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1. Introduction 

[image: A picture containing grass, outdoor, plant, sky

Description automatically generated]Different areas across the UK are looked after in various ways as different elements can affect different areas. This could be due to the location of the area, geology of the undergrowth, habitats, climate of the country and the groups who own the areas. However, developing on the environmental factors can help support the natural areas to continue growth and progress.  Locations which have more than one type of habitat can cause a lot of risks for the environments as different habitats need different mitigations and protections. Therefore, if an area had a big woodlands which was near a large mudflat, then they would need to be looked at differently rather than together. This would create more work and resources in order to maintain the progression of habitats and landscapes. This means that in order to maintain the progress management plans are important and different areas will need to update their plans due to the changing climates (Gill, V, 2021).  However, some areas don’t feel the intention of creating lots of different plans and may not have created a new one in the last decade. Whereas other sites will need to update the plans on a yearly basis as the habitats are changing. Areas which are prone to creating different ways to manage water are finding new ways to maintain the water for the future. This is due to sites with freshwater and reservoirs are finding new ways to put forward sustainable water management as well as managing the flood control which would be created through these plans. Creating these sustainable water management plans have positive and negative impacts on the habitats which are created as they are able to change the way the land is used by both human impacts and natural processes. The changing of impacts and climate make it hard for landowners to keep the upward progression for sites with environmental issues. Landowners are finding new ways to manage forests within the UK as the policy targets are not being reached by many areas across the UK (Ding, G. and Ghosh, S. 2017). This means that creating management plans for these areas can help find the areas which need improving and how they will find changing moving forward. Therefore, one of the main ways which landowners have found is by planting more trees and creating engagement in order to show data of reaching the policy targets. However, some studies have found that these areas are not even showing a slight improvement of reaching the targets. This shows that management plans may show what should be occurring, but the landowners do not always make these general objectives a priority. This report will focus on Porthkerry Country Park which is located on the outskirts of Barry within the Vale of Glamorgan. The management plan which will be used and critiqued throughout was created in 2020 which looks how the park will be managed and improved until 2025. The park is full of many different habitats which means that there are different ways the landowners have to look after the site (Lawrence, A. and Dandy, N, 2014). This shows that the park is a good way of how management of large country parks is put into practice and if there are any areas which would need improvement. Porthkerry Country Park has begun a transformation which is aboutFigure 1: Educational board showing the species in the area

creating an educational aspects around the park and that 
is seen in the salt marsh as there are multiple boards up which allow people to educate themselves on the species which are present. As well as this there are areas scattered around the park which were created for groups of children to have school trips to sit and learn about the park. This helps to teach the younger generation the importance of different aspects of the park not just the woodland areas. There is a large wetlands in South Wales which contains a large saltmarsh. This is located in Newport-Gwent and was first create in 2000, the saltmarsh is protected from the sea with a seawall. The habitats within the saltmarsh are rarely affected through footfall as the saltmarsh is made up of large fields and ditches which is different to the saltmarsh of Porthkerry Park (UK Southwest, 2023).


2. Site Description 

[image: Detailed map of Wales]Porthkerry Country Park is managed by the Vale of Glamorgan council and the management plan was produced by the countryside section of the council. The management plan contains all the objectives of the park as a whole and the individual sections around the park. It also mentions the historical objectives to show what they have achieved previously. Figure 2: Where Porthkerry park is located in Wales


Name: Porthkerry Country Park

Area: 220 acres or 89 hectares

Local authority: Vale of Glamorgan Council

Site ownership: Vale of Glamorgan Council 

Habitat type: Natural woodland surrounded meadow greens with a natural saltmarsh to support flooding in certain areas.

