channel and Celtic Sea CP2 
regions. When considering the contribution of Welsh 
MPAs in each of these wider biogeographic regions, 
the majority of broadscale habitats are represented 
and only a few gaps remain in relation to the area 
of these habitats afforded protection”. 

NRW are working with Welsh Government on a 
project to evaluate the impacts of fishing activities 
on the features of Marine Protected Areas30. 
The purpose of this project is to: contribute to the 
safeguarding of Wales’ MPA network; contribute to 
the sustainable exploitation of marine fish and to 
strengthen the resilience of the marine environment.

MPAs can be affected by climate change 
(MCCIP, 2017). The potential for change 
(see Biodiversity section for more information) could 
have implications for future development of marine 
spatial planning policy around these topics and more 
broadly regarding identification and designation 
of protected areas. Both planning and MPA policy 
needs to be adaptive to encompass changes in 
marine species distribution due to climate change.

Overall, the evidence demonstrates that knowledge 
of the importance and effectiveness of MPAs is 
increasing, especially with regards to the implications 
of climate change. 

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular: ENV_01 (resilient marine ecosystems); 
ENV_02 (Marine Protected Areas); GOV_01 
(cumulative effects); ECON_02 (coexistence); 
SOC_06 (designated landscapes) and SOC_11 
(resilience to climate change).

https://naturalresources.wales/about-us/our-projects/marine-projects/assessing-welsh-fishing-activities/?lang=en
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Overview and current status

1. Geodiversity is defined as the variety of rocks, 
minerals, fossils, landforms, sediments and soils, 
together with the natural processes which form 
and alter them (Gordon and Barron, 2013). 

2. Along with biodiversity, geodiversity is fundamental 
for a healthy marine environment. Changes to 
geodiversity occur due to natural processes of 
erosion and deposition and human activity.

3. Geodiversity underpins the aesthetic value of 
landscapes, contributes to sustainable economic 
development and benefits public health through 
opportunities for outdoor recreation and enjoyment 
of the natural world (Gordon and Barron, 2013).

4. In Wales, geodiversity provides many natural 
resources, strongly influences our landscape, 
biodiversity and culture, and Wales is internationally 
important for geoscience research.

5. In a UK focussed study, Prosser et al. (2010) 
determined that the effects of climate change on 
geodiversity are poorly understood and so are the 
appropriate management responses. Sites located 
along the coast and rivers are at greatest risk of 
impacts from climate change due to increasing sea 
level rise, erosion rates and flooding. However, the 
human response of building hard defences is likely 
to have an even greater impact on geodiversity 
than the natural processes themselves, 
presenting a challenge to marine planning and 
management authorities to achieve a balance 
between environmental, social, cultural and 
economic interests. 

6. Evidence focuses on how geodiversity could 
be better represented in policy and management. 

31 See: www.clwydianrangeanddeevalleyaonb.org.uk/geodiversity/.

New evidence and how it helps marine 
planning 

Geodiversity Action Plans are one way that partnership 
working (locally or regionally) can help geodiversity 
consideration in management, e.g. geodiversity action 
plans have been developed in Scotland (Gordon and 
Barron, 2012), Cornwall and Isles of Scilly, 
(Cornwall Wildlife Trust, 2005) that provide useful 
models for non-statutory, collaborative approaches 
to geodiversity management. In the Cornwall and 
Isles of Scilly plan, currently protected geodiversity 
sites are identified, alongside areas where 
protection or information is lacking, thus enabling 
a direction for future geodiversity management and 
evidence requirements. Wales has a geodiversity 
plan for the Anglesey and Clwydian Range AONB31, 
which highlights that the rocks not only help to 
shape the landscape, but that they are attractions 
in their own right. Wales is also developing a 
Geodiversity Charter.

Burek et al. (2013) state that geodiversity is 
generally well considered in the UK on land, but in 
the marine environment conservation of geodiversity 
has received less attention. They review how the 
Marine and Coastal Access Act (MCAA) 2009 takes 
account of geodiversity and provides legal basis 
for marine geodiversity conservation, and how 
stakeholder groups have considered geodiversity 
protection thus far in England and Wales. They see 
the coastal access requirement of MCAA as a key 
mechanism to bring geodiversity to the wider public’s 
attention during coastal path designation, and more 
broadly potential for increased understanding via 
marine planning processes. 

Grey et al. (2013) consider how geodiversity could 
be better represented in the ecosystem approach 
including as an important contributor to natural 
capital. They state that “ecosystem assessments, 
particularly the Millennium Ecosystem Assessment 
and the UK National Ecosystem Assessment, 

Geodiversity

http://www.clwydianrangeanddeevalleyaonb.org.uk/geodiversity/
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have reviewed the benefits that society gains from 
the natural environment, but they under-represent 
and undervalue the contribution of geodiversity”. 
They conclude by stating that to fully value and 
conserve geodiversity closer partnership working 
across the geo-science and geo-conservation 
communities with conservation bodies, 
policy makers, planners (land and marine) and 
local communities is required. Comer et al. (2015) 
discuss how geodiversity could be incorporated 
in biodiversity conservation. They highlight the role 
geodiversity should play in decision-making given 
the increasing need to consider the consequences 
of climate change. They suggest that ecological 
process mapping could incorporate geodiversity 
process mapping, to underpin landscape  
protection/designation. 

Gordon et al. (2016) provides a comprehensive 
overview of what is being done in Scotland with 
regards to geodiversity conservation in the marine 
environment. They conclude that a pragmatic 
approach is emerging to integrate, as far as possible, 
the conservation management of marine geodiversity 
with that of biodiversity and based on evidence 
of the sensitivity and vulnerability geological and 
geomorphological features on the seabed.

Overall, the evidence demonstrates that 
knowledge of the importance of geodiversity 
is increasing, but that there is further work to 
be done to understand and protect geodiversity 
and its associated ecosystem services in the 
marine environment. 

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular: SOC_06 (designated landscapes); 
SOC_07 (seascapes); SOC_08 (resilience to coastal 
change and flooding); SOC_09(effects on coastal 
change and flooding); SOC_10 (minimising climate 
change); SOC_11 (resilience to climate change). 
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Overview and current status

1. Evidence shows that INNS can have significant 
impacts upon other species, ecosystems, 
society and economy (OSPAR, 2017). Concern for 
INNS at the international and national level is 
resulting in a range of policy responses. For example, 
in the North East Atlantic in terms of GES (defined in 
the MSFD), new species have been encountered 
at a relatively constant rate, indicating that further 
efforts to reduce the risk of introductions should 
be considered.

2. In 2015 the EU introduced EU Directive 
(1143/2014) Regulation on invasive alien  
(non-native) species which was updated with lists 
of species of concern in 2016 and 2017; the only 
marine species on the EU list is Eriocheir sinensis 
(Chinese mitten crab), a species present in Welsh 
waters (e.g. in the River Dee).

3. Work is ongoing to support legislation and 
government policy objectives in relation to tackling 
INNS within Wales (e.g. EU Regulation of 2014 on 
the Management of Invasive Alien Species (IAS Reg), 
the GB INNS Strategy 2015 and Environment 
(Wales) Act 2016) including work on surveillance and 
reporting, rapid response, UK management plans 
for widely spread NNS, review of Check Clean Dry 
campaign materials, Area Statements and refining 
the list of Priority INNS for Action in Wales. NRW will 
have powers under the forthcoming IAS (Enforcement 
and Permitting) Order 2019 to issue licences under 
Article 35 of the IAS Reg. (ICES WGITMO, 2019).

4. There were 16 species of non-native marine 
plants and 32 marine animal species recorded 
in Welsh waters in the WMER. The WMER 2015 
discussed how species ranges are shifting with 
climate change and that this increases the risk 
of establishment of non-native species, that may 
then become invasive. 

5. NRW published a list of species of concern 
to inform management action under the MSFD 
(NRW, 2017). The Welsh list includes 6 high risk 
and 10 medium risk marine species of concern. 
The 6 high-risk species are: Compass sea 
squirt (Asterocarpa humilis); American slipper 
limpet (Crepidula fornicata); Carpet sea squirt 
(Didemnum vexillum); Chinese mitten crab 
(Eriocheir sinensis); Devil’s tongue weed 
(Grateloupia turuturu) and Red ribbon bryozoan 
(Watersipora subatra). This list is being refined 
through further monitoring efforts.

6. Marine plans can help ensure the need to 
minimise the risk of spread of INNS is considered 
by decision makers. Marine plans will also need to 
take into account the effects INNS are having upon 
current and future human activities. Aquaculture may 
be particularly vulnerable, for example via carpet 
sea squirt (D. vexillum) fouling of mussel ropes 
and lines (NNSS, 2018). However, other interests 
are also affected, for example the recreational 
boating industry which can suffer from hull fouling 
when vessels are left moored in water, over winter 
(Newman et al., 2015).

7. The Welsh Government sits on the Great Britain 
Non-Native Species Secretariat (GBNNS) Programme 
Board and is an active member of the GBNNSS 
chairing the Wales Biodiversity Partnership Invasive 
Non-native Species Group. The aim of this group 
is to promote INNS management across Wales 
in coordination with the wider GB groups  
(www.nonnativespecies.org/index.
cfm?pageid=173). Inclusion of the WNMP policy 
on NNS sets the issue in context with and assists 
in the management of the broad range of activities 
that contribute to their introduction and spread. 

Invasive Non-Native Species (INNS)

http://www.nonnativespecies.org/index.cfm?pageid=173
http://www.nonnativespecies.org/index.cfm?pageid=173
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8. The Great Britain Invasive Non-Native Species 
Strategy (Defra/Welsh Government, 2015) 
describes progress towards NNS management 
and recognises that there is more to be done, 
including that “Policies should be established with 
respect to management and control of INNS currently 
present or newly-arrived in the wild, and operational 
capacity be developed to implement these policies”. 
UK Pathway Action Plans (PAP) are being developed 
for key pathways and several are near completion 
including those with marine elements e.g. angling 
and recreational boating, with the aquaculture 
PAP also in the early stages of development. 

9. The UK Marine Strategy, Part One consultation 
document reports that the UK has not yet achieved 
its aim of GES for INNS, identifying that the ability 
to detect new INNS has improved but there has 
been no significant change in the number of new 
records of INNS made between 2003 and 2014 
(Defra, 2019 and UKMMAS, 2019).

New evidence and how it helps marine 
planning 

Evidence continues to develop showing the 
negative effects INNS may have. For example, 
Newman et al. (2015) described several examples 
of the financial cost of non-native species (NNS), 
including the introduction of carpet sea squirt 
(D. vexillum) to Holyhead Harbour in North Wales 
in 2009. The response to this was an eradication 
campaign that was expected to cost up to €670,000 
over 10 years; action considered justifiable given 
not removing the species could have cost the local 
mussel fishery alone up to €8.6 million over the same 
period. Unfortunately, attempts to eradicate this 
population between 2009 and 2013 were ultimately 
unsuccessful, and Storm Emma (2 March 2018) 
caused significant damage to the harbour and 
the release of large quantities of floating debris 
potentially contaminated with D. vexillum out to sea, 
dispersing around Anglesey (ICES WGITMO, 2019). 

32 See: www.ecostructureproject.eu/.

In 2016 American Lobster (Homarus americanus) 
was sighted in Wales for the first time by 
a fisherman off north Wales; the red alga 
(Gracillaria verminculophylla) expanded its range into 
the Dwyryd Etsuary in west Wales in 2017; in 2018 
the American jack-knife clam (Ensis leei) was sighted 
in Wales at Benllech, Red Wharf Bay and Llanddwyn 
Island on Anglesey, and the red seaweed 
(Chrysymenia wrightii) was also found off Anglesey 
in the Menai Strait. (ICES WGITMO, 2019). The UK 
Department of Environment, Food and Rural Affairs 
(Defra) has confirmed that non-native Manila clam 
(Ruditapes philippinarum) has been ‘naturalised’ 
in England, whilst not present yet in Wales the Welsh 
Government are considering how best to respond 
to this potential threat. (ICES WGITMO, 2019).

