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Executive summary  

Outdoor recreation impacts both the landscapes and wildlife of sites as well as visitor experiences. As such, management practises can be employed to promote the conservation of environments and biodiversity, as well as maintaining high-quality visitor experiences. The National Trust site of Dinefwr Park in Carmarthenshire allows opportunities for nature-connection, relaxation and heritage education through parkland walks. Some issues have been identified at this site including detrimental human impact on wildlife, depreciative littering behaviour, loss of ancient trees valued highly by visitors and uninformed attitudes towards damaging exotic species. By identifying appropriate conceptual frameworks including carrying capacities, indicators and standards of quality, limits to acceptable change, and the Recreational Opportunities Spectrum, management practises have been suggested to mitigate these issues, positively improving visitor experience and wildlife promotion. Management techniques including hardening resources, introducing zoning, improving alternative attractions, limiting capacity through membership or car parking fees, ranger patrols and education have been identified as potentially effective at this site. 



















Introduction

Recreation has been identified as ‘a universal and vital need for the individual and society’ (Gül, 2022), with outdoor recreation defined as ‘activities people undertake outdoors, in places where they can access nature or green areas, mainly as part of their daily or weekend routines’ (Bell et al, 2007, p.1). Popularity in visiting outdoor locations like national parks and heritage sites in the UK has risen steadily, with more people choosing to spend their time in natural and rural areas rather than cities (Gül and Gezer, 2004). This is due to increases in urbanisation and the inadequacy of existing green open spaces in urban areas, alongside the development of transportation and accessibility opportunities, the Covid-19 pandemic and the increased use of digital technology ‘changing and diversifying recreational demands and trends’ (Gül, 2022). 

The landscapes visited often hold multiple purposes for human pleasure and environmental and ecological preservation (Pigram and Jenkins, 2006), meaning it is important these sites are run and conserved sustainably, whereby ‘managing the environment for the benefits of the present generation should not preclude the ability of future generations to attain needed environmentally related benefits’ (World Commission on Environment and Development, 1987). Therefore, as outdoor recreation popularity increases, ‘land managers face a growing challenge in balancing the trade-offs between recreation access and other conservation objectives’ (Thomas and Reed, 
2019). Management practises can be employed to uphold the objectives of outdoor recreation sites, promoting high quality outdoor recreation experiences, whilst also protecting natural environments and wildlife, particularly vital in ‘heavily visited urban-proximate areas where flora and fauna are already stressed by external threats’ (Hockett, Marion and Leung, 2017, p.17).

[image: A map of a trail

AI-generated content may be incorrect.]This report proposes a management plan for the National Trust site at Dinefwr Park in Llandeilo, Carmarthenshire, home to Newton House, a 300-year-old Jacobian mansion (National Trust, 2025a), as well as a mill pond, an 120-acre fallow deer park and a further 700 acres of parkland comprised of ‘flower-rich meadows to dense ancient woodland’ (National Trust, 2025b). This site’s management objectives are to conserve and promote its environment and wildlife, being classified as a National Nature Reserve and a Site of Special Scientific Interest (National Trust, 2025b). It aims to provide visitors with outdoor recreation opportunities involving nature connection, relaxation and education, through its nine designated walking routes. The desired conditions of this site include being clean, peaceful and spacious. A map of Dinefwr Park (National Trust, 2025b)


Issues identified to be negatively impacting Dinefwr’s resources, visitor experience and facilities included an increasing number of visitors not keeping to marked paths and bypassing fencing. Dinefwr’s Head Ranger (2025) stated this had potential to disturb flora and fauna like the fallow deer population. She also mentioned this unwanted behaviour could cause additional environmental surface erosion, damaging important habitat and the landscape’s aesthetic value. The littering of dog waste was highlighted as a depreciative behaviour which increased in line with the site’s popularity following the Covid-19 pandemic, negatively impacting subsequent visitors’ experiences and the health of wildlife. Aditionally, issues regarding the management of the site’s trees were identified, with many being damaged or killed by grey squirrels. This is an issue as the site’s trees provide vital habitat for the rare lichens and invertebrates Dinefwr holds its SSSI status for (Countryside Council for Wales, 1999). Dinefwr’s Head Ranger (2025) explained managing the squirrel population through controlled culling was difficult, as many didn’t understand their ecological impact, with management needing to be carefully considered to avoid negatively impacting visitors’ experience. Additionally, some ancient tree specimens were felled by recent storms, seen as a great loss to visitors who valued them highly and would often come to see them.