Access: There is one main access point from the east as it is a main road which runs from Barry into the centre of the park which passes by two different car parks. However, there are multiple different walking routes which lead to the park through the woodlands. The main access point is near the beach where there are stairs which go down the cliff onto the pebbly beach. There is also a road from Cardiff Airport which is blocked for cars which means it is only for cyclists or walking. The access points encourage walking into the country park which creates a positive for people visiting the park.
[image: Community Orchard]Figure 3: Map of the whole area of Porthkerry Park



Location of salt marsh













Porthkerry park has not been influenced significantly since the medieval times as it has always had a mix of meadows, woodland but used to be more farmland than it is now. However, the ownership of the land has changed since before 1412. Before 1412 the area was owned by the three major manors which outline the park. Then 1412 it was bought by the Romilly family who were quite prominent in the area around that time. They developed the country park into a large farm and a large country estate for the manor which is near the entrance on the western side. There were also areas within the country park where workers on the land would have lived and the buildings for a lot of the work to be done in. In some areas around the park there are still some evidence of these buildings as on the pathway to Mill Wood you are able to see some of the remaining building and sawmill. This remained the main uses of the park for centuries as it was a direct way that the local area was obtaining wood, timber and farming goods. The park was one of the first areas to use ‘modern’ farming techniques throughout the 1500s and 1600s as they were known to be using crop rotation for harvesting fresh food for the local community. The main structure within Porthkerry Park, the Porthkerry viaduct was erected on 1st December 1897, and this was created to support the transport links from Barry to places to the West (The viaduct, 2021). It was bought by the district council just before World War II and it was then started to be used as a public park and an area where the community can visit.  However, during WWII it was closed for the public as it became a preparation area for British and American troops for an attack that ended up being known as D-Day. Therefore, whilst the area became a more open area the buildings and machinery which had been used became deserted and the farming aspect at Porthkerry park was reduced heavily. After WWII there was a large scheme for the park to undertake which involved planting trees across various areas in order to maintain the woodlands. Another purpose of this was to introduce different trees to the area, they planted beech, larch, cedar, pine and chestnut. This allowed Porthkerry Park to have a larger variety of trees species within the park. As the park was gaining more and more visitors each year the park was gaining more and more developments. The plans of planting trees were very prominent throughout the 20th century and there were schemes of creating saltmarshes and meadows throughout the area. Within the last 50 years Porthkerry Park has received multiple recognisable habitat titles. These include being seen as a Site of Special Scientific Interest (SSSI) in 1962 and 1983 (Vale of Glamorgan Council, 2021,c). It was also acknowledged as a Local Nature Reserve in 1970. These show the protection that Porthkerry Park will gain and how it can be managed in the future. It became a Country Park by the Natural Resources Wales in 1976 and it has since had day-to-day maintenance. In more recent times, the Park has over 100,000 visitors each year which can damage the habitats. However, many developments have occurred in order to maintain the environmental benefits (Porthkerry Country Park, 2023). 

2.2 Ecology at Porthkerry park

The ecology at Porthkerry Park has adapted over the last few decades as the landowners have introduced new species to the area. They have introduced new tree species across the Country Park which have settled into the woodland habitat and have given a larger variety of flora. With fauna, a lot of the objectives are aimed at maintaining and increasing the amount of species there are within the area. Also looking into the habitat restoration in order to provide a positive habitat for the species. In order to gain the data of the amount of species within the area there are a lot of habitat surveys which are carried out across the Country Park. These survey are mainly completed through Acer Ecology who undertake surveys across South Wales. Porthkerry Park is surveyed quite often due to the biodiversity present and some rare species which are within the park as well as over 10 different tree species. The Welsh Biodiversity Partnership was introduced to Porthkerry Park in 2002 and they help to reach targets set within areas and produced new targets. In the Vale of Glamorgan, their main priority is in Porthkerry Park where they are trying to help with the conservation of the land and the local action plans. They have partnered with Welsh Nature Recovery Action Plan in order to sustain the wildlife which is already present in the area (Vale of Glamorgan Council , 2023).