Aberystwyth, Bangor and Swansea Universities are 
partners in the EU Interreg ECOSTRUCTURE32 Project, 
undertaking non-native species research in marinas 
and on other man-made coastal structures. The core 
aims are: to develop a tool for predicting effects of 
coastal structures on dispersal and gene flow of 
native and non-native species; to develop biosecurity 
devices and protocols for ports and marinas; 
to create tools for early warning and rapid response 
to non-native species; and to progress fundamental 
ecology in order to inform management.

Seeley et al. (2015) describe the invasive 
Asian shore crab (Hemigrapsus sanguineus), 
first discovered in the UK at Glamorgan, Wales and 
Kent, England. The study highlights the breeding 
success and rapid dispersal rate of this species 
once established, and that it is not restricted by 
temperature or salinity demonstrating why early 
detection and management is needed. These traits 
are common in INNS meaning that once established 
eradication in the marine environment is costly 
and often ineffective, and that good biosecurity 
practices are key to reducing the potential for 
INNS establishment. 

http://www.ecostructureproject.eu/


52  |  Welsh National Marine Plan

Human activity is increasing in the plan area with 
greater levels of development and increases in 
shipping activity in particular. Genner et al. (2017) 
reported that sea temperature has risen consistently 
since the 1970’s and predict a rise of up to 
3.2°C by 2100 relative to 1800’s temperatures. 
Despite the increased scope for introductions 
and spread of INNS, evidence provided by the 
MSFD review (EC, 2018) showed no significant 
change (no decline) in the number of INNS entering 
Great Britain. This suggests management of INNS 
introduction pathways (vessels and aquaculture 
being two key pathways of introduction) is working, 
as the number of new species is not increasing, 
but further improvements could be made. 
However, the OSPAR Intermediate Assessment 2017, 
points to several limitations identified with the data 
used. There is an overall lack of data with which 
to make an accurate and reliable assessment 
of introductions of new Non Indigenous Species 
(NIS) in each of the regions assessed.

More specifically, the OSPAR intermediate 
assessment (2017) results suggest that 
introductions of INNS are lower in the Celtic Sea 
than the Greater North Sea, the Bay of Biscay and 
Iberian Coast, although it is unclear as to why this 
is the case. The main conclusion from the OSPAR 
report is that “development and implementation 
of coordinated and harmonised monitoring should 
be considered to provide accurate datasets for 
future assessments. In addition, to accurately 
determine whether the rate of introduction of new 
INNS is stable or changing, longer term datasets 
are required”.

NRW have been working closely with various 
dredging operators in Wales to produce effective 
biosecurity management measures in relation to 
dredging activities in Wales. The measures are being 
implemented through Marine Licensing procedures 
requiring developers and operators to produce and 
agree an appropriate ‘Biosecurity Risk Assessment’ 

33 See: www.wales-species-inns.nbnatlas.org/.

with NRW prior to undertaking any relevant works. 
To support this NRW have been undertaking baseline 
surveys of dredge disposal sites around Wales for 
marine INNS, in 2018 they completed surveys at the 
suite of seven sites that were originally identified as 
highest priority. Powell-Jennings and Callaway (2018) 
undertook surveys of Swansea’s outer disposal 
site in 2016, examining the survival of the common 
slipper limpet (Crepidula fornicata) in dredge arisings 
demonstrating that this species poorly adapted 
to such translocation and is killed by sudden 
burial underneath 2 to 6 cm of sediment. 

The Wales INNS portal33 was launched in 
November 2018 and includes over 300 terrestrial, 
freshwater and marine species. Species include 
those listed under EU and national legislation 
and those of policy and practical interest, 
including MSFD, Water Framework Directive (WFD) 
UKTAG, EU Invasive Alien Species Regulation, 
Wildlife and Countryside Act 1981 Schedule 9 and 
the Welsh Monitoring and Surveillance List for Marine 
INNS. The Portal supplements the GB Non-Native 
Species Information Portal and its alerts mechanism 
and helps to implement the GB Invasive Non-Native 
Species Strategy Implementation Plan by improving 
open access to existing data. 

The available evidence suggests continued action 
to address the risk of introduction and spread 
of INNS is still needed and that marine planning 
has an important role to play in awareness raising 
and via influencing the siting of activity.

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular ENV_03 (invasive non-native species) 
alongside ENV_01 (resilient marine ecosystems), 
ECON_01 (sustainable economic growth) and 
SOC_11 (resilience to climate change).

https://wales-species-inns.nbnatlas.org/
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Overview and current status 

1. The Environmental Protection (Microbeads) (Wales) 
Regulations came into force on 30th June 2018, 
banning the manufacture and sale of personal care 
products containing microbeads. 

2. Whilst there have been developments in the 
evidence base, management and public attention 
of marine litter since 2015, there remain evidence 
gaps and barriers to effective management. 

3. New research has been undertaken to study 
the formation, transport and environmental effects 
of microplastics. 

4. Socio-economic research has also developed in light 
of increased public awareness of and concern for litter 
in the marine environment. 

5. Litter is likely to interact with various ecosystem 
services, marine activities and marine life. Evidence of 
these interactions and pathways for transport of 
litter helps to inform accurate and effective spatial 
management of resources and activities which might 
be adversely affected by litter. 

New evidence and how it helps marine 
planning 

The OSPAR Regional Action Plan (RAP) for Marine Litter 
2014-202134 aims “to substantially reduce marine 
litter in the OSPAR maritime area to levels where 
properties and quantities do not cause harm to the 
marine environment”. The action areas addressed 
in the RAP include: Port Reception Facilities; 
waste from fishing industry; fines for littering at sea; 
fishing for litter; abandoned and lost fishing gear; 
floating litter hotspots; education and outreach; 
improved waste management; sewage/stormwater 
run-off; reduction of single use items; removal of micro 

34 See: www.ospar.org/work-areas/eiha/marine-litter/regional-action-plan.
35  See: www.businesswales.gov.wales/marineandfisheries/information-and-statistics/wales-clean-seas-partnership-and-marine-litter-action-plan-

wales-2018.
36 See: www.keepwalestidy.cymru/news/new-marine-litter-project-launched.
37 Research report can be found at: www.sciencedirect.com/science/article/pii/S0048969718306442?via%3Dihub.
38 See: www.mcsuk.org/media/gbbc-2018-report.pdf.
39 See: www.mcsuk.org/media/GBBC_2017_Report.pdf.

plastics from products/zero pellet loss and redesign 
of harmful products. The Welsh Marine Litter Action 
Plan provides a local extension to the OSPAR Regional 
Action Plan.  

In Wales, there is wealth of research, activity and 
action planning currently underway including:

• Wales Clean Seas Partnership and its marine litter 
action plan35 (part of UN clean seas initiative).

• A Marine Litter Research Project which is being 
delivered by a partnership between Keep Wales 
Tidy, Marine Conservation Society and Eunomia 
Consulting and will deliver actions from the Clean 
Seas Partnership Marine Litter Action Plan36. 

• Cefas monitoring of seafloor litter37 in Wales.

• NRW’S current grant to Sea Guardians looking at 
alternative packaging and reducing litter at source.

• Various consultations (joint with Defra) 
of relevance including on plastic tax, bottle return 
scheme, action on single use plastics, 
and extended producer responsibility.

• The National Assembly for Wales’ Report on 
policies and proposals relating to plastic pollution 
and packaging waste (CCERAC, 2019) reviewed 
the scale of microplastic pollution in Wales, the 
sources and current and future management. 
It proposes 12 recommendations for Welsh 
Government to consider when developing policies 
to control plastic pollution and packaging waste. 

• MCS beach cleans which feed into OSPAR 
reporting, as well as the All Wales Beach Clean in 
2018, Surfers Against Sewage cleans, and many 
others (the Great British Beach Clean in 201838 
showed a 22% decrease in litter found on Welsh 
beaches compared to 201739, with 528 items 
per 100m (677 per 100 m in 2017) on the 42 
beaches cleaned (25 beaches cleaned in 2017).

Marine Litter

https://www.ospar.org/work-areas/eiha/marine-litter/regional-action-plan
 https://businesswales.gov.wales/marineandfisheries/information-and-statistics/wales-clean-seas-partnership
https://businesswales.gov.wales/marineandfisheries/information-and-statistics/wales-clean-seas-partnership-and-marine-litter-action-plan-wales-2018
https://businesswales.gov.wales/marineandfisheries/information-and-statistics/wales-clean-seas-partnership-and-marine-litter-action-plan-wales-2018
https://www.keepwalestidy.cymru/news/new-marine-litter-project-launched
https://www.sciencedirect.com/science/article/pii/S0048969718306442?via%3Dihub
https://www.mcsuk.org/media/gbbc-2018-report.pdf
https://www.mcsuk.org/media/GBBC_2017_Report.pdf
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Windsor et al. (2019) found that microplastics were 
present in 50% of freshwater macroinvertebrates 
in South Wales, providing evidence that riverine 
environments may act as significant pathways for 
the transport of litter into the marine environment. 
Studies indicate that exposure to sunlight, 
seawater and time can cause larger plastics 
to degrade and fragment into microplastics 
(Kalogerakis et al., 2017). Li et al. (2018) found 
that microplastics could be detected in mussels 
(Mytilus edulis) in supermarkets across the UK 
and detailed the likelihood of filter feeders that are 
either wild-caught or reared for human consumption 
containing microplastics. The threat of microplastics 
to human health is currently being considered by 
the UK Chief Medical Officer. 

A study by Maes et al. (2018) covered a 25-year 
period (1992-2017). During this time 63% of the 
2461 collected samples from the sea contained 
at least one plastic litter item. Maes et al. (2018) 
also reviewed effects of legislation changes over 
the same time period, including the tax on single use 
plastic bags in numerous European countries and 
legal and technical measures to ensure that littering 
from lost or abandoned fishing gear is minimised. 
The study concluded that the number of plastic bags 
has fallen, however there is an overall rise in other 
types of plastic in the study area.

Newman et al. (2015) undertook a comprehensive 
study of the economic effects of different forms of 
marine litter pollution and highlighted the complexity 
of the problem (direct and indirect effects on 
ecosystems, habitats and species, as well as 
human activity and health). Newman et al. (2015) 
also suggest that litter forms a new vector for the 
transport of non-native species. Marine litter is 
considered to have the potential to impact the value 
and economic gain from beaches and important 
tourist marine environments (Newman et al., 2015; 
Hartley et al., 2018). However, reports conflict on 
the extent of such economic threats, and the lack 
of evidence hinders accurate valuation. 

Marine litter may also interact with 
commercial fish stocks and protected species. 
Abandoned, lost or otherwise discarded fishing 
gear (“ghost gear”) is often cited as the most acute 
threat to many marine mammals, but research also 
indicates that continued fishing activity by ghost gear 
can lead to a stock decline of between 5% and 30% 
of various commercial fish species (NOAA, 2015). 
Better understanding of the formation, transport and 
adverse effects of marine litter can help to inform 
the management of statutory protected species 
and areas. Islam and Tanaka (2004) note the 
requirement for such integrated management 
when considering the mitigation of marine litter. 
Ingestion of and entanglement by marine litter 
can significantly and adversely impact marine 
life, particularly seabirds, turtles and cetaceans, 
many species of which are protected under national 
and EU legislation (Brown and Macfadyen, 2007). 
As such, evidence for the mechanics and fate of litter 
in the marine environment can help to better monitor 
protected areas and inform more accurate mitigation 
and management strategies. 

