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Executive Summary:
This report aims to provide solutions to already existing problems at the reservoir Llys-y-Frân in the foothills of the Preseli hills that are affecting the natural landscape and visitor experience. Three specific problems were identified: conflicts between fishermen and kayakers/paddleboarders, mountain bikes eroding the areas of the landscape and walkers off-trail hiking, damaging the flora. Following this, different frameworks and theories were presented that would be used to help tackle these problems. The problems identified were then looked at in further detail and compared against the existing literature to present the problem on a larger scale. Finally, different solutions were suggested to solve these problems according to Manning, Anderson and Pettengill’s (2017) management matrices and recommendations by the literature.


Introduction:
Background:
This report will be creating a sustainable recreation management plan for Llys-y-Frân Lake to allow this area to thrive for both visitors and the nature into the future. This is important as ‘parks and outdoor recreation are intimately connected’ (Manning and Anderson, 2012, p. 3) meaning these two factors will always play a part when it comes to managing an outdoor space.

The area that has been chosen, Llys-y-Frân Lake, is based in and around a reservoir in the foothills of the Preseli hills (Llys-y-Frân, 2023a). This venue offers a range of outdoor activities for visitors to take part in ranging from mountain biking to fishing (Llys-y-frân, 2023a). The reservoir was first opened in 1972 but more recently, they have undergone a major development of £4 million to upgrade their services for the public to use. This includes refurbishing their visitor centre (Llys-y-Frân, 2023b), redeveloping the mountain bike skills area and introducing a new campsite (Llys-y-Frân, 2023c).



Specific Problems:
In this area, three specific problems have been identified that this report will aim to address and then provide ideas to solve these problems. The first problem is that there are often conflicts between the fishermen on the lake banks and the kayakers and paddleboarders on the lake. The second problem is that the mountain bike tires are eroding the landscape in some areas where they might be trying to go faster or make a section easier. Finally, the last problem is that some walkers are heading off the path and damaging the flora.

Preview of Sections:
Now that introduction has been given for this report, it will be broken down into different sections. The first will be covering the different frameworks and theories that can be used to help solve these problems that have been noted. It will then specifically look at how these problems can impact the environment and experience of the users. From having an understanding of this, it will then suggest ideas of ways that these problems can be tackled and how the environment or user experience can be protected. This will finally lead to the conclusion where the report will come to its end.


Frameworks and Theories:
Dual Missions:
In this section of the report, it will be focussing on the frameworks and theories for managing outdoor recreation. It is important to understand that areas, like Llys-y-Frân, are built on dual missions which do not often complement each other (Manning and Anderson, 2012). These purposes are to protect the important natural and cultural resources such as the waterways, the soil and the wildlife in that area. However, the second is to offer use to the public to enjoy those same areas which inevitably, can cause damage to those natural and cultural resources creating this clash of the dual missions.

Carrying Capacities:
This dual mission can be made harder to keep balanced when the carrying capacity (a unit that is needed to measure the amount of people that a national park can hold (Prato, 2001)) increases or exceeds its limit in the park. Before moving any further, a deeper understanding of this term carrying capacity is required. In terms of outdoor recreation, it refers to ‘how much use can be accommodated in a park before the area’s natural resources are unacceptably impaired’ (Manning and Anderson, 2012, p. 5). Not only does this have an impact on the natural environment, but there is also a social and experiential element to this term as the natural and cultural resources of a national park can be degraded over time when these limits are met or exceeded (Manning, 2002). Therefore, instead of seeing pristine beautiful environments, the impacts of overcrowding such as erosion or destructed ecosystems could create a sorry sight (Timmons, 2019).

Limits of Acceptable Change:
This then leads to the limits of acceptable change as with these increased number of visitors and the impact that they have as mentioned before. This at some point will make these changes unacceptable forcing a limit to be put in place to stop these impacts from reaching this level (Manning and Anderson, 2012). Manning and Anderson (2012, p. 6) created a graph showing the limits of acceptable change showing how the increasing visitor use of a park creates more impacts on the environment. This can be shown through the visitor use increasing from X1 to X2 causing impacts of outdoor use to increase from Y1 to Y2:
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(Figure 1- Limits of Acceptable Change)

Therefore, if a limit is shown on this acceptable change on the graph, national parks and outdoor venues know when to limit visitor use.



