E-portfolio 
[bookmark: _k95270rn52h5]Swansea Dunes


Swansea Dunes	1
Introduction	2
Challenges that are being faced in Swansea Dunes	3
The linkage between the local site and global issues	7
Management projects for Sand Dunes	8
Management projects on Swansea Dunes	8
Management projects globally	8
How could Swansea Council learn from global management projects?	8
References	9







[image: ]




















Figure 1: Authors own (2024) Edge of Swansea Dunes

[bookmark: _hwtpyny92lmc]Introduction 
The site chosen for this portfolio is the Swansea waterfront and dunes. Swansea Council and Natural Resources Wales manage this site. (Swansea Council, 2024) Swansea Council did a project in 2016 where they created a new dune system which consisted of fencing to reduce the amount of sand that was getting on the street right next to the beach (Swansea Council, 2024). This project was very successful as the fencing allowed sand to blow through slowly and deposit behind the fence to then create a new dune habitat where dune-loving plants such as marram. There have been many volunteering projects to help rebuild the dunes which the Swansea Council can be reliant on for maintaining the dunes. (Dynamic Dunescapes, n.d)

This investigation aims to reveal the global issues of dunes by looking at a local site and researching the effects on dunes globally. The research will focus on the effects of human activity on the dunes and the impacts of extreme weather conditions and sea level rise that are worsening due to climate change and global warming. Finally, the site was chosen due to dunes being affected globally by climate change and there is a wide range of evidence and studies that have been carried out to figure out the challenges that dunes are facing and what can be done to manage the sites with effective techniques. 
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Wyer. et. al (2018) Map of the Swansea Bay study area showing the locations of the Clyne River discharge gauge, the main sewage treatment works and corresponding outfalls and the designated water quality sampling point and transect.








[bookmark: _sw29tsvuwdvl]Challenges that are being faced in Swansea Dunes

There are three main challenges experienced at the site, are human activity, extreme weather causing erosion and sea level rise. The first challenge that is being experienced at this site would be human activity. It is normal to have any human activity at dunes although it does have a great impact on the dune. Human activity can cause erosion (Caro, n,d) due to people walking on the dunes to get down to the beach, humans have created paths through the dunes as shown in Figure 3, causing plants and wildlife to not grow on the paths. As well as wildlife not growing on the paths humans will walk where they went and can destroy plants that may be in their way. Also, humans can drop rubbish on the dunes which can cause problems as when the wind blows new sand onto the dune it covers up the rubbish. When the dune erodes back down due to waves taking the sand from the dune it then reveals the rubbish that was once underneath the sand and then this is taken back to the sea which can cause water quality problems and problems with wildlife getting stuck in plastic. (Pietraszek, 2022)
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Figure 3: Authors own (2024) Path that has been made by Erosion on Swansea Dunes












Another challenge that is happening on Swansea dunes is that extreme weather such as high winds causing erosion on the dunes as it blows the sand away from the dunes and onto the road and pavement close to the dunes. The road next to Swansea Dunes is called Oystermouth Road, this road experiences problems due to sand buildup on the pavement and the road as revealed in Figure 4 which is causing disturbance to people and vehicles trying to go down the road. Whenever there is an extreme storm that causes high winds it is difficult for Swansea Council to control this and after storms, there are always big operations to remove the sand from the road which can cost money. The Council is discovering environmentally friendly ways to try and battle the movement of sand onto the road, they are doing this by using logs that were a result of storms to then create a natural barrier to reduce the amount of sand on the road (Dowrick, 2023). As well as strong winds being a problem on the roads of Swansea Bay it also affects the dune as it is losing its sand to increasing high winds which will cause the dune to get smaller as the extreme weather becomes more common in Swansea due to global warming. 
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Figure 4: South Wales Evening Post (2023) And when the wind blows it can become a sandstorm 



























The final challenge that Swanse Dunes is facing would be sea level rise because the sea is getting warmer and higher saltwater inundation can occur and can impact the dune greatly (Lustig, 2023). Also, due to global warming, the sea is becoming increasingly warmer so plants and vegetation that can be found on dunes like cooler climates. As the sea rises and washes over the dune it can make the dune warmer and then vegetation that like cooler environments will move further away from the warm sea. This leads to the shifting of the dune and also erosion may occur on the dune. Also, as the earth gets warmer it can cause droughts on dunes which can result in the loss of dune vegetation as previously said they like cooler environments and they will not be able to grow due to droughts. In Swansea, it is clear that there is a sea level rise due to the dunes shifting greatly over the past few decades. There is also evidence of vegetation moving up the dune as it is seen that there is vegetation at the back of the dune as portrayed in figure 5 that should be to the front of the dunes. 
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Figure 5: Authors own (2024) Evidence of vegetation at the end of Swansea Dunes






