The UK Marine Strategy update concluded that 
GES has not been achieved for marine litter 
(Defra, 2019 and UKMMAS, 2019). Surveys show 
that trends of beach litter were stable in the Celtic 
Seas with the predominant material being plastic. 
Surveillance indicators for sea floor litter and 
floating litter have been developed and tested and 
indicate that litter is present in significant amounts, 
but work is needed to refine these to provide 
greater accuracy (Defra, 2019 and UKMMAS, 
2019). The OSPAR intermediate assessment 2017 
(and the UK Marine Strategy) considers evidence 
and monitoring split into three parts: Beach Litter, 
Seafloor Litter, and Plastic Particles. For each 
of these it summarises the current monitoring 
methodology, results and highlights knowledge 
gaps. This assessment provides a useful baseline 
of current status of understanding of litter impacts 
in the marine on a wider scale (OSPAR, 2017).  
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The evidence presented in the WMER 2015 and the 
additional knowledge and information described in 
this update have helped to shape the Welsh National 
Marine Plan and its implementation, in particular 
ENV_04 (marine litter); ENV_06 (air and water 
quality); SCI_01 (risk-based decision making). 
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Overview and current status 

1. Underwater noise is one of the more rapidly 
developing fields of marine scientific study, but there 
remain evidence gaps in fully understanding the 
impact of underwater noise on marine animals.

2. Underwater noise is produced by all marine 
activities to varying levels and can have adverse 
impacts on marine life by affecting behaviour, 
hearing thresholds and causing physical injury. 
Sensitivities of biota to acoustic disturbance varies, 
but the limited evidence that exists suggests that 
marine mammals and fish are most sensitive. 
Different marine activities can emit different 
intensities, frequencies and durations of noise 
(impulsive and continuous).

3. Since 2015 there have been developments in 
the understanding of the production, propagation, 
and potential impacts of underwater noise. 
Technical Guidance by NOAA NMFS (2016) compiled 
and synthesised relevant literature concerning 
the measurement of acoustic impacts on marine 
mammal hearing and provided, what is currently, 
the most accurate scientific criteria for measuring 
vulnerability of marine mammals’ hearing to 
anthropogenic sound. Similar guidance criteria had 
previously been published by Popper et al. (2014) 
for the vulnerability of fish. Guiding principles on the 
effective assessment of underwater noise impacts 
have also been published (Faulkner et al., 2018). 

4. Southall et al (2019) have updated their 2007 
noise exposure criteria in light of subsequent 
scientific findings (notably work undertaken by 
NOAA (US National Oceanic and Atmospheric 
Administration). Whilst the thresholds have not 
changed, dolphins are now classed as a high 
frequency hearing group (formerly medium) and 
harbour porpoise classed as a very high frequency 
group (formerly high).

5. Underwater noise has become better recognised 
by policy makers and the public in recent years. 
Notably through activities supporting UK Marine 
Strategy (EU MSFD) descriptor 11, relating to how 
the management of underwater noise can contribute 
to Good Environmental Status. This has included the 
establishment of the Marine Impulsive Noise Registry 
in the UK in 2015 (www.mnr.jncc.gov.uk) and the 
OSPAR Region Impulsive Noise Registry in 2017 
to record the distribution and timing of man-made 
impulsive sound sources and design of a surveillance 
indicator to monitor trends in ambient noise. 

6. Currently, underwater noise is mostly managed 
on a case-by-case basis, however, marine planning 
has the potential to better manage activities to 
prevent or minimise cumulative impacts.  

New evidence and how it helps marine 
planning 

Merchant et al. (2017) proposed the use of noise 
budgets to provide a management framework for 
the protection of sensitive species. This combines 
population density of an indicator species in the 
management area with the noise pressure within 
that area to construct a risk map which would then 
inform future planning of noise-inducing marine 
activities. The approach was illustrated by two 
case studies in the North Sea: (i) investigating the 
percentage of herring (Clupea clupea) spawning 
areas that might be vulnerable according to the 
risk analysis; and (ii) considering the vulnerability 
of harbour porpoise (Phocoena phocoena). 

Graham et al. (2017) observed the interaction 
between multiple cetacean species and harbour 
construction in a Scottish harbour. Responses 
observed included changes to foraging behaviour 
and cetaceans leaving the area. This provided 
some of the first quantifiable evidence of 
behavioural responses to the acoustic effects 
of vibratory piling and discussed the need for 
greater understanding of such responses before 
using this form of piling in the marine environment. 

Underwater Noise

https://mnr.jncc.gov.uk
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Blair et al. (2016) investigated how exposure 
to elevated levels of shipping traffic can lead to 
changes in foraging behaviour in Humpback whales 
(Megaptera noveangliae) in the western North 
Atlantic. These studies indicate knowledge of 
cetacean movements and behaviour should be used 
when spatially planning activities which may produce 
substantial underwater noise above ambient levels. 

Reports concerning the future of underwater 
noise management and future research needs 
include Nowacek et al. (2015), who recommend 
an international statutory instrument to pragmatically 
bring noise into MSP. Whilst Jones et al. (2017) 
examined and proposed a management framework 
specifically for industrial shipping in MSP, 
using quantified areas of sensitivity and exposure 
maps. The guiding principles of this framework 
can be used for other noise inducing stressors. 
Finally, the MaRVEN project (Thomsen et al. 2015) 
undertook a comprehensive review of research 
regarding noise produced by the renewable energy 
industry. This study also reviewed the current 
standards for data collection and monitoring in 
place for underwater noise across the EU and made 
recommendations to harmonise data collection 
standards and for future research. 

UK obligations under the MSFD and OSPAR 
contribute towards a more pragmatic and regional 
approach to the assessment and management 
of impulsive and ambient underwater noise, 
this includes proactive engagement in the 
OSPAR Intersessional Correspondence Group on 
Underwater Noise (leading indicator development 
on the risks of underwater noise) and the EU Task 
Group on Underwater Noise to establish and test 
threshold values for underwater noise. Under the 
UK Marine Strategy, the establishment of the noise 
registry and putting into operation the ambient 
noise surveillance indicator has helped to address 
the gaps in knowledge regarding the impacts 
of underwater noise. The need to take account of 
noise impacts and contribute to the registry is being 

included in marine plan policies (Defra, 2019 
and UKMMAS, 2019). The OSPAR intermediate 
assessment (OSPAR, 2017) detailed the known 
distribution of loud and mid-frequency impulsive 
sounds. In the Celtic Sea (OSPAR ‘region’ which 
includes Welsh seas) the main source of underwater 
noise was from naval sonar activity and occurrences 
of underwater noise in general were lower in the 
Celtic Sea than elsewhere. It is important to note 
that this was the first OSPAR noise assessment 
and that levels and sources are likely to vary year 
on year. Longer term monitoring and data sets will 
enable greater understanding of overall pressures 
from impulsive sound (OSPAR, 2017).  

The evidence presented in the WMER 2015 
and the additional knowledge and information 
described in this update have helped to shape 
the Welsh National Marine Plan, in particular: 
ECON_01 (sustainable economic growth); 
ECON_02 (coexistence); ENV_05 (underwater noise); 
GOV_01 (cumulative effects).
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Overview and current status 

1. Human activities can negatively affect water 
quality, affecting health and well-being. Islam and 
Tanaka (2004) highlighted how all aquatic pollution 
eventually ends up in the ocean where it can severely 
impact the health of ecosystems and humans, 
either directly via exposure when in the water 
or indirectly e.g. via contaminated food produce.

2. Inputs of water from land is the key cause 
of poor water quality and includes run-off from 
agriculture, sewage outfalls releases and general 
surface water runoff. Other activities can disturb 
the sediment and cause mobilisation of sediment 
bound contaminants into the water, e.g. dredging 
(for structures, navigation channels, aggregates) 
can also reduce water quality. 

3. Critically, water quality is fundamental to the 
status of many of the benefits derived from the 
marine area, e.g. aquaculture, fishing, tourism and 
recreation, and is important for healthy functioning 
of ecosystems.  

4. Key water quality focussed plans and policies 
have been updated since 2015 including: a new 
cycle of River Basement Management Plans 
(including a 2019 interim assessment) and Bathing 
Water Action Plans under the Water Framework 
Directive (WFD); and the production of detailed 
Programme of Measures for each Descriptor under 
the Marine Strategy Framework Directive (MSFD). 

5. There have been significant downward trends 
in both nitrogen and phosphorus inputs to the Celtic 
Seas (Defra, 2019 and UKMMAS, 2019). There has 
also been no increase in the concentration of 
dissolved inorganic nitrogen in the coastal and 
offshore waters of the Celtic Seas since 1990 
and decreases have been observed in coastal 
waters. UK GES targets for nutrient concentrations 
in the sea have been met. Chlorophyll concentrations 
in UK marine waters of the Celtic Seas are generally 

40 www.intertek.com/news/2016/07-07-intertek-supports-welsh-water-coastal-investigation/

below levels used in the diagnosis of eutrophication. 
Since 1990, there has been no significant change 
in chlorophyll concentration, and this meets the 
UK target set for non-problem areas. In UK marine 
waters of the Celtic Seas, dissolved oxygen 
concentrations are above levels required 
for healthy marine ecosystems.

New evidence and how it helps marine 
planning 

Luo et al. (2014) highlight the discharge of 
treated and untreated effluents as a main source 
of micropollutants (e.g. chemicals, bacteria). 
They demonstrate how, despite improvements 
in effluent management, there is still progress to 
be made, especially as new human and veterinary 
medications come on the market. They summarise 
that aquatic micropollutants are a global problem, 
react differently to treatment and emphasise 
that such pollutants are formed from a vast and 
increasing number of anthropogenic and natural 
substances. In 2018 Welsh Water Dŵr Cymru were 
predicted to spend an extra £40m on water and 
waste services over the year, including £7m to help 
reduce the risk of flooding in the west of Cardiff 
and Cardiff Bay (BBC, 2018). 

Dŵr Cymru Welsh Water (DCWW) invested over 
£8 million in 2016 to enable scientific investigations 
at 49 coastal sites around Wales40. The project 
investigated a range of water quality issues at 
bathing and shellfish waters and will help to target 
investment to support environmental outcomes. 
A study by Evans et al. (2017) showed that 
“Wales currently achieves the highest ‘Excellent’ 
bathing water class at 82 of its 103 designated 
beaches, and the majority of shellfish waters meet 
the ‘Long Term B’ classification”. However, Water 
Framework Directive (WFD) assessments indicate 
that 171 water bodies in Wales (freshwater and 
marine) are failing to meet the required standards 

Water Quality

http://www.intertek.com/news/2016/07-07-intertek-supports-welsh-water-coastal-investigation/


62  |  Welsh National Marine Plan

due to agricultural pollution (nitrogen in particular)41. 
In addition, emerging pollutants from 
pharmaceuticals, plastics and endocrine disrupting 
substances provide an increasing challenge that 
requires innovation in sewage outflow and treatment 
processes (Wales Environment Link, 2019). 
These emerging pollutants pose additional risks 
to ecosystems and could cause the deterioration 
of bathing and shellfish waters (Wales Environment 
Link, 2019). 

The importance of social and economic 
considerations in decision making and management 
processes was demonstrated in Kistemann et 
al. (2016), highlighting the knock-on effects that 
industrial pollution can have on the use of aquatic 
resources and ecosystem services, e.g. recreational 
activities. Bolam et al. (2014) measured the 
concentrations of tributyltin (TBT – a heavy metal) 
in sediment at sea disposal sites for dredged 
material in England and Wales, showing that since 
the ban on use of TBT in paints in the 1980’s levels 
of this contaminant are reducing increasingly below 
levels of detection. This suggests that such bans 
and changes of use in chemicals can have significant 
positive effects on the marine environment over time. 