Indicators and Standards of Quality:
It is also important to have indicators and standards of quality set in place to keep the desired conditions of parks (Manning and Anderson, 2012). These can be split into three principal components; the first is the resources (referring to the soils, vegetation, water, and wildlife), the second is experiences (for example, crowding and conflict) and finally, management (for example, visitor education). All three of these components need to be taken into account as to what issues or problems their interactions can cause (Manning and Anderson, 2012). Manning and Freimund (2004) suggest that using visual aids can be one of the most effective ways of understanding and seeing these indicators and standards. Photographs can show a ‘more realistic description of a recreation setting than can a number or short narrative statement’ (Manning and Freimund, 2004, p. 574). However, they do come with their limitations such as being a still image creating an unrealistic display of everything that is happening, especially the dynamic nature that most outdoor recreation involves (Manning and Freimund, 2004). 

Recreation Opportunity Spectrum:
Another framework that is provided by Manning and Anderson (2012) is the recreation opportunity spectrum which can be put in place to ensure diversity in the parks. This is one of the most commonly used frameworks by national parks and therefore is proven to be effective in this area (Cerveny et al., 2011). Gundersen, Tangeland and Kaltenborn (2015) mention that even people within the same user group (such as mountain bikers) may also have different preferences suggesting that simply one size does not fit all. This graph can be used to help to ensure this diversity seeing where along the bar they sit on the spectrum:
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(Figure 2- Recreational Opportunity Spectrum)

Summary:
To summarise this section, multiple frameworks and theories have been identified to help understand and address the problems that will be covered next. They show how adjusting certain aspects can encourage the environment to thrive or diminish depending on what rules are put in place such as through the carrying capacity (Manning, 2002).


Impacts of Outdoor Recreation:
Although outdoor venues like the one in this study can be amazing places to be enjoyed by all, ‘too much recreation or inappropriate recreation activities can threaten the integrity… and can degrade the quality of the experience’ (Manning and Anderson, 2012, p. 3). Therefore, it is natural that places like Llys-y-Frân Lake are going to experience problems, and this section will address some of them.

Visitor Experience- Conflicts:
As mentioned earlier, a factor that can impact the visitor experience at Llys-y-Frân Lake are the conflicts that occur between the Paddlesport users such as kayakers, canoers and paddleboarders and fishers. For example, a paddler could get too close to a fisherman and in the fisherman’s opinion, scare aware the fish. Another example could be that the fishing line is getting in the way of the paddlers. Both of these examples can cause conflict between the two groups, ruining either’s visitor experience at the lake and potentially reducing their chances of visiting again in the future.

These conflicts can be a common occurrence elsewhere around the country between these recreation groups (Hubbard, 2019). However, these conflicts are not always real, they can be built up perceptions by either group thinking that the other is ruining their experience when actually, nothing is happening to affect them (Dudley, 2017). Dudley (2017) provided the example of the River Seiont in North Wales as an amazing location for both paddlers and anglers. This inevitable has caused a conflict for the two recreation groups since the early 1980s even going as far as having tires on cars deflated and stones thrown at passing paddlers.


The Area’s Facilities- Mountain Bikes and Erosion:
Although Llys-y-Frân offers a range of mountain biking trails (Llys-y-Frân, 2023d), the mountain bikers have still been going off-track causing the flora and vegetation surrounding the trails to be damaged. As well as this, the trails have been wearing down with big ruts forming degrading the soil. This suggests that the mountain bike facilities need to be shown some attention to reduce the damage that is happening to the area around the trails.

Due to the usually large knobs that mountain bikes have on their tires, it is common for this activity to have impacts on the environment through soil erosion, soil compaction, changes in the vegetation and eventually, alter the landscape (Goeft and Alder, 2009; Martin and Butler, 2021). Therefore, the need for an appropriate trail design is crucial to stop erosion caused by mountain bikers (Goeft and Alder, 2009). However, even this trail-building process in creating these facilities creates its own issues as this process takes its toll on the environment as well (Martin and Butler, 2021). In a study by Symmonds et al. (2000), it was shown that mountain bikers are usually unaware of their own impact that they have on the environment and thinking that other recreational user groups have a larger impact.

