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A Reflective Management Plan for Sustainable Recreation at Dinefwr Park
1. Introduction
Dinefwr Park provides a complex setting for sustainable outdoor recreation, combining a historically significant landscape with nature conservation, heritage attractions and opportunities for public access. The National Trust describes an 800-acre estate of parkland, meadows and woodland, centred on a medieval Deer Park and including Newton House and Dinefwr Castle (National Trust, n.d.-a). My fieldwork visit demonstrated the difficulty of encouraging people to access and experience Dinefwr while protecting the natural and historic resources that make the site valuable.
During the visit, the park appeared relatively quiet; however, this was around midday on a weekday and may not represent peak conditions. The site caretaker explained that footfall had increased and that summer periods could be particularly busy. Other challenges discussed included limited funding, dog fouling, wildlife protection, accessibility, path management and informal recreational activity. This plan evaluates how Dinefwr can accommodate recreation while maintaining environmental and heritage quality, accessibility and visitor experience. Particular consideration is given to carrying capacity, Limits of Acceptable Change (LAC), recreation zoning and adaptive management, supported by academic literature and recreation-management case evidence (Manning, Anderson and Pettengill, 2017; Interagency Visitor Use Management Council, n.d.).

2. Understanding the Dinefwr Landscape
Dinefwr should not be viewed solely as a natural recreational environment because it has been shaped by natural processes, human intervention and history. My fieldwork impression was of a beautiful but slightly eerie landscape: rolling grassland, mature trees, water and wildlife contrasted with the castle, Newton House and stories associated with the site's past. Deer and birds were also observed.
What appears natural is also the product of centuries of human influence. The National Trust records the creation of a deer park in the seventeenth century, eighteenth-century redesign influenced by ideas that nature could be art, and later proposals by Capability Brown involving paths, walls, meadows and plantations (National Trust, n.d.-b). The landscape therefore cannot simply be divided into natural and human elements. Wylie (2007) treats landscape as something that is both materially present and culturally experienced, while Aitchison, MacLeod and Shaw (2002) examine how leisure and tourism shape the production, representation and consumption of landscape. Daniels et al. (2011) likewise emphasise the importance of place, landscape and representation within wider human experience.
Tuan's (1974) concept of topophilia is also relevant because emotional relationships with place influence how environments are perceived and valued. This has implications for recreation management: visitors and local communities should not automatically be regarded only as pressures upon the environment. Opportunities to experience and participate in Dinefwr may contribute to attachment to the landscape. The management challenge is therefore one of balance. Preventing people from interacting with Dinefwr would undermine its recreational and social value, yet unrestricted access could damage the environmental and heritage qualities that attract visitors. Sustainable management must consequently consider where, how and at what intensity recreation should occur.

3. Recreation Pressures and Management Problems
3.1 Increasing Visitor Use
Increasing recreational use was identified as an important issue during fieldwork. Although the site appeared quiet during my visit, the caretaker reported increasing footfall and busy summer periods. More visitors can broaden access to Dinefwr but also increase pressure on resources, facilities and visitor experience. Pescott and Stewart's (2014) systematic review found that trampling can reduce vegetation and degrade plant communities, while Pickering (2010) identifies use intensity, environmental conditions and behaviour as important influences on recreation impacts. Impact therefore depends not only on visitor numbers but on where and how recreation occurs.

3.2 Paths and Desire Lines
Path management was particularly noticeable during the field visit. Established routes were generally wide and well maintained, but the caretaker explained that visitors also create preferred routes or 'desire lines'. Rather than automatically preventing this behaviour, management sometimes responds to where visitors naturally want to walk. This potentially improves visitor experience but creates environmental risks. At Great Falls Park in the United States, Wimpey and Marion (2011) found informal trails to have less sustainable alignments than formal trails and linked dense informal networks to vegetation loss, altered hydrology, habitat fragmentation and other impacts. Ballantyne and Pickering (2015) similarly found that informal recreational trails can contribute substantially to forest loss. Consequently, visitor preference alone should not determine whether a desire line becomes permanent. Some routes may be suitable for formalisation, while environmentally damaging routes may require restoration or redirection. Marion and Leung (2011) provide practical support for monitoring formal and informal trails through indicators such as trail width, surface condition and spatial extent.