The UK assessment (Defra, 2019 and UKMMAS, 
2019) and the OSPAR intermediate assessment 
(OSPAR, 2017) provided an overview of status and 
trends of concentrations of specific contaminants 
in marine waters by measuring concentrations 
of Polycyclic Aromatic Hydrocarbons (PAHs), 
Polychlorinated Biphenyl’s (PCBs), Polybrominated 
Diphenyl Ethers (PBDEs), heavy metals and organotin 
in sediment and shellfish. Results indicate that:

41 www.waleslink.org/sites/default/files/blueprint_for_the_2019_price_review_in_wales.pdf.
42 www.legislation.gov.uk/uksi/2003/3242.
43 www.eur-lex.europa.eu/legal-content/EN/TXT/?qid=1541694156039&uri=CELEX:32000L0060.

• Heavy metals (apart from TBT) are above natural 
background levels in sediment and shellfish 
but remain below levels considered a danger 
to humans.

• Polyaromatic hydrocarbon (PAH) levels in 
shellfish are above natural background levels, 
but not at levels thought to harm marine species. 

• Polychlorinated biphenyl (PCB) levels are 
reducing overall since they were banned in the 
1980’s and in most places are now below levels 
that pose unacceptable risks. 

• Polybrominated diphenyl ether flame retardants 
(PBDE) are also decreasing overall, but further 
monitoring is required.

Concentrations of contaminants in the water 
column in UK coastal waters since 2012 
generally remain below the Environmental Quality 
Standards (set in the Environmental Quality 
Standards Directive) at which adverse effects 
occur in marine life (Defra, 2019 and UKMMAS, 
2019). In 2015, 96% of the UK Water Framework 
Directive (HM Government, 200342) coastal water 
bodies have achieved Water Framework Directive 
(European Commission, 200043) good chemical 
status. Specifically, in Wales between 2012 
and 2014:

• 23 coastal water bodies were assessed for good 
chemical status under the Water Framework 
Directive;

• Of these, 65% achieved good chemical status;

• The substances causing failure were 
benzoprene, flouranthrene and mercury;

• These failing chemicals are investigated and 
monitored for temporal trends with appropriate 
measures identified in the River Basin 
Management Plans.

http://www.waleslink.org/sites/default/files/blueprint_for_the_2019_price_review_in_wales.pdf
https://www.legislation.gov.uk/uksi/2003/3242
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1541694156039&uri=CELEX:32000L0060
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Total waterborne nitrogen input (dominated by 
riverine diffuse sources) have reduced in the Celtic 
Seas between 1990 and 2014 (Defra, 2019 and 
UKMMAS, 2019). Total waterborne phosphorous 
has also decreased, with the main inputs being 
diffuse riverine and direct sewage sources. 
Overall, waterborne nutrient inputs to the Celtic Seas 
are 0.28 t nitrogen km-2 and 0.02 t phosphorus km-2. 
Nitrogen inputs vary from about 90 to 180 kt y-1 
in the Celtic Seas. Total waterborne phosphorus 
inputs vary from 6 to 19 kt y-1 to the Celtic Seas. 
In the Celtic Seas nitrogen and phosphorus inputs 
appear to be increasing in a number of catchments. 
The reason for these apparent increases is 
unclear and will be subject to further investigation. 
Measures are in place to reduce nutrient inputs 
to areas identified as eutrophication problem areas. 
Reduced nutrient inputs to the UK-portion of the 
Celtic Seas contribute to the achievement of the 
UK targets for nutrient concentrations in the sea. 
Eutrophication related indicators (nutrient inputs, 
nutrient concentrations, chlorophyll concentration 
and dissolved oxygen concentration) are assessed 
for all UK marine waters (including both coastal and 
transitional) under the Water Framework Directive, 
2004)44 whether they have been assessed as 
'problem areas' or 'non-problem areas' using the 
OSPAR Common Procedure (OSPAR Commission, 
2013).45

Shellfish harvesting areas are classified according 
to the extent of microbiological contamination 
(Class A can be harvested for direct human 
consumption; Class B can be sold for human 
consumption and Class C can be sold only 
after purification). In Wales shellfish beds are 
predominantly classified as Class B for mussels 
(Mytilus spp) and cockles (Cerastoderma edule).

44 www.eur-lex.europa.eu/eli/dir/2000/60/oj.
45 www.ospar.org/work-areas/hasec/eutrophication/common-procedure.

The evidence demonstrates the complexity 
surrounding water quality and shows that many of 
the causes of poor water quality are not from marine 
sources but occur via freshwater and terrestrial 
sources. Water quality is linked to many social and 
economic impacts for communities and marine 
users. Informed spatial planning of activity could help 
ensure a reduction of social impacts such as poor 
health (e.g. via siting aquaculture well away from 
sewage outfalls) and reduce cumulative effects from 
activity that can increase risk of water pollution. 

Concerns on plastics in the marine environment 
has significantly increased (see marine litter section 
in this report for more detail). Policies are being 
introduced to address the issue, e.g. a UK ban on 
the production and sale of personal care products 
containing microbeads came into effect in 2018. 

The evidence presented in the WMER 2015 and the 
additional knowledge and information described in 
this update have helped to shape the Welsh National 
Marine Plan and its implementation, in particular 
GOV_02 (cross border and plan compatibility); 
ENV_01 (resilient marine ecosystems); ENV_06 
(air and water quality); SOC_02 (wellbeing of coastal 
communities); SOC_03 (marine pollution incidents). 

https://eur-lex.europa.eu/eli/dir/2000/60/oj
https://www.ospar.org/work-areas/hasec/eutrophication/common-procedure
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Overview and current status 

1. Many activities that occur on land, at sea 
or in coastal areas can result in poor air quality. 
Good air quality helps ensure the coastal and 
offshore environments are healthy and productive. 

2. The main sources of air pollution in coastal 
areas include emissions from the construction, 
operation and decommissioning phases of certain 
industrial facilities, shipping, power stations 
and vehicle emissions. 

3. General air quality is improving, but further 
improvements are required especially regarding 
nitrogen dioxide pollution.  

4. The UKs National Atmospheric Emissions 
Inventory (NAEI) method published in 2017 is used 
for the official international inventory reporting 
obligations. The International Maritime Organisation 
(IMO) also agreed in 2018 to introduce measures 
for reducing CO2 emissions from shipping.

New evidence and how it helps marine 
planning 

Ricardo Energy and Environment (2017) on behalf 
of Department for Business, Energy and Industrial 
Strategy (BEIS), produced a revised modelling 
methodology (the NAEI) to estimate emissions 
from shipping. The method provides an estimate 
for emissions from shipping based on, a range 
of parameters, including Automatic Identification 
System (AIS) data. In 2018, the Welsh Government 
adopted Statutory Instrument No. 1302 (W. 256) 
The Climate Change (International Aviation and 
International Shipping) (Wales) Regulations 2018 
which provide a formula for determining what 
emissions of greenhouse gases from international 
aviation (Part 1) and international shipping (Part 2) 
are to be regarded as Welsh emissions for the 
purposes of section 34(2) of the Environment 
(Wales) Act 2016. 

The OSPAR intermediate assessment (OSPAR, 2017) 
considered air quality in relation to mercury 
(gaseous form can get into marine food chain) 
and lead emissions. Although countries in the 
OSPAR region have reduced airborne pollutants, 
secondary pollution from countries outside the 
OSPAR region is now a major source of such 
pollutants. It also demonstrated that aerial 
deposition is a key vector for eutrophication. 

In 2018 the IMO Marine Environment Protection 
Committee (MEPC) have agreed on targets to; cut the 
shipping sector's overall CO2 output by 50% by 2050, 
to begin emissions reductions as soon as possible, 
and to pursue efforts to phase out carbon emissions 
entirely. At present, the IMO have not stipulated a 
timetable for roll out of legal restrictions but sets out 
the overall ambition and guiding principles. Walsh 
et al. (2017) investigated three scenarios to explore 
ways in which shipping's CO2 can remain within 
a carbon budget commensurate with 2°C global 
temperature rise. With each scenario also looking 
at mitigation measures (speed of vessels, transport 
demand, technological solutions, and changes to 
the wider support system to accommodate e.g. 
speed changes). The scenarios illustrate how diverse 
emission mitigation measures can feasibly mitigate 
CO2 emissions in line with the strict cumulative CO2 
pathways associated with 2°C. 

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular ENV_06 (air and water quality); 
GOV_01 (cumulative effects); GOV_02 (cross border 
and plan compatibility); SOC_01 (access to the 
marine environment); SOC_02 (wellbeing of coastal 
communities); SOC_11 (resilience to climate change). 

Air Quality
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Overview and current status

1. The marine aggregates sector involves the 
extraction of sands and gravels, from the seabed 
for use in construction with the sector being a major 
contributor to the Welsh economy. 

2. The marine aggregate sector typically dredges 
20 million tonnes of marine aggregate from the 
UK seabed providing around 48 percent of sand 
and gravel sales in Wales. 

3. New evidence includes assessment of the 
potential impacts of aggregate dredging on a 
regional scale and the publication of best practice 
guidance (focussed in England but it can be applied 
to Welsh waters). 

4. The Environment (Wales) Act 2016 puts into 
place the necessary legislation to enable planning 
and management of the natural resources of Wales 
in a sustainable, pro-active and holistic way. 

New evidence and how it helps marine 
planning 

The potential impacts of marine aggregate dredging 
are well documented; however, the evidence base 
continues to increase.

Lloyd Jones et al. (2015) discussed the methods 
used for the Marine Aggregate Regional 
Environmental Assessment (MAREA) approach. 
Each MAREA assesses the cumulative impacts 
of marine aggregate dredging activities using 
regional-scale hydrodynamic and sediment transport 
models linked to regional-scale mapping of sensitive 
receptors. Whilst the MAREA approach is not a 
new approach it should be considered for future 
aggregate licensing applications of which marine 
planning should maintain awareness. In addition, 
Cooper and Barry (2017) produced a standardised 
dataset of benthic macrofauna and sediment sample 
results from 777 grab sample surveys (the study 
was supported by a financial contribution from 
Welsh Government). This dataset will be of high value 
for use in decision making and monitoring related 

Aggregates
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Overview and current status

1. The marine aggregates sector involves the 
extraction of sands and gravels, from the seabed 
for use in construction with the sector being a major 
contributor to the Welsh economy. 

2. The marine aggregate sector typically dredges 
20 million tonnes of marine aggregate from the 
UK seabed providing around 48 percent of sand 
and gravel sales in Wales. 

3. New evidence includes assessment of the 
potential impacts of aggregate dredging on a 
regional scale and the publication of best practice 
guidance (focussed in England but it can be applied 
to Welsh waters). 

4. The Environment (Wales) Act 2016 puts into 
place the necessary legislation to enable planning 
and management of the natural resources of Wales 
in a sustainable, pro-active and holistic way. 

New evidence and how it helps marine 
planning 

The potential impacts of marine aggregate dredging 
are well documented; however, the evidence base 
continues to increase.

Lloyd Jones et al. (2015) discussed the methods 
used for the Marine Aggregate Regional 
Environmental Assessment (MAREA) approach. 
Each MAREA assesses the cumulative impacts 
of marine aggregate dredging activities using 
regional-scale hydrodynamic and sediment transport 
models linked to regional-scale mapping of sensitive 
receptors. Whilst the MAREA approach is not a 
new approach it should be considered for future 
aggregate licensing applications of which marine 
planning should maintain awareness. In addition, 
Cooper and Barry (2017) produced a standardised 
dataset of benthic macrofauna and sediment sample 
results from 777 grab sample surveys (the study 
was supported by a financial contribution from 
Welsh Government). This dataset will be of high value 
for use in decision making and monitoring related 

to aggregate extraction as it enables identification 
of spatial and temporal patterns in benthic 
macrofauna around the UK and the relationship 
to sediment type. 

