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Introduction: 
Site Background – Generally speaking, coastal environments are naturally dynamic and in a constant state of change. Discerning the different pressures which influence their development is useful to anticipate future challenges and create long-term management plans. 

Salt marshes are threatened ecosystems, occurring most commonly in mid/high latitude environments such as the UK (figure 12). The comparable habitat found in tropical regions is mangrove (Pariona, 2017). They provide vital ecological support, acting as natural dissipaters of tidal currents and providing a habitat for nationally vulnerable species (Wolters, 2005).

Cwm Ivy Marsh is a 39-hectare area of the Gower, South Wales. Situated on the north west coastline, Cwm Ivy extends into the Landimore marsh and borders the Loughor Estuary. It faces towards Llanelli in Carmarthenshire and is surrounded by arable land – mainly sheep farming (figure 1). Historically, land use in Cwm Ivy has centred around sheep grazing up until the destruction of the 300-year-old sea wall in the winter of 2013/14, following extreme weather events (figures 2, 3 + 8), (Whitehead, 2021), (Ungar and Woodell, 1996). 

The Gower is recognised as both a site of historic significance as well as an area of outstanding natural beauty (AONB) (Doyle, 2019). This makes it an ideal location for projects such as the reversion of Cwm Ivy to salt marsh.
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Since the transition in 2014 the site has become increasingly important, particularly due to its extensive biodiversity, including various migratory species such as the Lapwing and Egret (figure 6). It is currently managed by the National Trust and NRW as a nature reserve and tourist attraction (National Trust, 2024), (Natural Resources Wales, n.d.).

In summary, the site was selected due to its relevance to contemporary challenges and the innovative approach to land management, where the focus is working alongside natural course (instead of the traditional route of structural, hard-engineering schemes) (Best et al, 2018). As such, it has become a well-documented site, representing a progressive movement in land management which, historically, wouldn’t have been considered. 

Contemporary Challenges: 
Local Challenges – 
The initial controversial reaction, particularly from local stakeholders who relied on the area for grazing, has somewhat subsided over the years as the potential for the site has been recognised. From both a touristic and environmental viewpoint, the final decision to allow the site to revert to a natural state, has been broadly successful. Despite this, concerns still remain about the future of Cwm Ivy. Due to restricted funding and unpredictable weather (linked with tidal conditions), management remains largely static while the site transitions (figure 4) (Doyle, 2019).

In some respects, the fate of Cwm Ivy was partially forced by the direction changing weather conditions and outdated sea defences in place. Without further investment, the encroachment of the sea was inevitable (due in part to climate change). The National Trust effectively treated Cwm Ivy as a tactical retreat. For some stakeholders, this decision has displayed a neglect for the historical significance of the site (dating back to the Middle Ages) (Misstear, 2014). 

Some of the indirect impacts of this movement involve a more stable coastline habitat, where the decision to allow the sea to occupy Cwm Ivy, has reduced erosion in other areas around the coast. This is a small, yet significant representation of a soft engineering scheme working alongside natural coastal evolution. In opposition to this are hard engineering schemes such as the Mumbles Sea Wall, which artificially mould coast lines, at the expense of local ecology. Typically these are favoured on urban sites where infrastructure is at stake and there are risks of displacement for the local community. Sites are then evaluated to see if a sea wall would be cost-effective (Narayan et al, 2016).
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Despite there being no overall consensus for the cause of the increased rates of erosion, there is ongoing debate as to the extent which physical and biological processes play a role. Studies have shown that, regionally, strong winds and high tides have led to an increased rate of salt marsh erosion. There is also evidence that certain species of ragworm contribute to soil instability through the process of bioturbation (Wolters et al, 2005). Understanding which elements are responsible for salt marsh erosion is key to isolating the human vs natural influence and assessing what type of management is best applicable. In Cwm Ivy, grazing routines have been implemented to protect the habitat (figure 9).
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Global / Regional Challenges – 
· Sea Level Rise – 
Sea level rise is an issue shared globally, although its effects are disproportionate across sites. Coastal habitats are particularly threatened, with 67% of the eastern coastline of the UK exhibiting landward retreat of the low-water mark (Wolters et al, 2005). 

Overall, sea level rise results of the loss of the intertidal area. Traditional attempts to combat this typically involve hard engineering schemes which can have devastating effects on local ecosystems, acting as blunt albeit powerful solutions to the issue. This has created a requirement for alternative modern solutions, of which Cwm Ivy is an example. The issues with coastal management are usually rooted in the necessary compromises, such as the clashes between stakeholders over the value of the land. This is particularly relevant for Cwm Ivy and ties in deeply with the growing issue of urbanisation and population growth as a whole (Narayan et al, 2016).

Salt marshes are responsible for the mitigation of sea level rise at multiple levels. The stability they provide to coastal areas means more sediment is trapped, resulting in a greater barrier against flooding and storm surges (this effect relies on available sediment supply) (Best et al, 2018).

Increased salinity on sea surface levels due to climate change, have also played a role in the progressive loss of salt marsh zones. Some sources suggest that only pioneer species remain at the highest level of sea level rise (Trégarot et al, 2024).