[bookmark: _jd93hoac10j5]The linkage between the local site and global issues
There is a clear link between this local site and global issues surrounding dunes in Europe as there is a vast amount of evidence that dunes are being affected by climate change in many different countries in different ways. A study, showed that Europe lost 25% of its dunes from climate change in the 20th century and currently there is 85% of dunes left however, they are at great risk of collapsing due to climate change. (Hanley, et al. 2014) There are a few reasons as to why the decrease in dunes in Europe is so large. However, the main reasons are agricultural improvement, urban development tourism and human activity. It is said that increased storm intensity and the amount that happens will be the main challenge faced by dunes in Europe. (Hanley, et al. 2014) Furthermore, in the Swansea dunes, it is clear that there has been a reduction of sand due to it being blown onto the road, this correlates with European dunes as similar issues are occurring. There is a significant impact on global dunes with human activity due to increased tourism as they like to go to beaches. This is similar to what is happening in Swansea as there is increased tourism in South Wales due to its beaches. (GOV.WALES, 2024) 

Another global example would be that there has been evidence of challenges along the Dutch coast due to climate change one of the main challenges they are experiencing is sea level rise. As the sea rises it allows the waves to hit and attack the dunes at a higher level which can cause more erosion on the dunes. There was a study conducted to show the volume of eroded dune sand. The results were that there was an increase of erosion linearly with sea level rise by 20% per metre sea level rise (de Winter, and Ruessink, 2017) and the increase is because the water level is a lot larger in front of the dune this is due to sea level rise. This effect is being demonstrated at Swansea Dunes. Sea level rise is affecting the dunes in Swansea due to the large amount of erosion that is happening on the dunes which has no other explanation other than sea level rise. The dunes are being pushed back as the sea gets closer to the dune it erodes it and takes the sand back into the ocean.

These two studies show that there is a link between local sites to global sites when it comes to looking at the challenges dunes face due to climate change. They are not always the same challenges but they have their similarities which shows that climate change can affect sites globally as well as locally. It is good to compare different sites to then be able to figure out a plan to try and reduce the effects on dunes and what can be done to manage the sites. Management for sites like this is imperative as they are an ecosystem for plants and wildlife that live on or in dunes globally. They do not only just provide a home for plants and wildlife they are also useful for a natural sea defence for people living in beach cities or towns.
 


[bookmark: _kqedu397g5id]Management projects for Sand Dunes
[bookmark: _8r5as44rw2ia]Management projects on Swansea Dunes

At the local site, Swansea Dunes, there have been many projects to try and manage the site and try and reduce the issues that it is facing. One of the main management tasks they did at the site was to install a sand fence that would stop the wind from blowing onto the road, causing problems for the residents of Oystermouth Road. Also, the sand fence will trap sand and cause it to create a new dune rather than blowing all the sand onto the road. (BBC News, 2016 The new dune will create more biodiversity in the area such as more vegetation that grows on dunes such as marram grass and lyme grass. Also, more management has taken place in Swansea Dunes by placing tree trunks on the beach to stop sand from being blown off the dunes and destroying it. This is a more natural approach to managing the impacts of climate change on dunes however, there is also unnatural management that can take place such as the fence that got built to do something similar to what the tree trunks are doing. (Swansea, 2023)
[bookmark: _lx6m1seqsh7b]Management projects globally
There are similarities between local management for dunes and global management for dunes as there have been similar tactics to tackle climate change in different sites in Europe. An example of global management on dunes is in Europe they are planting trees on dunes to prevent destruction of the dunes and create land that is suitable for growing plants then in turn it will increase the economic value of the land because the dunes have been turned into a forested area. (Strodt, 2023) Trees can grow effectively on stabilised dunes and this will help with new vegetation growth as it is creating an ecosystem for them to grow and an area where it is less likely to be eroded due to tree cover. Even though this is a great way to create an ecosystem on dunes it has its flaws for example, the trees that were being planted were non-native species therefore it disturbed the existing ecosystem and made it difficult for other vegetation to grow. Dunes can regularly have non-native plants growing on them, this might be due to it being planted there on purpose or it could have been by accident from people’s gardens close by. This issue affects the current dune ecosystem as it is like a foreign body to the site and can affect the natural beauty of the dunes as certain plants are invasive to the ecosystem. (Dynamic Dunescapes, n.d)
[bookmark: _951sdayjg86k]How could Swansea Council learn from global management projects?
Concerning the local site, Swansea Dunes it would not be a good idea to plant a forested area on the dunes due to it not being stable. It also has its effects and could permanently damage the dune however, other management schemes may be useful for the local site to try and use. An example would be in the West Sands beach at St Andrew's they had a project where they did a large-scale restoration on the dunes. This is when they try and rebuild the dunes manually by depositing large amounts of sand in different areas on the dune where it has been eroded. This project was to re-profile the dunes and then in turn create flood protection for the residents of St Andrew’s as sea level rise starts to worsen increasing waves power and height which can then cause flooding. (JNCC, 2021) Furthermore, this management project would be more suitable for Swansea Dunes and it can be done as it is clear that the dunes are eroding and it would be useful to start to re-build the dunes to help with flood protection and vegetation growth. Finally, Swansea Council have done some management schemes however, it would be useful for them to research and learn from global projects which can then be integrated into the local site. It is believed that more can be done to help this site in a range of unique ways however, they must be aware that the work they do to the dunes must not damage it and should be helping it.
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