Wayne-Barker et al. (2015) investigated an 
area that had been subjected to high intensity 
dredging (>100,000 tonnes per annum) for 
approximately 24 years and whilst recovery of 
seabed macrofauna recovery had occurred after 
15 years (as per predictions), the study suggests 
that the persistent physical impacts from dredging 
prolonged the time for biological recovery of the 
high use site. The disturbance and ultimate recovery 
of an aggregate dredging site is something the 
WNMP and NRW consider when determining new 
aggregate applications. 

The Welsh Government commissioned a review of 
aggregate dredging off the Welsh coast (WG, 2016), 
which included a review of evidence from monitoring 
reports of existing dredging activity. The study was 
commissioned to support the review of the interim 
Marine Aggregate Dredging Policy (iMADP) for Wales. 
The focus was to examine evidence that could help 
distinguish the effects on sediment characteristics 
caused by natural processes compared to aggregate 
dredging. The study concluded that there has been 
no change to the coastline caused by aggregate 
dredging activity and no additional wave modelling 
is needed, but an improved understanding 
of sediment transport over the Irish Sea 
(including Severn Estuary) is required.  

The British Marine Aggregate Producers Association 
(BMAPA) in conjunction with The Crown Estate (TCE) 
produced updated guidelines for extraction in English 
waters in 2017. The guidelines (BMAPA, 2017) also 
provide an overview of the marine aggregate industry 
for all stakeholders on the ways in which the industry 
works, and the planning, licensing, environmental 
assessment, monitoring, mitigation and 
management methods that are employed to ensure 
the sustainability of the industry. The Strategy also 
defined a series of Key Performance Indicators 

Aggregates
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against which data are reported annually. 
Data include the area of seabed licensed for 
dredging, the area within which dredging occurs, 
the tonnage of aggregate extracted, hours each 
operator dredged, distances steamed to reach 
resource, and fuel used. This background data is 
available to policy makers and marine planning 
authorities for use in decision making. Data for 
2017 show extraction and landing of 27, 169 tonnes 
of aggregate to North Wales and 667,936 tonnes 
to South Wales (The Crown Estate 2018).

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape marine 
aggregate extraction policy for Wales and the 
Welsh National Marine Plan and its implementation, 
in particular ENV_01 (resilient marine ecosystems), 
ECON_01 (sustainable economic growth), GOV_01 
(cumulative effects), SAF_01 (safeguarding existing 
activity), SAF_02 (safeguarding strategic resources), 
AGG_01 (supporting).  
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Overview and current status

1. In 2015 aquaculture supported approximately 
23 full time equivalent staff across Wales and 
provided over £3.5 million to the Gross Value Added 
(GVA). The principle species cultivated at sea was 
blue mussel (Mytilus edulis) with smaller numbers 
of native and Pacific oyster (Magallana gigas). 

2. The 2016 the Seafish report on the 
‘Economic evaluation of aquaculture in England, 
Wales, Northern Ireland’ suggested there were the 
equivalent of 36 full time staff employed in marine 
aquaculture in Wales (an increase of 13 staff since 
2015) across 13 sites. This report also suggested 
there is the potential for scallop farming/ranching off 
South Wales due to the presence of optimum water 
temperatures for king scallop (Pecten maximus) and 
thus commercially attractive growth rates. The report 
recognises that there are operational constraints, 
including seed supply, and regulatory constraints 
such as obtaining Several Orders to enable control 
over suitable areas of seabed and protection of 
stock from harvest by others. 

3. The issues for the aquaculture sector include 
(Seafish, 2016; BlueFish, 2019):

• constraints due to poor water quality;

• risk of disease and invasive species pressures; 

• climate change – how this affects species 
directly and pressures identified above;

• lack of access to funding;

• legislative procedures; and

• inconsistency of seed supply.

4. There has been work undertaken to try and help 
reduce these issues including:

• the production of the Welsh Aquaculture 
Regulatory Toolbox46;

46 www.businesswales.gov.wales/marineandfisheries/funding-and-business-development/aquaculture-regulatory-toolbox-wales.
47 www.gov.wales/ps14m-eu-boost-new-aquaculture-project.
48 www.cams.bangor.ac.uk/project_details.php?Project_ID=38.
49 www.nrn-lcee.ac.uk/documents/AquaWales.pdf.

• work at Bangor and Swansea Universities 
to support sustainable growth and innovation 
in the industry, for example the Smartaqua 
project47 and Menai Offshore Subsurface 
Shellfish Systems48;

• AQUA Wales49 project which has components 
looking at resistance to pathogens and how 
to better detect invasive species in aquaculture 
in Wales;

• and research into novel hatchery systems 
to improve seed supply. 

New evidence and how it helps marine 
planning 

In “A Spatial Assessment for Potential Aquaculture 
in Welsh Waters” (ABPMer, 2015) a mapping 
exercise was used to help determine where the 
most applicable locations might be for future 
aquaculture in Wales. This report was linked to 
the WNMP development, with the aim of enabling 
identification of (strategic) resource areas for the 
sector. This work is being refined in the ongoing 
project (Sustainable Management of Marine Natural 
Resources) commissioned by Welsh Government 
with EMFF funding in 2017 focussing on evidence 
for aquaculture, tidal stream and wave energy 
to support marine environmental protection and 
sustainable use of resources. The study focussed 
on consolidating marine environmental evidence 
for these sectors (supporting WNMP policies). 
New work commenced in 2019 and involves further 
data collection, application of knowledge gained 
and production of guidance including environmental 
constraints and opportunity maps for the sectors. 

Aquaculture

https://businesswales.gov.wales/marineandfisheries/funding-and-business-development/aquaculture-regulatory-toolbox-wales
https://gov.wales/ps14m-eu-boost-new-aquaculture-project
http://www.cams.bangor.ac.uk/project_details.php?Project_ID=38
http://www.nrn-lcee.ac.uk/documents/AquaWales.pdf
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Studies in other countries have been investigating 
opportunities for co-location of aquaculture with 
other uses, which may be of future benefit to 
marine planning (e.g. Stelzenmüller et al. (2017), 
Lester et al., (2018). 

Alongside spatial analysis and consideration of 
opportunities for co-location with other industries, 
several tools have been developed to support 
strategic aquaculture planning. These often focus 
on environmental issues (e.g. measuring carrying 
capacity of the natural environment in relation to 
nutrient availability/uptake) but are increasingly 
considering other aspects, such as relationships 
with other uses of the sea. Examples of tools 
include Earth Observation (Valentini et al., 2016), 
AquaSpace (SAMs, 2015), FARM model (LLE, 2018) 
and SMILE model (DARD et al., 2007). 

An increased awareness of the impacts of climate 
change on the sector has led to projects at the 
EU level to consider in more depth how this might 
influence future productivity (environmental 
and financial) of currently cultivated species 
(Ceres, 2018). The outputs from Ceres will 
enable forward planning by the sector based 
on scientific modelling and understanding and 
could help influence future potential considerations 
for the industry in Wales.  

Although mapping and modelling alone will 
not reduce all the issues pertinent to sector 
development, if planned based on best available 
knowledge it could enable a reduction in potential 
conflict between aquaculture and other sea users 
and the environment. In addition to the development 
of models, detailed sector specific guidance has 
been produced to support the aquaculture industry 
to comply with relevant legislation, including:

• European Commission guidance on the 
application of the Water Framework Directive 
(WFD) and the Marine Strategy Framework 
Directive (MSFD) (EC, 2016);

• European Commission guidance on sustainable 
aquaculture activities in the context of sites 
protected under the Habitats and Birds 
Directives (EC,2012); and

• Cefas contract report (Jeffery et al. 2014) 
on sustainable aquaculture development 
and environmental protection.

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular: ECON_01 (sustainable economic 
growth); ECON_02 (coexistence); GOV_01 
(cumulative effects); SOC_02 (wellbeing of coastal 
communities); SOC_11 (resilience to climate 
change), SAF_01 (safeguarding existing activity), 
SAF_02 (safeguarding strategic resources), 
AQU_01 (supporting). 
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Overview and current status

1. Maintenance dredging is required at ports, 
harbours and marinas in order to remove sediment 
and maintain safe navigable depths, and capital 
dredging is required for improved access for larger 
vessels or open new areas. 

2. There are 15 open designated sites within 
Welsh waters for the disposal of dredged material.

3. The environmental impacts of dredging 
and dredged material disposal at sea (or for 
re-use) are assessed for each marine licence 
application (or variation thereof) are in line with 
international standards.

New evidence and how it helps marine 
planning 

Bolam et al. (2016) studied a disposal site to assess 
whether the use of biological traits can further our 
understanding of impacts from dredged material 
disposal on benthic communities. Using datasets 
from 2008, 2009, 2010 and 2013, the study shows 
that the physical changes to the seabed within 
the disposal site lead to a benthic community with 
fewer numbers of species and total abundance, 
with a reduced capability to provide energy to 
the next trophic level. This shows that disposal 
of dredged material does affect the marine 
environment within the disposal site, although the 
extent and magnitude are site and species specific. 
Additionally, the characterisation and use of disposal 
sites always needs to be assessed in line with 
national and international obligations to ensure 
impacts are acceptable and any major impacts 
are confined to the disposal site area. 

The conclusions of Bolam et al. (2016) concur with 
Manap et al. (2015) who recommend an integrated 
approach to environmental (e.g. for beach recharge) 
or navigational dredging. The OSPAR Guidelines for 
the Management of Dredged Material at Sea (2014) 
takes such an approach, recognising that dredged 
sediments are part of the natural sediment cycle. 

Generally, the preferred management option is 
to retain dredged material within the same aquatic 
sedimentary system from where it originated, 
if it is environmentally, technically, socially and 
economically feasible to do so. This encourages 
disposal (or re-use) of sediment to be kept within 
local and defined areas, e.g. dredged material 
can be re-used for beach stabilisation.  

The OSPAR Intermediate Assessment (OSPAR, 2017) 
clarifies the current status of trends in pressures 
from human activities. In relation to licensing 
dredging and sea disposal of dredged material 
(including beneficial uses) this includes assessment 
of information on contaminant levels in sediment, 
to reduce the environmental risks, e.g. ensuring 
contaminated sediments do not impact sensitive 
habitats. The OSPAR intermediate Assessment 
used sea disposal of dredged material data from 
between the years 2008 to 2014 (OSPAR, 2017), 
which showed that the amounts of dredged material, 
and average contaminant concentrations of material 
disposed at sea, did not significantly change during 
this time period. In terms of marine planning, 
this suggests that the dredging and disposal 
activities, and the environmental impacts of sea 
disposal of dredged material, can be predicted 
to remain relatively constant from year to year.

The evidence presented in the WMER 2015 
and the additional knowledge and information 
described in this update have helped to shape the 
Welsh National Marine Plan and its implementation, 
in particular: ENV_01 (resilient marine ecosystems), 
ECON_01 (sustainable economic growth); 
GOV_01 (cumulative effects); SOC_01 (access to 
the marine environment); SOC_02 (wellbeing of 
coastal communities), SAF_01 (safeguarding existing 
activity), SAF_02 (safeguarding strategic resources), 
D&D_01 (supporting).

Dredging and Disposal
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Overview and current status

1. Fisheries activities include inshore (coast to 
12nm) and offshore (outside of 12nm) commercial 
fishing, including the harvesting of wild molluscs 
and crustaceans, as well as other marine 
organisms e.g. algae, sponges and seaweed. 
Other activities associated with the sector include 
fisheries enforcement, boat and gear building 
and maintenance, in addition to processing, 
distribution, sale and export of fish and shellfish. 

2. The key marine planning issues for the fisheries 
sector include the need to better understand: 
the spatio-temporal distribution of fishing activities; 
the scale and vulnerability of fishing activity 
displacement due to other activities; and the 
location of essential fish habitat such as spawning,  
juvenile/nursery and adult foraging areas.