2.3 Habitats throughout Porthkerry Park

There are a lot of habitats within Porthkerry Park as the park has different elements affecting different areas. This is due to it being located on the beach front and having a constant challenge of weather coming across the water. This opens up the possibility for flooding across some of the park as some of the low lying ground can become waterlogged. This helped in the decision to create a salt marsh habitat which can cope with the intense water from the weather and the coast. The salt marsh was created on top of the old golf course which was being heavily damaged by the weather and location it was situated. The golf course was originally 18 holes across the small area but due to the amount of times different areas got flooded it was reduced to 12 holes. However, after it was still being flood the council decided it could create a new habitat for wildlife in that area. The salt marshes are areas which are planned to be flooded and allow the soil to soak up more moisture to create peat. However, due to the pebble beach and the grass mound the likelihood of the area being flooded is low, but it will continue to become waterlogged due to storms and frequent rainfalls. The peat will support the area and allow the area to create a better habitat whilst waterlogged. Within this marsh the hope was that over a few months after removing the golf course, the plants would naturally grow and create the environment (US Department of Commerce, N.O. and A.A. 2013). This did occur; however the flood relief was still becoming a problem or some of the wildlife and plants. However, creating a larger stream, which slightly passed through, by widening and cleaning the edges could benefit more species due to the formation of larger pools of water (Habitats and wildlife (2023). This introduces new amphibians and insects which are more known for larger water areas. [image: A grass field with trees and a river

Description automatically generated with low confidence]This was also noticed as between each of these water areas some wildflowers cropped up and were protected by the pools of water on either side. This allowed some of the area to progress all year round which helped create a habitat location for new wildlife. There are two ponds which show the corridor of where the ponds have left a gap which was visible during March 2023 (Why are salt marshes important? 2021). There were no recorded dormice in Porthkerry Park which means that the objective is to maintain some of the existing habitat which encourages dormice to come within the park.. In addition to the new species which could improve the diversity there are still a lot of species which are found within the saltmarsh. There have been a lot of sightings of adders, newts and different species of dragonflies. Porthkerry Park also has a lot of different species of trees and plants; these are situated throughout the woodlands near Millwood and the coastal woodland near the cliff edges. One of the main benefits of Porthkerry Park is that all of the different habitats are separated and rarely overlap or interchange with each other. This is noticed with the woodlands and the marsh as the marsh hasn’t progressed into the woodlands it is surrounded by. This was also shown in the management plan as they have separated each of the areas as they all need different management schemes. They were also separated through different factors which were the character, location and the boundaries of the natural areas or the historical boundaries form the farming areas. The saltmarsh was located with the seafront which is the only area which has multiple different habitats located within the management objectives. The saltmarsh management has been undergone for over 3 years as it started in the summer of 2019. The salt marshes are a good way to reduce the carbon emissions in an area which can help areas to reach zero carbon emissions. This shows that salt marshes can be a very good factor in challenging climate change as they are able to store a lot of carbon which can support the carbon cycle within the Country Park (England, N, 2021) .Figure 4: Two ponds which help capture excess water











3. Existing management

3.1 General objectives

In the management plan they have an overview of all the areas of the Country Park which would need improving, not just the habitat areas. These include the buildings, car parks and litter control. However, there are some objectives which have some importance in most areas such as the signage posts scattered throughout the park being restored, keeping management of the coastal path and improving habitats throughout the park. Some of the main objectives of the management plan are: 

1. Implementing Ash Die Back Action Plan 
2. Apply for renewal of Green Flag status for the Park
3. Maintain and enhance management of all woodland areas
4. Adopt the new Councils Tree policy
5. Greater use of website for public and promote new AR app
6. Install high speed broadband to Lodge and rangers’ office
7. Gain external funding for future event days
8. Improve the biodiversity of various habitats in the park
9. Re-evaluate the old walk route leaflet and design new walk routes to show changes
10. Work in partnership with other organisations