Although sea level rise affects all coastlines, in terms of the approach to mitigation, Cwm Ivy stands out amongst global trends. 

· Pollution – 
Pollution poses a large threat to marsh environments. Urban run-off is a particular source which can contain industrial chemicals and sewage which ultimately result in a damaged ecosystem with reduced biodiversity. These substances not only contaminate the marsh environment, but can also make their way back into human diet via bioaccumulation (Pariona, 2017).

Agricultural practises may also result in marsh pollution, mainly through the conversion of marsh into drier, more stable land, although in the case of Cwm Ivy, the opposite process has taken place (figure 10). Despite this, close proximity to agricultural land can also result in increased nitrogen levels (figure 11). The can disrupt the natural equilibrium within the marsh habitat, resulting in a shift in flora and fauna (Pariona, 2017). 

In addition to salt marshes acting as carbon sinks, they have been found to store many other pollutants. Marsh sediments are especially useful in trapping microplastics, particularly in more urban environments where they accumulate in waterways. With large scale loss of salt marsh environments over time, key stores have been vastly reduced in capacity, resulting in a detriment to marine health. (Lloret et al, 2021).

· Urbanisation – 
Urban sprawl is an issue in many parts of the globe and plays a large role in processes such as habitat loss. As populations rise, the number of people living in seaside communities increase, which in turn brings infrastructure. Many factors contribute to making coastal areas desirable to live in. Historically it is rooted in the availability natural resources although now profitable seaside real estate also plays a role (Pariona, 2017). 

Unlike both sea level rise and water pollution, urbanisation is a solely human influence on the landscape. As a result, it is a key tool for measuring the influence of the Anthropocene. Whilst Cwm Ivy is not urban itself, increasing urbanisation along coastlines in general, has resulted in greater pressures on the site. In addition to this, its role in agriculture makes it valuable, particularly for local communities.

Salt marsh erosion can be linked to many different processes. Human interaction, particularly in the form of sea walls, can lead to an issue known as coastal squeeze, where natural habitats are blocked by anthropogenic structures. This also inhibits natural salt marsh formation and growth (Wolters et al, 2005). 

Some sources suggest that managed realignment sites (sites which have been engineered to create an upper inter-tidal habitat), are less ecologically diverse than naturally occurring sites. Aside from decreased biodiversity, carbon sequestration is unpredictable in managed realignment sites. This aspect means sites such as Cwm Ivy may not be meeting target carbon storage levels (Dale, 2021).

Whilst issues such as urbanisation can be assessed independently, threats to salt marshes are a combination of interlinked factors which each affect each other in complex, often hidden ways. In this regard, the overall affect of climate change on salt marsh erosion is strongly linked with the concept of wicked problems.

Site Management – 
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Cwm Ivy Marsh is currently owned by the National Trust who co-manage the site with Natural Resources Wales (figure 6) (NRW, n.d.). Grazing routines are one of the most influential ways in which the site is being managed, as shown in figure 9. The choice of ponies in particular helps to reduce shrub encroachment onto the marsh, which could result in a premature ecological succession (halosere) (Wildlife and Countryside Link, n.d.). This aligns with the overall aim of management to create a resilient site through promoting ecological diversity (National Trust, 2024). 

Similar examples of management are displayed in areas such as the Awre Peninsula in Somerset, where the Wetlands Trust has proposed a tactical retreat, aiming to flood 148 hectares of low-lying land. This will allow a section of the Severn Estuary to be restored to salt marsh (WWT, 2024).

With over 50% of salt marsh habitat in Europe lost to coastal development, the need for more managed retreats like Cwm Ivy is required in order to offset the existing deficit. (Julien et al, 2023). Although organisations such as the National Trust are pushing towards a healthier coastline in the UK, the speed at which land can be covered presents issues for a time sensitive situation such as this. Ultimately, the lack of funding for projects such as Cwm Ivy display a widespread neglect for this habitat, particularly at the national scale.
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Figure 9 - Cwm Ivy land
management (grazing)
(Author, 2025).
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Figure 10 - Cwm Ivy inner marsh
area (Author, 2025).
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Figure 11 - Graphic depicting the
affect of nitrogen input on seedling
establishment and vegetation
expansion (Liang et al, 2024).
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Figure 12 - Saltmarsh extent in England
(Environment Agency, 2022).
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(Julien et al, 2023). .
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Figure 1, Cwm Ivy in Relation to
Swansea and the Gower.
(Google Maps, 2024).
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Figure 2, Satellite Image of Cwm
\Ivy Wall. (oogle Maps, 2024).
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Figure 4, Analysis of the change in
elevation between 2015 and 2019

(DSM of Difference). (Dale, 2021).
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Figure 6, Cwm Ivy Marsh notice

board, provided by the National
Trust (Author, 2025).
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Figure 7 - Tree death
caused by physiological
drought (Author, 2025).
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Figure 8 - Cwm Ivy wall
breach (Author, 2025).