3. Conclusions in studies by Condie et al. (2014) 
and Thøgersen et al. (2015) are that fisheries 
management measures cannot act in isolation 
but require embedding into the wider marine 
management system. As such, sustainable 
fisheries management is part of the wider 
national and international marine management 
frameworks for healthy and sustainable marine 
and freshwater environments.

4. How current fisheries policy may change in the 
future, e.g. with EU Exit, is still being evaluated 
through the development of the UK Fisheries 
Bill (making the required amendments to the 
Common Fisheries Policy) and preparation of 
amending Statutory Instruments (UK and Wales). 
Marine planning is unlikely to influence this in the 
short term but will need to maintain an overview 
of fisheries policy regarding plan implementation 
including the interaction of the sector with other 
marine users. 

New evidence and how it helps marine 
planning 

A review commissioned by Defra (Walmsley et al. 2015) 
considered the impacts of fishing activity 
(specifically potting) on benthic features of marine 
protected areas (MPAs). The review reported that 
“no significant impacts from potting on benthic 
species and communities have been found”, but that 
many of the studies reviewed lacked long-term 
results. When considering monitoring of impacts, 
Coll et al. (2016) propose that common indicators 
should be used to refine our understanding of the 
status of marine ecosystems, and fishing pressure. 
Use of common indicators could assist in monitoring 
the effects of WNMP on both the sector and 
environment, especially if they help build long-term 
evidence (this aligns with indicator-based approach 
in the UK Marine Strategy). 

The OSPAR Intermediate Assessment (OSPAR, 2017) 
includes an update on monitoring of indicators for 
assessing extent of seabed damage and status 
of fish populations and food webs. 

• The OSPAR indicators for bottom-contact fishing 
activity pressure show that between 2010 and 
2015, 86% of the assessed areas in the Greater 
North Sea and the Celtic Seas have some level 
of physical disturbance, of which 58% showed 
higher levels of disturbance than other regions 
from this activity. The locations with higher 
disturbance levels were primarily located in 
the in the Celtic Seas and English Channel. 

• The OSPAR indicators for recovery in 
population abundance of sensitive fish species 
demonstrate that the decline has been halted 
in the Celtic Seas and Greater North Sea. 
However, significant recovery of populations 
is only apparent in the Celtic Seas, and even 
here results for indicators of trophic level are 
mixed (no clear trend in abundance of larger fish, 
which are often the first to suffer from increased 
fishing pressure).  

Fisheries
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Pantin et al. (2015) used questionnaires from 
Welsh fishermen to develop an understanding 
of the inshore fisheries of eight important 
commercial species in Wales (brown crab 
(Cancer pagurus), European lobster (Homarus 
Gammarus), common prawn (Palaemon 
serratus), common whelk (Buccinum undatum), 
sea bass (Dicentrarchchus labrax), spider crab 
(Maja squinado), king scallop (Pecten maximus) and 
queen scallop (Aequipecten opercularis). They report 
that the fishers were concerned with the ultimate 
use of data e.g. that it would be used for marine 
spatial planning (zoning) and establishment of 
MPAs which could be detrimental to their business. 
Stelzenmuller et al. (2016) investigated the feasibility 
of co-location of fisheries with offshore wind and 
found that whilst co-location can occur, it requires 
stakeholder buy-in and scientific findings to be 
brought together. This highlights the importance 
of data sharing in ways that benefit both industry 
and regulators including marine spatial planning. 

An example of where evidence and consultation 
responses were brought together to influence 
proposed management changes occurred in relation 
to scallop dredging in Cardigan Bay (WG, 2016). 
Independently reviewed50 51 research by Bangor 
University52 53 54 (in collaboration with the fishing 
sector) to determine sustainable levels of scallop 
fishing that would not adversely affect the protected 
features of the Cardigan Bay SAC (notably cobble 
reefs), alongside consideration of 5,500 consultation 
responses, informed Welsh Government’s decision 
in 2016 to proceed with carefully managed permits 
for scallop fishing in the SAC.

50 See: www.gov.wales/review-dr-ian-tuck-study-scallop-dredging-cardigan-bay.
51 See: www.gov.wales/review-professor-k-stokesbury-study-scallop-dredging-cardigan-bay.
52 See: www.fisheries-conservation.bangor.ac.uk/wales/documents/59.pdf.
53 See: www.fisheries-conservation.bangor.ac.uk/wales/documents/60.pdf.
54 See: www.fisheries-conservation.bangor.ac.uk/wales/documents/61.pdf.

The Welsh Government are consulting on proposals 
to introduce vessels monitoring systems (VMS) on 
board the <12m fleet (other fisheries administrations 
in the UK have also consulted on similar proposals). 
Alongside this, Defra and the Welsh Government 
are also consulting on catch reporting requirements 
for <10m vessels. Marine planning benefits for 
fishermen from VMS and catch reporting are the 
collation of evidence of fishing activity which can 
be used to respond to proposed developments 
in the marine environment that have the potential 
to impact fisheries. 

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular ENV_01 (resilient marine ecosystems), 
ENV_02 (MPA), ENV_07 (fish species and habitats) 
ECON_01 (sustainable economic growth); 
ECON_02 (coexistence); GOV_01 (cumulative 
effects); SOC_02 (coastal communities), 
FIS_01 (supporting), SAF_01 and SAF_02 
(safeguarding). 

https://gov.wales/review-dr-ian-tuck-study-scallop-dredging-cardigan-bay
https://gov.wales/review-professor-k-stokesbury-study-scallop-dredging-cardigan-bay
http://fisheries-conservation.bangor.ac.uk/wales/documents/59.pdf
http://fisheries-conservation.bangor.ac.uk/wales/documents/60.pdf
http://fisheries-conservation.bangor.ac.uk/wales/documents/61.pdf
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Overview and current status

1. A secure, sustainable and affordable supply 
of energy is of central importance to the economic 
and social well-being of Wales and the marine 
environment will make an increasingly major 
contribution to the provision of the UK’s energy 
supply and distribution. 

2. The marine renewable energy resources 
around Wales include wind; wave; tidal stream 
(focused inshore) and tidal range (with proposals 
in the Severn estuary). 

3. Ancillary activities that support renewable 
energy generation include the construction 
(and maintenance) of marine energy installations, 
decommissioning of structures, and transmission 
of electricity to the distribution system.

4. The Gwynt Y Mor offshore windfarm became 
operational in 2015 and the Celtic Array 
development proposal was withdrawn. Swansea Bay 
Tidal Lagoon is under determination for a marine 
license. There are currently no large-scale 
operational wave and tidal stream devices. 

5. In 2017 The Crown Estate initiated stakeholder 
engagement on the potential scale, location and 
nature of potential new leasing for offshore 
wind and in 2018 announced proposals for a 
fourth Round of offshore wind leasing in Wales, 
England and Northern Ireland.  

6. The Welsh Government announced that by 2030, 
the aim is for Wales to generate 70% of its electricity 
consumption from renewable energy, and for at least 
one Gigawatt of renewable electricity capacity to be 
locally owned (Regen 2018). 

7. Marine Energy Wales is supporting demonstration 
and test sites for wave and tidal stream devices 
around the Welsh coast, with the Marine Energy Test 
Area initiative along the Pembroke coast specifically 
facilitating the testing of logistics and deployment 
activities (Phase 1) and full at sea testing (Phase 2).

Energy – Low Carbon
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Overview and current status

1. A secure, sustainable and affordable supply 
of energy is of central importance to the economic 
and social well-being of Wales and the marine 
environment will make an increasingly major 
contribution to the provision of the UK’s energy 
supply and distribution. 

2. The marine renewable energy resources 
around Wales include wind; wave; tidal stream 
(focused inshore) and tidal range (with proposals 
in the Severn estuary). 

3. Ancillary activities that support renewable 
energy generation include the construction 
(and maintenance) of marine energy installations, 
decommissioning of structures, and transmission 
of electricity to the distribution system.

4. The Gwynt Y Mor offshore windfarm became 
operational in 2015 and the Celtic Array 
development proposal was withdrawn. Swansea Bay 
Tidal Lagoon is under determination for a marine 
license. There are currently no large-scale 
operational wave and tidal stream devices. 

5. In 2017 The Crown Estate initiated stakeholder 
engagement on the potential scale, location and 
nature of potential new leasing for offshore 
wind and in 2018 announced proposals for a 
fourth Round of offshore wind leasing in Wales, 
England and Northern Ireland.  

6. The Welsh Government announced that by 2030, 
the aim is for Wales to generate 70% of its electricity 
consumption from renewable energy, and for at least 
one Gigawatt of renewable electricity capacity to be 
locally owned (Regen 2018). 

7. Marine Energy Wales is supporting demonstration 
and test sites for wave and tidal stream devices 
around the Welsh coast, with the Marine Energy Test 
Area initiative along the Pembroke coast specifically 
facilitating the testing of logistics and deployment 
activities (Phase 1) and full at sea testing (Phase 2).

New evidence and how it helps marine 
planning 

Renewable energy is an increasingly important 
source of energy production in Wales with 
43% of electricity consumption in Wales met 
by renewable generation in 2016 (Government 
Office for Science, 2017). To progress low carbon 
energy options improved evidence to address 
uncertainty surrounding the potential environmental 
impacts of new projects will assist consenting 
decisions. Joint industry groups (e.g. ORJIP) have 
commissioned studies to deal with current barriers 
to offshore wind, wave, tidal stream and tidal range 
development. In parallel, cross-disciplinary studies 
could address prioritised research of potential 
impacts to reduce uncertainty (Roche et al., 2016). 
Furthermore, in line with policy SCI_01 of the WNMP, 
adaptive management for new project proposals, 
such as deploy and monitor for the management of 
uncertainty, will encourage a phased approach to the 
collection of additional evidence in support of future 
proposals. Such an adaptive approach enables the 
implementation of guidance to help de-risk future 
investment and consenting decisions. 

Marine Energy Wales (MEW, 2018) state that Wales 
has many factors that make it ideal for marine 
energy development of up to 6.4GW (10GW if 
Severn Estuary is included). The SEACAMS II EU 
funded project (www.seacams.ac.uk/seacams2/) 
promotes collaborative research and development 
into marine renewable energy development in the 
coastal zone. Topics are addressing critical issues 
such as characterising the tidal stream resource 
and the sensitivity of flow direction and magnitude 
variability, through to how marine fauna and habitats 
may respond to devices introduced to the marine 
environment. The project includes collaboration 
between universities, government and industry. 

Energy – Low Carbon

http://www.seacams.ac.uk/seacams2/


88  |  Welsh National Marine Plan

In 2018, The Crown Estate (TCE, 2018) shared 
information about their plans for Round 4 of offshore 
wind leasing. This included potential regions where 
future leases could be taken forward based on 
assessment of technical feasibility and compatibility 
with existing uses coupled with feedback from 
stakeholder engagement. There is also a growing 
potential to consider offshore wind deployment in 
deeper water than previously considered viable 
given technical developments of deeper turbine 
foundations (which can now be laid at 60m depth) 
and the various options being developed for floating 
wind turbines and platforms and marine planning 
may play an important role in this respect. 

Skov et al. (2018) studied the affect of wind turbines 
on bird collision risk and found that for the Thanet 
offshore wind farm, the rate of avoidance was 
higher than originally predicted. Voigt et al. (2018) 
investigated how artificial light affects nocturnal 
bats and showed an increase in flights near red 
lights but no increase in foraging. 