The majority of these objectives are a main priority for the council to work on (Vale of Glamorgan Council, 2021,a). This shows that they are trying to work on areas of the park which would make it more beneficial for people visiting but will look into some of the physical aspects. These objectives should be completed by the end of the management plan in 2025. However, some objectives such as the Green Flag status should have been completed in 2022 but still haven’t been approved even after six application attempts. The biggest priority for the landowners of Porthkerry Park is the Ash Die Back. This is important as it can kill a lot of the ash trees which have been planted across the park. However, surveying all the trees across the Country Park can take months and they will need to be double checked at a continuous rate until the risk is nulled. This means that it can take over five years to complete, therefore this is the main priority as it can take a long time as well as damaging a lot of the habitats. There are some rapid evaluation techniques which could be useful for looking at the trees in Porthkerry Park. One of the techniques is using lider sensors. This is commonly used by farmers and can identify when trees or plants are in distress or in bad health. A study by a University in Malaysia looked out how lider could be used on oil palm trees and looking at the leaves. This could be adapted and changed into trees which are prominent in Porthkerry Park. The trees are out into categories in order to find a way of prioritising certain areas of trees rather than other habitats. Since 2021 there have been 3 different updates on how the ash trees are coping with the disease and in January of 2021 40 trees were taken down as they were classed as being a danger to spread the disease. However in 2022 and more recently in 2023 even more trees have been felled in multiple different areas of the park. The hope is taking down the diseased trees will hopefully encourage the trees to regenerate naturally. However, there is always a chance of the disease returning therefore new species of trees could be planted in order to support the vulnerable species (ash dieback disease a guide for tree owners, 2020).

3.2 Salt Marsh

In the objectives of the management plan the saltmarsh, cliffs and beach are all mixed together in one location as they all have a factors in controlling the flooding within the area. This area covers over a kilometre of the beach and cliff face which has been developed of the past centuries to a steep cliff and limestone pebble beach. On the beach front, there is an ancient salt marsh which was located in front of Porthkerry Manor House where there were local species of flora, orache and scarce grass (Poa Bulbosa). Most of the seafront has been damaged over time by regular flooding and not much prevention has been made to reduce the impact. This has been indicated by the unstable rocks at different points along the beach front and the streams across the area. These areas are prone to becoming blocked and causing even more flooding behind as the water is unable to flow into the sea. In certain circumstances, with a very high tide and other factors a large flood can come over the bank and damage most of the flora and fauna which is located in the salt marsh (Hartig et al., 2002). The drainage system towards the seafront can be blocked very easily which was changed in 2012 in order to provide an easier route for the water to flow down from the park into the sea. This has not had many issues overall as it has helped recover the blockages and allow more water to pass through. This was put in place after a large portion of the time before the golf course was flooded. This meant that almost half of the holes in the golf were closed as they were unplayable due to the risk of being waterlogged. Since this period, the ditches within the area were cleared by diggers and were maintained after weather changes or environmental damages to make sure the flooding could be controlled. One of the main species which is controlled in this site is the adder population as they are always monitored and new areas are opened for hibernation and habitat management of adders. These areas were created via large fence lines being put up along different areas of the hedgerows. IN terms of the beach it is rarely influenced by human interactions as there are regular checks on the beach for litter or loose rocks from the cliffs to keep it safe and clean. As well as these regular checks there are new bins put up in different areas which are helping in reducing the amount of litter which can damage the environment. These bins are set up near benches and footpaths which allow for easy access for the public. The major development which was supported by staff and the local community was to build the boardwalk across the some of the salt marsh. This boardwalk was constructed purely out of recycled materials to show a green structure within the new habitat. This was also to create a safer place people are able walk across the salt marsh in bad weather or in flooding situations. However, they haven’t encouraged this throughout the park as there are some areas where the pathways are still flooded after a rainy day which can make it difficult for people to walk across the park. This is also seen in areas such as the path leading from the car park to the saltmarsh as it can become reduce the amount people trying to go to the saltmarsh. Some of the main objectives that the council are trying to implement in this area are:
1. Manage amenity areas and cut every three weeks 
2. Cut shrub areas on a rotation system
3. Cut adder area once adders in hibernation
4. Maintain ditches by dredging 
5. Monitor cliff for potential landslips
6. Keep cleared area in woodland clear with 2 year coppicing of all re growth
7. Maintain the recycled boardwalk and vegetation
8. Monitor the newly rewilded golf course
9. Maintain and monitor the ponds and meadows as necessary over the next few years