Within this report appropriate conceptual frameworks for the site will be critically considered and selected, before the identified issues and their impacts will be explored. Social and environmental management solutions, practises and strategies will then be proposed in the hopes of combatting problems regarding visitor behaviour and experience and the site’s biodiversity and environment. 











The management plan

Conceptual frameworks

Carrying capacity
This relates to the Principle of Population suggested by Thomas Malthus (1798), which proposed ‘the limited supply of vital resources presents an ultimate limit to population growth’. Furthermore, Common Property Rights (Hardin, 1968) show the need for management strategies in sites like Dinefwr which are ‘open to all without limit’ whilst limited in practical extent. Within outdoor recreation management, it is defined as ‘the character of use that can be supported over a specified time by an area developed at a certain level without causing excessive damage to either the physical environment or the experience for the visitor’ (Lime and Stankey, 1979). This can include dictating a maximum visitor number allowed into a site at a set time (The World Tourism Organization, 2025) and helps to ‘define the optimum level for recreation use to provide the desired biophysical and social conditions’ (Sayan and Atik, 2011, p.66). Controlling visitor impact through limiting attendance can prevent ‘disturbance to fragile soils, vegetation, and wildlife’, ‘unacceptable crowding and visitor conflicts’ (Manning, Anderson and Pettengill, 2017) and can avoid ‘a decline in the quality of the recreation experience’ (Pigram and Jenkins, 2006).  

Indicators and standards of quality
[image: A screenshot of a computer

AI-generated content may be incorrect.]Indicators of quality are specific, measurable variables reflecting the meaning of management objectives, providing quantifiable measurement of visitor impact and ‘determining usage levels or thresholds’ (Gül, 2022). Indicators including ‘number of trees damaged, soil erosion or vegetation trampled’ (Pigram and Jenkins, 2006), alongside social indicators like number of other visitors encountered in a set time, outline the minimum acceptable environmental and experiential conditions of a site, with management techniques used to upkeep these identified standards of quality (Manning et al, 2011). These should be adaptively managed with practises altered in reaction to regular impact monitoring, with differing strategies required for long-term, short-term or pre-emptive intervention (Pigram and Jenkins, 2006).  The Threefold Framework of Outdoor Recreation illustrates how environmental, social and managerial conditions are interlinked and capable of affecting one another’s quality (Wagar, 1964).Threefold Framework of Outdoor Recreation (Wagar, 1964).


Limits of Acceptable Change 
[image: A screenshot of a computer

AI-generated content may be incorrect.]Determining acceptable levels of change is paramount to outdoor recreation management plans and relates to outlining the maximum level of impact acceptable for both the area’s resources and visitor experience (McCool, 1994). Instead of basing management strategies off a determined maximum visitor number, quality standards are used to indicate when visitor use is beginning to negatively impact a site’s resources and visitor experience, requiring more intensive intervention. This framework suggests as visitor use increases, as does the impact of outdoor recreation (Stankey et al, 1985), suggesting the more footfall a site receives the more management will be required. This framework does have limitations however, as it can be unclear as to which point acceptable change is breached and management practices are necessary, as indicator assessment is often subjective and requires expertise (Nilsen and Tayler, 1997).The Limits of Acceptable Change Framework (Stankey et al, 1985)


Recreation Opportunity Spectrum
This framework applies indicators and standards of quality to components of outdoor recreation including, resource conditions (e.g presence of wildlife), experiential conditions (e.g level of solitude) and managerial conditions (e.g facility development), illustrating the diverse recreation opportunities available to visitors (Hammitt, Cole and Monz, 2015). The spectrums range from wild to urban and can be used to consider the management practices required to achieve certain objectives or visitor experiences (Manning, Anderson and Pettengill, 2017). For example, having wild as opposed to domesticated animals present and providing more opportunities for solitude through applying management practices will create a wilder experience, in turn attracting visitors desiring this. 







