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Biodiversity is declining at a quickening pace (Butchart et al., 2010) and as such, management plans and strategies to reduce biodiversity loss are becoming increasingly important. Loss of biodiversity is a leading conservation issue, and as a result, a central topic in ecological research is to predict how organisms respond to natural and anthropogenic stressors (Bergman et al., 2019). Implementing effective conservation management is vital in facing the current ‘biodiversity crisis’ (Ceballos et al., 2017; Groves and Game, 2016; Pimm et al., 2014; Waldron et al., 2013).  Growing human needs and demands have led to increased global consumption of natural resources, and as such an overall decline in ecosystem services has been witnessed, warranting a potential shift in management goals and action plans (Penaluna et al., 2018).

When creating habitat management plans, decision makers must select from a suite of management actions that might benefit a given species, and these options can range from small-scale solutions that would be aimed at protecting a local area, or large-scale actions that regulate human activities which are considered detrimental (Oppel, 2018). When considering Penllergare Valley Woods (PVW), there is an argument that the area needs to be considered on both small and large scale. Although the site would be considered small-scale in size, and as such needs to be protected from local outside disturbances, management needs to also consider wider threats, for example from humans. 

Knowing the spatial scales at which effective management can be implemented is fundamental for conservation planning (Oppel, 2018). Proactive conservation science also involves management strategies that rely on early identification and monitoring of threats before demographic instability is reached and may provide a more effective method for risk management (Bergman et al., 2019). It also focusses on identifying populations that are more susceptible to threats before they reach critical levels and are generally more successful than reactive strategies (Drechsler et al., 2011).

Riparian zone is in immediate proximately to the river, riverbank and flood plain which experience sediment entrapment, chemical filtration, leaf litter input to the channel, flood control and support riparian wildlife (Pal et al., 2020). Active riparian corridors vary historically based on inputs from rainfall, flow volume and flood barriers (Martínez-Fernández et al., 2017, Fernandes et al., 2016). 

Emerging views of aquatic-riparian ecosystems describe them as having a range of processes and attributes that are inherently complex, nonlinear, and dynamic (Reeves et al. 1995; Wallington et al. 2005; Penaluna et al. 2016).  Rivers and their associated riparian areas are typically managed to supply domestic and agriculture water uses, generate hydropower, reduce flood damages, and support habitat for flora and fauna (Bernhardt et al., 2005). Although most uses mentioned prioritise human benefits, flow management can also improve the surrounding habitat (Jager and Smith, 2008; Tharme, 2003).

Interactions between societies and their environment can be complex and have shaped landscaped across Europe for centuries (Raum, 2020). Traditional land-use practices are often based on local traditional ecological knowledge (Berkes et al., 2000) and using traditional methods will help to maintain environmental characteristics. Holding such traditional ecological knowledge can be vital when developing feasible and innovative management methods to ensure the maintenance of desired ecological conditions (Biró et al., 2019). 
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Penllergare Valley Woods (PVW) are managed by The Penllergare Trust, not Swansea City Council, which is an independent local charity managed by local volunteers (PVW, 2021). The charity has ‘the huge challenge’ of protecting and maintain the 260 acres of historic landscape for the ‘benefit of the people of Swansea and beyond’ (PWV, 2021).

PVW is a ‘relict but highly significant designated historic landscape’ which is located on the outskirts of Swansea (The Penllergare Trust, 2008). The area is currently cared for by a local charitable group as there is no ownership or secure tenancy over the woods (The Penllergare Trust, 2008). The Trust has prided itself in being successful in promoting the importance of conserving the site for its historical nature, and on improving the understanding of the history within the site (The Penllergare Trust, 2008). 

The park has been described by the Trust (2008) as a ‘valuable haven for wildlife with extensive woodland, the river Llan, wetland and grassland habitats, slowly being brought back into management by a group of volunteers, trainees and Penllergare Trust staff’. 

The floristic distinctiveness of ancient woodland is a well-established concept and provides strong justification for ancient woodlands to be conserved as a priority (Goldberg et al., 2007; Glaves et al., 2009; Rotherham, 2011). Ancient woodland is defined as land that has been continuously wooded since at least 1600 (Goldberg et al., 2007), and that includes both Ancient Semi Natural Woodland (ASNW) and Plantations on Ancient Woodland Sites (PAWS) (Swallow et al., 2020). Penllergare Valley Woods is made up of several variations of Ancient Woodland, as seen in Figure 1 below.


[image: Graphical user interface, application

Description automatically generated]Figure 1: Map of PVW showing variety of Ancient Woodland categories and their locations throughout the site.

The ancient woodland concept is well-integrated into forest research and conservation practice even though definitions and date thresholds vary amongst countries (Wirth et al. 2009). 

The management plan was written by Nicholas Pearson Associates, commissioned by The Penllergare Trust. It sets out the methodology, site context and objectives, and will hereby be referenced as ‘The Penllergare Trust, 2008’.
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The management plan uses the Ordnance Survey map of 1876 where practicable to guide conservation management of the landscape, as this records the last complete phase of the designated mid-nineteenth century landscape (The Penllergare Trust, 2008). The report does go on to state that this will be supplemented by continued research into the historic and archaeological importance of the site, and the scope to interpret the history of the area further through planting, management, and maintenance.

Over the past two decades, Raum (2020) states that an increasing number of scholars have come to recognise that historical understanding of a landscape is important to inform current and future policies and practices. Throughout the management plan for PVW were suggestions that historical management of the site will be considered and implemented. Innovative methods are often rooted in the past and have both ecological and conservational value, as well as social, cultural, and economic benefits (Hartel et al., 2016). Nevertheless, there was little description or explanation of what this would look like in the present day, and what the expected outcomes would be. 