Most of these objectives are continual objectives which will constant be checked and monitored in order to keep a steady progress on the aim. Therefore, there have been some improvements in some of the objectives such as in the monitoring the new wildlife across the golf course some species which have not been seen there were being noticed. Kestrels, grass snakes and wasp spiders were being identified across the golf course throughout 2021. This shows that some of the objectives were progressing and presenting positives in the development of the golf course. There was also an additional boardwalk created to cover areas which are liable to flooding which allows access to other sites across the flooding plains in wet weather. Ditches are one of the main problems with the salt marshes as they need constant controlling order to be able to develop and improve the terrain. Which is a positive as in 2022 the dredging took place which deepened the ponds and maintained the pond which can help control the flooding and not damage other areas in the park. There is only one building on the site of the salt marsh which is the golf hut. This building has not been open for over 3 years as it used to be where the golfing equipment was stowed away. Therefore, nothing has happened to the building but it has now been leased to create a new café shop within the park. There have been improvements surrounding the hut as it used to get flooding regularly (Vale of Glamorgan Council, 2021,b). The dredging has helped the stream consume more water and a new bridge was built in order to cross to get the salt marsh. However, the council could enforce in areas which have been badly damaged a zone which would reduce access or a diversion route which would limit the footfall or animal influence on an area within (JNCC, 2004).






















4. Site Visit and GIS model

Going to the site and looking at how the different areas are able to cope with the flooding was an easy way of understanding how the management plan is able to affect the habitat positively. When looking over the site there was still evidence on a lot of waterlogged areas and how the ground was still creating puddles along the pathways so it was hard for areas to still be accessed. 
[image: A computer screen shot of a map

Description automatically generated with medium confidence]Figure 5: GIS model which shows the salt marsh with the pathways, roads and surrounding habitats
































This GIS model shows the different habitats surrounding the site on the Western side of the Country Park. It also shows the pathways in red which cover a lot of the salt marsh, the streams across the stie and the transport links. The transport links are seen by the road at the top right of the model and the railway which is located on top of the viaduct on the west side of the site. The brown area is A3.1, the Grey area is the saltmarsh, the purple is the beachfront and the smaller grey areas are J3.6 and A3.3. This shows that there are multiple different habitats which are located around the salt marsh and a lot of pedestrian interactions. The different habitats are so close together, codes are used to distinguish between the different types of environments. One thing to point out about the GIS model is that it only shows the western part of the Country Park, however the Eastern side of the Country park only contains meadows and broadleaved woodlands which are also indicted on this GIS model. There was no P1code which fully defined the ‘Beachfront’ habitat nevertheless it is mainly to show the ways the water is able to flow back into the sea. There is a list of the attributes each of the habitats and features surrounding the Salt marsh which [image: A computer screen shot of a computer

Description automatically generated with low confidence]can help understand the area better. Table 1: Showing attributes for the phase 1 habitats























5. New management 

Although a lot of the objectives of the salt marsh focus around the environmental issues which are around the saltmarsh as it is a new development. This could be due to the effect that other objectives have had on the land. However, there are still some management strategies which could be helpful for the future of the park. 