Problems and Impacts

Area resources 
Dinefwr Park is a designated SSSI due to the presence of woodland with a wide variety of standing and fallen trees which offers important habitat for over 160 varieties of lichens and invertebrates (Countryside Council for Wales, 1999). Dinefwr’s Head Ranger (2025) stated many young trees were being damaged by grey squirrels, threatening the presence of these species. 
Direct effects on the ecological component of Dinefwr like the loss of trees and shrubs alongside tree trunk damage due to the introduction of a non-native species, has the potential to cause further indirect effects like altering the microclimate within this ecosystem, negatively impacting often sensitive lichen species (British Lichen Society, 2022; Manning, Anderson and Pettengill, 2017). The additional issues regarding visitors straying from marked paths could also lead to loss of organic litter and an increase in soil compaction, reducing the soil moisture and microbial activity required by many invertebrates, threatening their survival (Sylvain and Wall, 2010). Straying from the designated paths may also disturb the fallow deer population, with wildlife harassment leading to potential indirect, derivative effects like removing them from their preferential sources of food, water or habitation. It has been shown even relatively low levels of disturbance can cause detrimental effects for wildlife and vegetation (Manning, Anderson and Pettengill, 2017) and so employing management practises considering recreation ecology which preserve and promote Dinefwr’s resources is important (Leung and Marion, 2000).

Visitor experience
[bookmark: bbib80][bookmark: bbib97]Dinefwr’s Head Ranger (2025) also stated the littering of dog waste was a problematic depreciative behaviour negatively impacting and reducing the quality of future visitors’ experiences. Managing issues regarding visitor experience is important in addition to conserving wildlife as it can also impact whether the site’s objectives are met (Pigram and Jenkins, 2006). For example, nature-connection opportunities and relaxation can be detrimentally affected by the presence of litter and dog waste. Previous research shows visitor numbers reduced on hiking trails where litter was prevalent (Reynolds et al, 2007) with its presence negatively affecting tourism activities (Williams et al, 2016). Therefore, combatting this depreciative behaviour through management practices may improve the quality of visitor experience at Dinefwr, as people will be able to appreciate, engage and connect with the surrounding nature and heritage, known to be beneficial to people’s sense of place and wellbeing (Fretwell and Greig, 2019).  

Area facilities/services
An additional issue highlighted by Dinefwr’s Head Ranger (2025), was that some of the ancient trees bringing in high visitor concentrations had recently been felled by storms. She explained this was upsetting to many visitors who viewed them as having great ecological and aesthetic value, being one of Dinefwr’s main attractions. Whilst this problem was not caused by recreational impact it could affect the walking route facilities at the site, with potential to negatively impact visitor experience. Another issue was identified in relation to the management of grey squirrels through controlled culling, as many visitors view the animals positively being unaware of their detrimental impact on the site’s young trees. This has potential to cause visitors to view their removal negatively, impacting on their experience and the sites service of providing nature-connection.





























Solutions and Management

Area resources

Managing the negative impacts of grey squirrels on the young trees providing habitat for rare woodland lichens and invertebrates could be achieved through hardening resources and visitor experience via facility development and maintenance, allowing the rehabilitation of impacted locations (Manning, Anderson and Pettengill, 2017). For example, the squirrels could be culled in a controlled manner to a less impactful number, or heavily damaged areas could be replanted when quality standards like number of trees damaged reach the relatively low level of unacceptable change, given the sensitivity of rare species to habitat change. 

To reduce the impact of use on the area resources caused by visitors straying from marked paths, direct management strategies like zoning could be introduced, limiting the use of certain areas of the park to allow wildlife like the fallow deer population to remain undisturbed (Manning, Anderson and Pettengill, 2017).  This has been seen to be effective in influencing population centres and usage levels, although it would be important to consider the likely increase of footfall to other areas of the park if wildlife only zones were introduced and the knock-on management strategies this would then demand (Hull et al, 2011).