3.3 Wildlife and Conservation
A further challenge is the relationship between recreation and wildlife protection. Deer and birds were observed, while the caretaker discussed creating more wild spaces and increasing biodiversity. Larson et al. (2016), reviewing 274 studies, found recreation-related responses across many animal groups, with negative effects more common than positive ones. Because impacts vary by species, setting and activity, neither unrestricted access nor complete exclusion is appropriate across the whole estate. Dinefwr already reserves some areas primarily for nature. The National Trust also manages veteran-tree habitat by retaining fallen timber and planting future generations of trees (National Trust, n.d.-d), showing that conservation can take greater priority in selected areas.

3.4 Dogs and Dog Fouling
Dog fouling was specifically identified by the caretaker as a persistent problem despite dedicated dog-waste bins already being available. This suggests that infrastructure alone has not completely changed visitor behaviour. Dog fouling is more than an aesthetic issue. De Frenne et al. (2022) estimated substantial nitrogen and phosphorus inputs from dog urine and faeces in peri-urban ecosystems, while Banks and Bryant (2007) found that dog walking displaced birds in natural areas. Recent Forestry Commission evidence also shows the issue is widespread in managed woodlands: 88% of surveyed managers reported dog fouling and 81% reported wildlife disturbance or chasing as problems (Forestry Commission, 2025). Nevertheless, completely excluding dogs would restrict a legitimate recreational use of Dinefwr. The management problem is therefore primarily one of modifying inappropriate behaviour and protecting sensitive locations while retaining responsible dog walking.

3.5 Informal Mountain Biking and Community Engagement
Local young mountain bikers had created an informal trail and social area in an unsuitable, potentially dangerous location. Instead of simply excluding them, Dinefwr staff were seeking a more appropriate space. Mountain biking should not automatically be treated as more damaging than other recreation: Pickering et al. (2010) found many similar impacts across hiking, horse riding and mountain biking, while Evju et al. (2021) showed that impacts vary strongly with environmental conditions and that vulnerable wet sections may require rerouting or surface hardening.
A designated facility could therefore concentrate use onto appropriately located trails while addressing the recreational demand that produced the informal trail. Importantly, riders could be involved through consultation, trail design and potentially maintenance. This connects with Tuan's (1974) concept of attachment to place, while more recent longitudinal research indicates that nature connectedness and pro-environmental behaviour are related during adolescence and early adulthood (Krettenauer, Lefebvre and Goddeeris, 2024). However, positive outcomes cannot be assumed: a successful facility might attract additional riders, increase erosion or create conflict with walkers. Environmental assessment, appropriate location and subsequent monitoring would therefore be necessary.

4. Evaluation of Recreation Management Frameworks
4.1 Carrying Capacity
Carrying capacity considers how much recreational use can occur without unacceptable deterioration of resources or visitor experience. A single numerical capacity would be inappropriate for Dinefwr because sensitivity varies across the estate: many visitors around established facilities could create less damage than far fewer people in sensitive habitat. Manning, Anderson and Pettengill (2017) therefore consider both the amount and type of recreation alongside resulting conditions. The Visitor Use Management Framework likewise emphasises managing use to achieve desired conditions rather than relying on headcounts alone (Interagency Visitor Use Management Council, n.d.).

4.2 Limits of Acceptable Change
The Limits of Acceptable Change framework provides a stronger basis for addressing this issue. Stankey et al. (1985) developed LAC around defining desired environmental and social conditions, selecting indicators, establishing acceptable standards, monitoring conditions and intervening when standards are exceeded. This is appropriate for Dinefwr because impacts can be measured through indicators such as path erosion, informal trail development, dog-fouling incidents, wildlife disturbance and visitor experience. LAC also recognises that some environmental change is inevitable where recreation occurs. The important questions become how much change is acceptable, where it is acceptable and when management should intervene. However, identifying an indicator does not automatically determine the correct threshold; standards require baseline data, ecological evidence and managerial judgement, and repeated monitoring has staff and financial costs (Stankey et al., 1985; Marion and Leung, 2011).