Waters and Aggidis (2016) brought together 
the current literature regarding the proposed 
Swansea Bay Tidal Lagoon and discussed the 
potential environmental effects of the lagoon, 
technology and construction techniques, as well 
as highlighting the future options for tidal lagoons. 
Angeloudis et al. (2016a) modelled maximum 
velocities and maximum water levels for a two-way 
operation55 to consider the potential cumulative 
impact of tidal lagoons at Swansea, Newport and 
Cardiff and the operation sequence effect on 
maximum velocity and water levels regionally on 
ebb-only and two-way. Angeloudis et al. (2016b) 
modelled possible tidal lagoons along the North 
Wales coast showing the relative difference 
between the established conditions against the 
combined operation of a four lagoon scenario in 
terms of maximum water elevations, minimum water 
elevations and maximum velocity magnitude under 
a two-way generation regime.  

55  A conservative two-way operation (TW2) with hst ¼ 2.5 m, hmin ¼ 1.0 m that aims for an increased generation time through a reduced maximum 
holding time of th ¼ 1.5 h.

Lewis et al. (2015) considered the hydrodynamic 
requirements for tidal stream energy and found that 
when modelling potential sites, resource estimation 
is sensitive to hydrodynamic model resolution, 
with finer spatial resolution (<500 m) required for 
regional-scale resource assessment. 

Knowledge on the environmental impact of tidal 
lagoons is lacking, however the principal potential 
issue is regarded as habitat alteration and its 
consequent ecological impact (Frid et al. 2012). 
The draft WNMP (informed by the plan level 
Sustainability Appraisal and Habitats Regulations 
Assessment) recognises that despite the significant 
tidal range resource around the Welsh coast, 
there is considerable complexity and uncertainty. 
Specific challenges relate to understanding the 
potential environmental impacts resulting from large 
scale tidal lagoon infrastructure. Welsh Government 
has considered alternatives to the need for  
large-scale deployment of marine renewable 
technologies and concluded that, whilst opportunities 
such as reducing demand, supporting other 
technologies and supporting wider connectivity 
(in line with the PPW Energy Hierarchy) will make 
important contributions to climate change mitigation, 
there is a strategic need to support the development 
of marine renewable energy generation capacity. 
Sustainably realising the potential of Wales’ marine 
renewable energy resources should therefore be 
achieved through the deployment of demonstration 
and commercial scale renewable technologies. 
This Plan therefore seeks to maximise appropriate 
opportunities for sustainable low carbon marine 
energy solutions as part of Welsh Government’s 
positive planning framework for transitioning 
to a low carbon economy. Developing a better 
understanding of the potential for tidal lagoon power 
technology will form part of a strategic, evidence-
based approach. Furthermore, less reliance on 
project level assessment and a move towards a 
strategic approach, including compensation should 
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be considered with regard to the environmental 
aspects. In addition to looking at impacts to the local 
environment it is important to balance these against 
the socio-economic impacts including seascape 
and conflicts with other users (Bonar et al. 2015; 
Börger et al. 2015; Hooper et al. 2015). 

Whilst studies undertaken have reduced some 
uncertainty, questions remain on the measures 
to prevent, mitigate and compensate for negative 
impacts, and the cumulative effects of multiple 
offshore renewable energy developments 
on biological and socio-economic receptors. 
Understanding ecological and amenity impacts 
and how they are valued by people can support 
the decisions made within marine planning and 
licensing. Welsh Government are progressing work 
to improve the environmental evidence base to 
support implementation of marine planning in Wales. 
Through a European Maritime and Fisheries Fund 
(EMFF) grant, the available environmental data 
and knowledge have been collated for aquaculture, 
tidal stream energy and wave energy resources 
in Welsh waters (ABPmer, 2019). The study 
(for each sector) investigated: issues associated 
with development; types of environmental data 
for site selection and baseline characterisation; 
Quality Assurance of data and a catalogue of spatial 
data layers for associated environmental parameters 
(physical, chemical and biological).

In January 2016, Charles Hendry published the 
conclusions of the Independent Review of tidal 
lagoons (undertaken in consultation with the relevant 
UK Government departments; Hendry 2016)). 
The review concluded “I believe that the evidence 
is clear that tidal lagoons can play a cost-effective 
role in the UK’s energy mix and there is considerable 
value in a small (less than 500 MW) pathfinder 
project. I conclude that tidal lagoons would help 
deliver security of supply; they would assist in 

56 See: www.gov.uk/government/speeches/proposed-swansea-bay-tidal-lagoon.
57 See: www.record.assembly.wales/Plenary/4994?lang=en-GB#A500000011.

delivering our decarbonisation commitments; 
and they would bring real and substantial 
opportunities for the UK supply chain.” During the 
consultation on the draft WNMP some respondents 
(particularly environmental NGOs) expressed serious 
concerns on the environmental effects that tidal 
lagoons could have on Wales’ marine ecosystem. 
In June 2018, in an oral statement to the House 
of Commons, the Rt Hon Greg Clark56 (Secretary of 
State for Business, Energy and Industrial Strategy) 
reported that the government had assessed whether 
it should commit consumer or taxpayer funds to a 
programme of six tidal lagoons proposed by Tidal 
Lagoon Power Limited, the first being at Swansea. 
UK Government’s conclusion was that the project 
and proposed programme of lagoons do not meet 
the requirements for value for money, and so it would 
not be appropriate to lead the company to believe 
that use of public funds can be justified. In response, 
Ken Skates AM57 (Cabinet Secretary for Economy 
and Transport), in an oral statement, described 
the decision not to support the Swansea bay tidal 
lagoon as “deeply disappointing” and “We have 
significant sustainable energy resources in Wales, 
not available in England, that we must harness if we 
are to meet our decarbonisation targets as part of 
our wider UK obligations.” And “We are in no doubt 
as to the potential that marine energy represents 
to Wales, not only from a decarbonisation and 
energy policy perspective, but also from a social 
and economic benefit perspective, too. Indeed, 
marine energy offers huge potential to the UK as a 
whole in terms of developing know-how, technology 
and supply chain developments, which would be 
of value to future international trade.” Reflecting 
the potential opportunities associated with Wales’ 
tidal range resource, coupled with the inherent 
complexity and uncertainty in planning for this 
emerging sector Welsh Government will proceed with 
an evidence gathering focused policy (comprised of 

https://www.gov.uk/government/speeches/proposed-swansea-bay-tidal-lagoon
http://record.assembly.wales/Plenary/4994?lang=en-GB#A500000011
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Policy ELC_0458). This approach is regarded as 
neutral in terms of the SA and HRA when considering 
biodiversity and potential effects on the integrity of 
European Protected Sites and mitigates the need to 
consider an IROPI justification for plan adoption.

The evidence presented in the WMER 2015 and the 
additional knowledge and information described in 
this update have helped to shape the Welsh National 
Marine Plan, in particular ENV_01 (resilient marine 
ecosystems); ENV_02 (MPAs); ECON_01 (sustainable 
economic growth); ECON_02 (coexistence); GOV_01 
(cumulative effects); SOC_02 (well-being of coastal 
communities); SOC_07 (seascapes); SOC_10 
(minimising climate change); SOC_11 (resilience to 
climate change); SAF_01 and SAF_02 (safeguarding); 
ELC_01, ELC_02, ELC_03 and ELC_04 (supporting).  

58  ELC_04 Low carbon energy (supporting) tidal range: In order to understand future opportunities for tidal range development, strategic planning for 
the sector is encouraged. Relevant public authorities and the sector are encouraged, in liaison with other interested parties, to collaborate to:

       • collect evidence to support understanding of environmental constraints and opportunities for the sustainable use of the tidal range resource;
       • support understanding of the optimal siting of tidal lagoon developments across Wales as part of a wider, UK perspective; and
       • identify opportunities to define and, once in place, further develop and refine Strategic Resource Areas for tidal lagoon safeguarding purposes.
        Relevant public authorities should make appropriate evidence available to support planning and decision making in order to support the sustainable 

development of the sector through marine planning, where it is appropriate to do so.
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Overview and current status

1. This sector relates to – the exploration and 
extraction of petroleum and natural gas from 
underground wells and the operation of the drilling 
rigs and production facilities. 

2. Whilst there has been an additional licensing 
round, the 31st Oil and Gas Licensing Round, 
since 2015 there has been no new evidence specific 
to oil and gas activities in Wales. 

How evidence helps marine planning 

The UKOESEA research programme, include new 
evidence for the offshore energy sector at a UK level 
to support the Strategic Environmental Assessment 
(SEA) process. Since 1999 the relevant Government 
department (now the Department for Business, 
Energy and Industrial Strategy (BEIS)) has carried 
out SEA’s and the associated research programme 
has targeted key information gaps on the potential 
impacts of offshore energy on the marine 
environment (BEIS, 2017). 

The OSPAR intermediate assessment (OSPAR, 2017) 
concludes that:

• management measures around the use of 
chemicals in offshore oil and gas industrial 
activity have led to decreases in the discharges 
of both hydrocarbons and the most harmful 
offshore chemicals;

• the use of chemicals carrying warnings (high risk 
of damage to environment and human health) 
have decreased by 30% between 2009 
and 2014;  

• however, it is not possible to determine any 
positive or negative trends in the number of 
oil and chemical spills, or in the quantity of oil 
and chemicals spilled, due to the unpredictable 
nature of such events. 

The evidence presented in the WMER 2015 
and the additional knowledge and information 
described in this update have helped to 
shape the Welsh National Marine Plan and its 
implementation, in particular ENV_01 (resilient 
marine ecosystems, ECON_01 (sustainable 
economic growth), GOV_01 (cumulative effects), 
SAF_01 (safeguarding existing activity), SAF_02 
(safeguarding strategic resources), O&G_01 and 
O&G_02 (supporting).  
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Energy – Oil and Gas
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Overview and current status 

1. Power stations, including conventional (coal, gas, 
oil), biomass and nuclear stations, may be sited 
in coastal locations and will have an important 
contribution to play in the UK’s energy mix during 
transition to a low carbon economy. Issues for marine 
planning for the sector include coastal erosion and 
flooding risk and conflicting usage requirements 
e.g. power stations are not preferred in areas where 
natural beauty attracts tourism and recreational use. 

2. Understanding how power stations and associated 
sectors contribute to delivery of national targets 
and priorities, including legally binding commitments 
entered under the Renewable Energy Directive 
(Directive 2009/28/EC) and our domestic binding 
target to reduce greenhouse gas emissions by 
80% by 2050 are important considerations for 
marine planning. 

3. The Nuclear Sector Deal sets out the 
commitment by this sector, with support from 
the Government, to make civil nuclear power an 
integral part of the UK’s energy future (BEIS 2018; 
Welsh Government, 2018).

New evidence and how it helps marine 
planning 

Developments, such as power stations, in coastal 
locations have the potential to impact the marine 
environment and consent decisions will be subject 
to Environmental Impact Assessment. Cooling water 
systems, breakwaters and loading facilities have the 
potential to impact marine ecosystems and as such 
are important considerations for marine planning.

Currently, Wales has no nuclear power generation, 
with the Wylfa nuclear power station ceasing 
production of energy in 2015 and Trawsfynydd 
having been decommissioned in 1991 
(Welsh Government, 2017). However, Horizon 
Nuclear Power Station are hoping to start generating 
power at the 2.7 GW double reactor, Wylfa Newydd 
by 2025, and in June 2018 their application 
was accepted by the Planning Inspectorate 

(Horizon Nuclear Power 2018; National Infrastructure 
Planning 2018; Welsh Government, 2017). 
However, in January 2019 Horizon Nuclear Power 
announced that work at Wlfa Newydd had been 
suspended due to issues with financing and 
associated commercial arrangements, although 
they hoped to resume works if a way forward 
can be found. The Wylfa Newydd is dependent 
on reaching an acceptable agreed price for the 
electricity generated with the UK government. 
Therefore, nuclear energy should be a consideration 
in WNMP implementation and future amendments. 
It should however be noted that under the OSPAR 
Radioactive Substances Strategy (OSPAR, 2017), 
contracting parties (of which the UK is one) have 
achieved substantial reductions in discharges from 
the nuclear energy sector and are progressing 
in line with the strategy objectives. 