Additionally, limiting the carrying capacity of the site through rationing or allocation to limit use and the unwanted trampling of vegetation and soil erosion, could be effective in managing visitor impacts on lichens and invertebrates (Manning, Anderson and Pettengill, 2017) and has been seen effective in preserving the ecology of outdoor recreation landscapes like national parks (Roman et al, 2007). This is already successfully employed by the National Trust who require either membership or a fee for accessing the site in the form of car parking and other charges and through its limited number of car parking spaces available (National Trust, 2025c). This helps to enforce a set capacity for Dinefwr, reducing the likelihood of the maximum visitation number being exceeded. 

Visitor experience 
To reduce the negative impacts on visitors who may be seeking relaxation and nature connection through a wilder experience, as outlined in the Recreation Opportunity Spectrum (Hammitt, Cole and Monz, 2015), depreciative behaviour like the littering of dog waste can be managed indirectly through education (Manning, Anderson and Pettengill, 2017). Signs could be installed to reduce the impact of use, informing visitors of acceptable and unacceptable behaviour (e.g. use the bins provided instead of littering). These could also educate visitors about why depreciative behaviours are unacceptable, being detrimental to future visitors’ experiences, wildlife and Dinefwr’s overall aesthetics. This strategy has been seen effective in influencing modified behaviour and building nature-connection (Hammitt, Cole and Monz, 2015; Fratz and Mayer, 2014). 

Alternatively, more direct or obtrusive practices like law enforcement could be employed like having rangers at peak times telling people not to litter or imposing fines for doing so (Manning, Anderson and Pettengill, 2017). The most appropriate management of this issue can be identified through applying Kohlberg’s Theory of Moral Development (1971), dependent on whether depreciative behaviour is intentional, requiring more obstructive intervention or due to visitors being uninformed of its impact, whereby education may be effective. 

Area facilities/services
The issues identified regarding the loss of several ancient trees following storms and the resulting negative impacts to visitor experience and Dinefwr’s walking route facilities could be managed through creating new walking routes, visiting other large tree specimens or the Mill Pond. Improving attractions in alternative areas (Manning, Anderson and Pettengill, 2017) would allow high quality visitor experiences and preferences for wildness and solitude, identified through the Recreation Opportunity Spectrum (Hammitt, Cole and Monz, 2015) to be maintained. Preventative measures like hardening resources through maintaining impacted locations including adding braces to trees identified as being at risk of exceeding identified quality standards could also be effective. It is however impossible to completely manage issues caused by natural events and the unavoidable deterioration of ancient trees (Manning, Anderson and Pettengill, 2017). 
Finally, education could be implemented to indirectly reframe visitor attitudes around squirrels allowing the management of their population to be better understood and viewed more positively (Manning, Anderson and Pettengill, 2017). Using educational management practices in this way has been previously seen effective in positively influencing attitudes towards river crossings for ecological preservation (Hendricks et al, 2001). Therefore, having signage or social media posts informing visitors of grey squirrels’ impacts could mitigate visitor experience being negatively affected, whilst allowing Dinefwr’s woodland habitats to be conserved. 



Conclusion 

In conclusion, issues identified at Dinefwr Park impacting the quality of visitor experience and the conservation of the area’s environment and wildlife could benefit from outdoor recreation management strategies. Problems regarding damage to young trees and the habitat they provide for rare lichens by grey squirrels could be managed by hardening and rehabilitating woodland resources, whilst disturbance to deer and invertebrate species could be managed through zoning and limiting use through rationing or allocation requirements like membership or payment. Depreciative behaviour like dog waste littering could be deterred through education or more obtrusively through ranger patrols or law enforced fines, maintaining high quality visitor experiences and upkeeping Dinefwr’s management objectives of being a relaxing landscape promoting nature-connection. Finally, facilities and services negatively impacted by the loss of ancient trees to storms could be managed through improving other park attractions or creating new walking routes, maintaining visitors’ sense of place and solitude. Attitudes towards the culling of grey squirrels which can negatively impact visitor experiences could additionally be combatted through education informing visitors and positively influencing attitudes. Through identifying conceptual frameworks like carrying capacities, indicators and standards of quality and limits to acceptable change, as well as the recreational opportunities of Dinefwr, appropriate management strategies can be selected and employed, increasing the quality of visitor experience and the preservation of its rich heritage, environment, flora and fauna. 
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