4.3 Selected Approach: Zoning and Adaptive Management
LAC should therefore be combined with recreation zoning and adaptive management. Zoning allows different management objectives to apply to areas with different levels of sensitivity, while monitoring allows those arrangements to change when interventions are ineffective. Four broad zones are proposed: Visitor and Heritage, Managed Recreation, Quiet Nature Recreation and Conservation Refuge. Higher recreational intensity would be accepted in durable developed areas, while progressively greater environmental protection would apply towards conservation areas. This approach reflects the strategy-and-practice framework described by Manning, Anderson and Pettengill (2017) and the wider visitor-use principle of implementing, monitoring, evaluating and adjusting management actions over time (Interagency Visitor Use Management Council, n.d.).

5. Proposed Sustainable Recreation Management Plan
The management plan combines the four zones with targeted interventions addressing the principal problems identified through fieldwork and research.
	Zone
	Primary purpose
	Appropriate use
	Management emphasis

	Visitor and Heritage
	Access, heritage and visitor services
	High visitor use, education and family recreation
	Accessibility, facilities, interpretation, seating and maintenance

	Managed Recreation
	Accommodate active recreation
	Walking and appropriately located MTB
	Durable trails, desire-line management and user participation

	Quiet Nature Recreation
	Allow nature-based recreation with greater ecological protection
	Walking, wildlife viewing and education
	Established paths, limited infrastructure and stronger dog controls where required

	Conservation Refuge
	Biodiversity and habitat protection
	Minimal or no recreational access
	Habitat restoration, reduced disturbance and wildlife monitoring



5.1 Path and Desire-Line Management
Desire lines should be assessed individually rather than automatically formalised or closed. Routes responding to genuine visitor demand that avoid sensitive habitat and demonstrate sustainable physical conditions could be formalised or redirected onto durable surfaces. Routes causing unacceptable erosion or entering conservation areas should instead be restored or redirected. This approach responds directly to the impacts documented by Wimpey and Marion (2011) and Ballantyne and Pickering (2015), while Marion and Leung (2011) show that trail width, surface condition and informal-route extent can be monitored systematically. If thresholds are exceeded, drainage, surfacing, rerouting or temporary closure could be introduced.

5.2 Youth Mountain-Bike Partnership
A designated mountain-bike area should be considered within the Managed Recreation Zone, subject to ecological and safety assessment. Its purpose would not simply be to provide another attraction, but to redirect an existing informal activity towards a safer and more sustainable location. Local riders should be involved through consultation and trail design, creating an opportunity for shared responsibility rather than exclusion. Evju et al. (2021) provide evidence that targeted trail design, rerouting and surface hardening can reduce degradation where environmental conditions make trails vulnerable. However, the facility should initially be treated as a monitored intervention: designated trail condition, new unauthorised routes, user conflict and rider participation should all be reviewed. If informal trail construction continued, management would need to reconsider whether the designated facility was meeting user needs.

5.3 Targeted Dog Management
Existing dog-waste bins should be retained, but simply adding more bins is unlikely to resolve a behavioural problem. Dinefwr should first establish fouling hotspots through regular monitoring of selected routes. Communication and signage could then be concentrated where the problem is greatest, while stronger controls could apply within ecologically sensitive areas. This is consistent with Forestry Commission (2025) findings that dog access brings both benefits and management problems and that practical management needs to respond to local conditions. Fouling incidents along sample routes would provide a straightforward indicator for evaluating whether interventions were working.

5.4 Wildlife Refuges and Habitat Enhancement
Conservation Refuge Zones should retain areas with minimal human disturbance while supporting the caretaker's ambition for more wild space and biodiversity. Management could include woodland conservation and appropriate pond or wetland habitat creation, while visitor routes conflicting with conservation objectives could be redirected. Williams et al. (2020) found that nature-based measures, including clean-water pond creation, increased freshwater plant biodiversity at catchment scale, demonstrating that small waterbody creation can contribute meaningfully to wider biodiversity objectives. Freshwater Habitats Trust (n.d.) also provides evidence-based practical guidance for pond creation. The success of conservation should nevertheless be judged through ecological outcomes rather than the amount of land labelled as protected, using habitat condition, selected wildlife indicators and evidence of human disturbance.