In order to meet international and national 
obligations, the Welsh Government is establishing 
a regulatory framework for decarbonisation, 
including five-year carbon budgets and interim 
targets, in addition to the existing 2020 and 2050 
targets (Welsh Government, 2017). As a result, 
fossil fuel generation will need to be reduced. 
Whilst there is just under 8 GW of fossil fuel 
electricity generation capacity available in Wales 
(Welsh Government, 2017) the reduction should 
be acknowledged within related WNMP policy and 
implementation, as the WNMP could help work 
towards these targets. In response to the targets, 
the owners of Aberthaw B (previously a coal power 
station) have switched a small portion of their fuel 
source to biomass, and from April 2017 will only 
generate electricity when needed, such as in the 
winter months (Welsh Government, 2017). 

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular ENV_01 (resilient marine ecosystems), 
ECON_01 (sustainable economic growth), 
GOV_01 (cumulative effects).  

Energy – Power Stations
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Overview and current status

1. In 2015, 54.6 million tonnes (Mt) of freight 
(36.5 Mt goods inwards and 18.1 Mt goods 
outwards) passed through 14 ports in Wales. 

2. There are seven ‘major’ ports in Wales, each 
handling more than 1 million tonnes of freight a year: 
Milford Haven, Port Talbot, Holyhead, Fishguard, 
Swansea, Cardiff and Newport. 

3. The largest, Milford Haven, is the third largest 
port in the UK (WG, 2016). Milford Haven Port 
accounts for over 5,000 jobs in Wales (WG, 2016) 
and handled 32.0 Mt of traffic in 2017, which was 
6.6% of the UK total for 2017. Freight traffic at 
Milford Haven accounts for 62.0 per cent of all 
Welsh port traffic (WG, 2018).

4. The five ports (Barry, Cardiff, Newport, Port Talbot 
and Swansea) in south Wales owned by Associated 
British Ports (ABP) support at least 15,000 jobs 
and contribute more than £1 billion to the economy 
(WG, 2016). 

5. Total freight traffic declined to 53.5 Mt in 
2016 and 51.6 Mt in 2017, the lowest level since 
comparable records began in 1976 (WG, 2018). 
These figures comprise of an increase in imports 
and decrease in exports. 

6. The issues for marine planning associated with 
the sector include: 

• the assessment of new port proposals with 
the increased competition for marine resources 
affecting safe navigation;

• the environmental impacts e.g. through 
accidental pollution or through emissions;

• ensuring long term and sustained growth;

• and maintenance of access. 

7. However, there have been new agreements put 
in place to address some of these issues such as 
the International Maritime Organisation (IMO) CO2 
emissions target (See Air Quality chapter for more 
information) and Good Environmental Status (GES) 
targets under the Marine Strategy Framework 
Directive (MSFD). 

How evidence helps marine planning 

Since the WMER 2015, targets for achieving GES 
under the MSFD for the UK have been more clearly 
defined. The WNMP must ensure that its activities 
in, or those that could influence, the marine 
environment are not in contravention to the MSFD 
or other targets. In relation to shipping, MSFD 
targets relate to air and water quality, non-native 
species introduction and spread, and underwater 
noise levels. 

Becker (2018) and Ng et al. (2018) both recognise 
that due to changes in politics and/or climate, 
new trade routes may become available over time. 
The former identifies that geopolitical developments 
or new trade agreements (i.e. due to the UK’s exit 
from the EU) may influence maritime flows or niche 
trades, whereas the latter identifies that due to 
a reduction of sea ice in the Artic, new trade routes 
may become available. If new trades or routes 
become available to Welsh ports, these will have 
to be assessed in terms of need for additional 
infrastructure at ports, competition with other 
users and marine resources, the environmental 
impact and environmental, social, cultural and 
economic sustainability. 

The Government Office for Science (2017) identified 
that many supporting processes for ports and 
shipping are becoming more automated, which may 
lead to a reduction in employment and therefore 
social and economic impacts. 

The evidence presented in the WMER 2015 and the 
additional knowledge and information described in 
this update have helped to shape the Welsh National 
Marine Plan and its implementation, in particular 
ENV_01 (resilient marine ecosystems), ENV_06 
(air and water quality); ECON_01 (sustainable 
economic growth); ECON_02 (coexistence); 
GOV_01 (cumulative effects); SOC_03 (marine 
pollution incidents); SOC_10 (minimising climate 
change); SAF_01 and SAF_02 (safeguarding); 
P&S_01 and P&S_02 (supporting).

Ports and Shipping
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Overview and current status

1. The principal activities associated with this sector 
include the laying, operation and maintenance of 
submarine telecommunication and power cables 
and infrastructure at their landfall. 

2. Supporting activities include the construction 
of power generation and transmission 
plants, utility projects and the operation 
of communication facilities. 

3. Telecommunication and power cables may 
interact with other sectors and may have impacts 
(positive and negative) on socio-economic and 
environmental receptors.  

New evidence and how it helps marine 
planning 

Studies to date have focussed on the environmental 
impacts of cables, particularly with regards to 
the effects of electromagnetic fields on sensitive 
fish species, such as skates and sharks, 
although most focus on power cables as opposed 
to telecommunication cables (Gill et al., 2014; 
Dhanak et al., 2016. Taormina et al., 2018; 
Hutchinson et al., 2018; Scott et al., 2018). 
Other impacts, such as physical disturbance of 
the sediment, disturbance of benthic species and 
communities are well documented across sectors 
and are summarised in Shields et al. (2009) 
(a study omitted from the WMER 2015). 

The EU funded MaRVEN project considered 
impacts of electromagnetic fields (EMF) from 
cables related specifically to marine renewable 
energy developments (MREDs). The report 
concluded that most likely effects are currently 
considered as being related to attraction or 
avoidance of the EMF associated with cables 
connected to MREDs, but that further behavioural 
studies of species considered at risk are required 
(Thomsen et al., 2015). Hutchison et al. (2018) 
demonstrated that a commercially important 
seabed associated crustacean and elasmobranch 
species altered their movement around a domestic 

HVDC power cable. The cable did not, however, 
represent a barrier to movement. The EMFs 
emitted scale up with power cable rating in the 
future larger capacity cables and grid networks 
will need to be considering in marine planning. 
Thomsen et al. (2015) and Hutchison et al. (2018) 
consider that the effects may differ at different life 
stages of affected species, there are significant 
knowledge gaps, and the potential effects of EMF 
should not be ignored in developing best practice. 

Elliott et al. (2016) carried out a study to estimate 
the value of the UK subsea cables industry. 
Existing evidence (WMER, 2015) is that the 
value of telecommunications cables in Wales is 
estimated at £260 million. Further studies at the 
UK level have shown a preliminary estimate of the 
economic value of the UK telecommunications 
subsea cables industry to the digital economy 
is £62.8 billion per annum (Wales was not 
separated out). The authors also carried out a 
stakeholder analysis and found that, the benefits 
of telecommunications to people are better quality 
and speed of digital communication, which translates 
to improved business efficiency and innovations. 
Elliott et al. (2016) highlights that the benefits of 
future growth in telecommunications cables can be 
attributed to GDP, consumer income, exports and 
imports, as well as government revenues. 

The WNMP and policies should consider both the 
impacts (environmental and to other sectors) and 
the benefits (to the economy and wellbeing of the 
Welsh population) when determining the extent 
of future installations. 

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular ENV_01 (resilient marine ecosystems), 
ECON_01 (sustainable economic growth); 
ECON_02 (coexistence); SOC_02 (well-being of 
coastal communities) GOV_01 (cumulative effects); 
SAF_01 and SAF_02 (safeguarding) and CAB_01 
(supporting). 

Subsea Cabling
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Overview and current status

1. Tourism and recreation encompass a wide variety 
of activities and associated ancillary activities.  

2. The new evidence includes the Enterprise and 
Business Committee of the National Assembly 
for Wales report on The Potential of the Maritime 
Economy in Wales (National Assembly for Wales, 
2016) and the summary of Visit Wales work 
(Woodward, 2017). 

3. The Enterprise and Business Committee’s main 
recommendation was that the “Welsh Government 
should ensure that the Wales Marine Plan provides 
a comprehensive and overarching framework for the 
sustainable development of Wales’ marine resources 
and coastal communities”. This is supported by 
Woodward (2017) who highlights the need for 
cross Government approaches. 

New evidence and how it helps marine 
planning 

Coastal tourism remains a major contributor to the 
Welsh economy. Woodward (2015) reports that 
tourism in total accounts for approximately 4.4% of 
Gross Value Added (GVA) for the Welsh economy and 
employs over 88,000 people. A study by McDonough 
et al. (2016) found that in 2015, 3,260 people 
used the Wales Coast Path represented by both 
Welsh residents (59%) and outside visitors to 
Wales, with the majority being repeat visitors 
(93%, compared to 91% in 2011-2013). The study 
found that respondents intended to spend an 
average of £4.63 along the walked section of the 
Path, with an average of £15.18 for the entire trip 
(excluding accommodation). However, the study 
highlighted that the economic impacts attributable 
to coastal walking in Wales take place largely away 
from the coast itself linked to accommodation 
and shopping. 

McDonough and Roche (2016) reported 43.5 million 
visits to the Welsh coast for walking in 2014. 
This led to a direct expenditure by adult visitors on 
these trips estimated at £547m (net expenditure 
was £401m) whilst the indirect impacts of net 
expenditure as: £540.9m of additional output in 
the Welsh economy; £271.4m of gross value added 
(GVA); and approximately 12,320 person-years of 
employment. There was also an estimated £31m 
of GVA that was supported in the transport and 
communications sectors. The economic importance 
of tourism is supported by Welsh Government (2017) 
reporting that in 2015 one EU funded Sustainable 
Tourism project generated approximately £4.9m 
GVA per year and 230 full time equivalent jobs, 
and an EU funded Coastal tourism project generated 
approximately £8.8m gross GVA per year and 
399 full time equivalent jobs.

Woodward (2015) provides a summary of the work 
Visit Wales and Welsh Government agencies are 
doing to improve the tourism sector. It recognises 
that a cross boundary and cross sector approach 
is required that considers economic growth, 
environmental conservation, social wellbeing, 
and Wales’ cultural heritage. In addition to these 
considerations, Woodward (2015) also recognised 
that managing and adapting to climate change will 
be critical to the future of sustainable tourism in 
Wales as impacts such as increased storminess or 
changes in wildlife may affect tourism. In response, 
Visit Wales have worked with Cardiff Business School 
to identify a key set of indicators and outcomes for 
their Sustainable Tourism Action Plan that align with 
wider Welsh Government sustainability objectives. 

Tourism and Recreation
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The Wales Activity Mapping59 (WAM) collaborative 
stakeholder project developed and managed by 
Pembrokeshire Coastal Forum (PCF) initially compiled 
data in 2008 on a range of marine and coastal 
activity displayed in a GIS system. In 2018 PCF 
received funding from Welsh Government, NRW and 
the Pembrokeshire Coast National Park Authority 
to further map the type, amount and location of 
recreational activities taking place on the South 
West Wales coastline. The project will also record 
management issues and carry out work on carrying 
capacity and recreational impacts. The project will 
help address a key evidence need identified by the 
draft Welsh National Marine Plan.

The evidence presented in the WMER 2015 and 
the additional knowledge and information described 
in this update have helped to shape the Welsh 
National Marine Plan and its implementation, 
in particular ENV_01 (resilient marine ecosystems); 
ECO_01 (sustainable economic growth); 
SOC_01 (access to the marine environment); 
SOC_02 (wellbeing of coastal communities); 
SOC_06 (designated landscapes); SOC_07 
(seascapes); SAF_01 and SAF_02 (safeguarding); 
T&R_01 (supporting). 

59 See: www.walesactivitymapping.org.uk/.
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