[image: A screenshot of a computer

Description automatically generated]The main focus on a lot of the objectives for the salt marsh included the flooding control and being able to prevent the grass from becoming waterlogged. However there are multiple different areas where the existing paths were becoming like rivers. This is problematic as people wouldn’t be able to walk through these paths as the water fills up the paths. This is mainly happening in the areas between the beach front and the saltmarsh.  This is quite surprising as in 2012 they fitted a new pipe in order to reduce the blockages, however the problem that is occurring is there is less area for the water to be absorbed due to the new boardwalk. This causes a major backlog in the water and the concrete paths are unable to soak up any of the water. This creates puddles along all of the pathways stopping people from passing through. The main way of mitigating this problems is finding new ways to control where the water is able to flow. One of the main ways that the landowners are able to do this is by creating small drainage systems into the streams which end up and reach the sea. This should create an underground way that the water is able to escape from overground and back into running water habitats. This could also be helpful with a lot of different areas surrounding the salt marsh due to the amount of pathways which are located on the boundary. The use of the underwater drainage is also not that damaging on the habitat in the long term. The main way of not affecting the wildlife is to create a sustainable drainage system (SuDS). They are to protect the species which is already present whilst also being able to incorporate into existing habitats. However, this could cause some issues with the saltmarsh as clean water cannot be guaranteed. Although there is no guarantee that it would work there are components of SuDS which don’t affect the wildlife. Some of the features that could be useful for the park are looking into permeable pavement which can operate as a drainage system into the marsh and also creating storm drains which are not seen in great detail in the UK but could be beneficial for diverting water either into the marsh or back into the ocean (RSPB, 2023). Other ways that the water can be displaced is by being able to lift the pathways to above the grass so the water can flow off the paths and into the streams of the salt marsh. However, the ash die back could be affecting the amount of water which is disturbing the salt marsh as the trees are being removed which is decreasing the amount of area which can be absorbed. The removal of trees as well as decreasing the absorption having limited trees can allow the marsh to waterlog easier. A study looking at a swampy area in Australia showed that cutting down the trees within the wetland over time created a pond during heavy rainfall. Therefore this would have a large impact in the future of the [image: A computer screen shot of a map

Description automatically generated with medium confidence]saltmarsh as it could have permanent water which would create a pond or lake (Yirka, 2014). There are alternative ways water could be diverted  is through rain barrels. This may be an unorthodox method of collecting water but if these are able to be put in different locations around the park, then they can hold enough water and could be able to guide water in different ways. The barrels could help divert the water traffic in other directions as well as hold enough water to stop major waterlogging. The water barrels as well could be able to store some plants or be located near trees in order to help them grow faster and grow ecosystems at a quicker rate. This might allow more species to be introduced into the habitat. Also, rainwater is very healthy for plants so having a store of water can be beneficial for the plants in the park and if there is a long period of time where rain is not forecast the stored water can help wet the ground for the plants. On the other hand, these rain barrels could be a victim of anti-social behaviour so they would need to be looked after or maintained in order to see the changes they can make (Sulpizo, J, n.d). Even though litter isn’t a major problem whilst going on a site visit there were not many bins on the accessible walk ways. This could easily be prevented by putting them in and around the new boardwalk, benches and if the golf hut is to be upgraded then that would be a perfect place to place a bin. Allowing the water to leave the salt marsh could be an important way that the salt marsh can evolve and help the habitat change for climate change. This could be more beneficial and more effective if the salt marsh was able to be right on the beach front. This is due to the natural interchange of the sea bring more salt for the marsh and an easy way for the water to be filtered back into the sea (Binns, H. and Gordon, J, 2021)Figure 7: Flooded pathway to the beach front
Figure 6: Where rain barrels could be located across the saltmarsh





















6. Conclusion

The majority of the management plan of Porthkerry Country Park has had very good progress and is able to support different areas of the park. The use of the local community with the litter collections and the construction of the boardwalk shows how much the area means to the local community. The ancient salt marsh on the beachfront also shows how the new salt marsh should be able to support the habitats as it would have worked in previous years. Overall, the salt marsh and the surrounding areas are able to progress due to the flood hazard control. Even though there are still some areas that would still need to be improved with flooding, the difference since the golf course was opened is significant. The monitoring of the whole area is one of the main prioritises for the council as it will take them multiple years in order to complete the full monitoring. Therefore, some of the salt marsh issues are not high on the priority list, these include the monitoring of the new wildlife and looking into refurbishing the pathways.  However, the main importance for the salt marsh is to protect the other areas from flooding by absorbing the water from the weather and the sea. There are different ways that the council could use in order to not affect the saltmarsh and maintain the benefits that the saltmarsh brings to Porthkerry Park.
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