5.5 Accessibility and Visitor Experience
Accessibility should remain a priority within the Visitor and Heritage Zone and along selected wider routes. Dinefwr provides Blue Badge parking, accessible toilets, accessible routes and a level boardwalk to the Mill Pond, while acknowledging that not all estate routes are level (National Trust, n.d.-c). Natural Resources Wales (n.d.) promotes a 'least restrictive access' approach based on practical improvements while recognising site constraints. Dinefwr should therefore prioritise meaningful accessible experiences without intensively modifying every historic or ecologically sensitive route.

5.6 Monitoring and Limits of Acceptable Change
The plan should begin with baseline monitoring because numerical standards cannot be defensibly established without understanding existing conditions. The following indicators translate the LAC framework into practical management measures (Stankey et al., 1985; Marion and Leung, 2011; Interagency Visitor Use Management Council, n.d.).
	Management issue
	Indicator
	Desired direction
	Response if conditions deteriorate

	Path degradation
	Width, depth and erosion
	Stable
	Drainage, surfacing, rerouting or temporary closure

	Informal routes
	Number/extent of desire lines
	No expansion into sensitive habitat
	Restore, redirect or formalise a suitable alternative

	Dog fouling
	Incidents on monitored routes
	Reduction from baseline
	Targeted communication, bin review or stronger controls

	Wildlife
	Species/habitat indicators and disturbance
	Stable or improving
	Buffers, rerouting or seasonal/spatial restrictions

	Mountain biking
	Unauthorised trails and trail condition
	Use concentrated on sustainable routes
	Rider consultation or trail modification

	Accessibility
	Condition of designated accessible routes
	Access maintained
	Prioritised maintenance

	Visitor experience
	Crowding, conflict and satisfaction
	Acceptable conditions
	Dispersal or routing changes


Following baseline monitoring, Dinefwr could establish standards appropriate to each zone. Importantly, a level of environmental change acceptable within a heavily used visitor area may be unacceptable within a conservation refuge. This makes carrying capacity dependent upon conditions and management objectives rather than a single site-wide visitor number.

6. Reflection and Limitations
The field visit changed my understanding of sustainable recreation management. My initial experience was of a quiet and attractive landscape, but the timing of the visit meant that I did not personally experience the busy summer conditions described by the caretaker. Her perspective highlighted problems, including increasing footfall, limited funding and dog fouling, that were not necessarily obvious from a single visit. The mountain-bike issue was particularly significant. Informal trail construction could initially be interpreted simply as inappropriate behaviour, yet working with the young people demonstrated that managers can sometimes respond more effectively by understanding the recreational demand behind a problem rather than relying solely on exclusion.
The plan has limitations. Ecological surveys, visitor data and financial information are needed before final zone boundaries or numerical LAC standards can be set. Interventions may also have unintended consequences: a successful MTB facility could attract more users, while formalising a desire line could increase pressure on a sensitive area. Management should therefore remain adaptive rather than treating initial interventions as permanent solutions.

7. Conclusion
Dinefwr demonstrates the challenge of balancing recreation, conservation, heritage and accessibility within a landscape with substantial ecological, social and cultural value. Increasing recreational use should not automatically be regarded either as a threat or as evidence of success; its acceptability depends upon the conditions it creates. Combining LAC with zoning and adaptive management provides a framework in which intensive recreation can be directed towards durable areas while sensitive habitats receive greater protection. Path management, targeted dog interventions, community involvement in mountain biking, accessibility improvements and habitat conservation provide practical responses to issues identified through fieldwork. Ultimately, success should not be judged by maximising visitor numbers, but by whether Dinefwr can protect its environmental and historic resources while providing meaningful recreational experiences and responding when monitoring demonstrates unacceptable change.
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