The Area’s Resources- Walkers Going off the Trail:
The final problem that will be discussed in this report is the use of off-trail hiking. As it says in the name, off-trail hiking or walking is where users purposefully leave the made path to find their own way through the terrain around them (Tackett, 2021). This style of walking poses a threat to the sustainability of a natural area as it can damage the vegetation that grows surrounding the areas of the footpaths (Barros, et al., 2020), especially as more users follow suit and walk off the trail (Winter, 2006). This threat is further increased as the outdoor tourism and recreation industry carries on to grow into the future as it has been over the past years (Fresque and Plummer, 2009; Coppes and Braunisch, 2013; ONS, 2021). This creates a pressure on the natural environment and wildlife and therefore, increases the need for it to be protected (Coppes and Braunisch, 2013). For example, it can scare the wildlife causing them to have to move further away to get away from humans which in a location that is small like Llys-y-Frân Lake, can be hard (Coppes and Braunisch, 2013).




Strategies and Practices to Protect the Area:
As mentioned by Park, Marion and Wimpey (2022), balancing high-quality recreation opportunities and protecting the natural landscapes can be a challenge. Therefore, it is important to take this understanding when trying to create solutions to the problems that were mentioned earlier. This section will suggest ways to fix the problems to make Llys-y-Frân Lake recreation use more sustainable.

Visitor Experience- Conflicts:
Firstly, there have been two solutions to help counteract this problem. The first would be to create separate areas on the lake were each user group can use without having to encounter the other (Manning, Anderson and Pettengill, 2017). Now, unless it is purposeful, the chances of the two groups meeting are eliminated and the standards of quality can continue to be met. The second solution is to introduce rules and regulations to the lake showing the consequences if they do not comply with them (Manning, Anderson and Pettengill, 2017). This could be through the likes of if members are caught in conflict, Levine, Taylor and Best (2011) recommend that rules are important to help stop these conflicts from happening.

The Area’s Facilities- Mountain Bikes and Erosion:
To tackle this problem, a couple of solutions have been identified to help reduce the impact that mountain biking has on the vegetation and soil. The first solution would be to inform the visitors and users of the trails what the current conditions are on the trails (Manning, Anderson and Pettengill, 2017). Accompanying this with signposts educating the mountain bikers on how they are affecting the landscape when cutting corners will give them an understanding and hopefully prevent them from doing this in the future. This is because Symmonds et al. (2000) mentioned how mountain bikers were unaware of the impact that they had. The next solution would be to develop different facilities to help protect the naturally weaker/fragile areas that the trails pass through (Manning, Anderson and Pettengill, 2017). This could be putting wooden boardwalks down or laying materials like gravel to help harden the surface. However, even though these factors can be put in place, an understanding must be had that due to the nature of the activity, some damage will still be caused on the natural environment but this is why a limit of acceptable change is necessary.



The Area’s Resources- Walkers Going off the Trail:
A solution to this problem would be to signpost and mark the trails that are around the lake to encourage the visitors to stay on them. In the Acadia National Park, paint marks on the ground or stakes and rock cairns have been used to clearly mark the trails to encourage them to stay on the built track (Park, Marion and Wimpey, 2022). However, as mentioned by Winter (2006, p. 36), the effectiveness of the sign can vary depending on the ‘placement of the sign, length of the message contained, importance to the visitor and presentation’. Therefore, placing them at regular intervals with a clear message will help the visitors know where and where not to go.

Due to this increasing recreation population mentioned earlier (Fresque and Plummer, 2009; Coppes and Braunisch, 2013; ONS, 2021), having a set carrying capacity of the location may be necessary to reduce the amount of damage done to the vegetation (Manning, Anderson and Pettengill, 2017). This can be completed by using a booking/reservation system that can also provide information about the lake. Having an educational aspect accompanying this will allow the visitors to know exactly what to do once they have arrived.


Conclusion
In this report, it has covered looking into different frameworks and theories, presenting how they have been considered in a later section. It then progressed to specifically focus on the impacts that different outdoor recreational activities have on the landscape and experience at Llys-y-Frân Lake. Finally, these same points were revisited, showing solutions to the different problems. However, as mentioned, it also showed how even though practices can be put in place, it is inevitable that damage will be done to the natural area in and around the lake, therefore, there is a duty to limit this impact.
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