Sustaining aspects of previous human management, particularly traditional grazing, would be important as a way of maintaining the ‘necessary’ disturbances for many species (Biró et al., 2019). The lateral connectivity between the river channel and its floodplain in a primary factor in shaping plant community composition, abundance, and survival (Merritt et al., 2010). Therefore, it can be suggested that managers of habitats containing riparian and floodplain areas can manage the connectivity by managing the flows and plant cover. Knowledge of traditional uses and management methods would help when planning the proper conservation management of contemporary wetlands (Middleton, 2016).

Floodplain and riparian areas are those located adjacent to stream and are periodically inundated with water (Alafifi and Rosenberg, 2020). Seasonally high-water levels in these areas inundate riparian plant roots and keep soil moist (Meier and Hauer, 2010).  These aquatic ecosystems can provide water (Brown et al., 2008), recreation opportunities (Gillespie et al., 2018) and habitats for biota, all of which can be found in the study area of PVW.

Riparian forest and wetland are two major components of riparian corridor; however, they are also susceptible to fragmentation and transformations by anthropogenic activities (Stella and Bendix, 2019). Alterations to the riparian corridor in PWV has come mainly from the installation of a low head hydropower Archimedes screw generator which is largely concealed within the earth bank east of the Falls and is controlled to avoid reduction of water flows over the Falls (The Penllergare Trust, 2008). It was put forward in the Design and Access Statement (planning reference: 2012/0853) that the micro-hydropower turbine is a ‘pioneering example’ of how a visitor attraction can be self-sustainable. The statement also mentioned desilting of the lake and how the silt would be used to restore areas of rough ground following previous incomplete desilting. The approach put forward for desilting was said to be the best method in terms of minimising the impact upon water quality and surroundings of the lake by pumping the silt to an area of parkland that needs soil-forming materials. 

The method statement prepared for the application (planning reference: 2012/0853) outlined that there was a project to desilt the Upper Lake in the 1980s which was limited to the formation of a river channel, and that at the time the Method Statement was written the lake was ‘entirely overgrown with marsh vegetation’. The proposal to desilt the lake for the installation of the micro hydro-power turbine was in-line with the objectives set out in the conservation plan, which was also highlighted in the Method Statement. Figures 2 and 3 clearly show the appearance of the lake following desilting and the installation of the hydropower. 
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Description automatically generated]Figure 2: Map of Penllergare Valley Woods in 2009, prior to lake dredging.

Figure 3: Map of Penllergare Valley Woods in 2019, showing the lake after dredging.

The riparian habitat in PVW is that located in closest proximity to the River Llan. Riparian habitat often experiences flooding, thus wildlife that lives in the riparian zone around the River Llan must be adapted to withstand such flooding. Figure 4 shows the extent of the flood zone of the River Llan, which also indicates the location of the riparian habitat.Figure 4: Flood zone and riparian zone shown by dark blue outline.


Improving riparian habitat requires definition of ecological objectives and determining the timing, magnitude and locations of any diversions and restoration efforts to advance the objectives (Alafifi and Rosenberg, 2020). In the PVW management plan, there was little mention of potential impacts of installing the small-scale hydropower unit. The Method Statement submitted as part of the planning permission (planning reference: 2012/0853) detailed ecological surveys that were carried out as part of the investigative works confirmed that: salmon cannot leap the waterfall and therefore only spawn downstream; eels use the river both above and below the falls; lamprey use the lake banks and EPS such as water voles and otters were not recorded at the application site but were moted north and south of PVW. The Method Statement also stipulated that river works would be suspended during the salmon migrating and spawning period. This illustrates that surveys undertaken were used to inform how and when works could be undertaken. 

Developing and implementing conservation actions usually draws on expert opinion, drawn from the experience of conservation managers, yet research has shown that the outcomes of these actions can be improved if complemented with quantitative models (Addison et al., 2013). Quantitative models can produce better conservation management than expertise-based actions (Addison et al., 2013; McCarthy et al., 2004) and therefore it is important to have quantitative data to base management plans on.
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Anthropogenic activities such as the spread of roads, infrastructure, influx of people to an area and intensive agriculture near a riparian habitat are some of the well-explored causes which are responsible for qualitative degradation of riparian habitat (Sallustio et al.,2017; He et al., 2017; Ware et al., 2015; Júnior et al., 2015). The management plan lists some problems that have been experienced by the woods, such as a division of ownership, pressures from highways, residential and commercial development, failures in the planning system and lack of clear responsibility for management (The Penllergare Trust, 2008). The historic landscape has been seriously and, in parts, irreversibly compromised through neglect, insensitive development and poor-quality engineering works (The Penllergare Trust, 2008). 

The area around PVW has experienced the human activities noted above, yet it does not seem that the habitat management plan for PVW considered or suggested any mitigation for such development. Of course, it would be almost impossible to foresee all possible developments proposed for the surrounding areas, however, there did not seem to be any consideration for how to protect the habitat from such development. 

Safeguarding the provisioning of multiple ecosystem goods and services is a major goal of modern forest management (Lessa Derci Augustynczik et al., 2018). Nevertheless, the overall focus of the management plan written for PVW seems to place more importance on the physical human features present on the site from its rich history. This is illustrated in the statement which reads ‘thinning and management of areas of dense trees and shrub to reopen historic views’ (The Penllergare Trust, 2008). While it is appreciated that these are also important for the conservation of the site, more focus should be given to the biodiversity in the area. As PVW is run by volunteers and relies heavily on donations, it should be recognised by managers that visitors are drawn to the area for its natural setting rich in flora and fauna, as much as they are drawn to the historic structures within the area. As such, preserving and improving the natural environment should be a priority throughout the plan, rather than its current form which tends to focus on the restoration of physical structures. 

Penllergare Valley Woods is known by locals for its history, but more so its rich and diverse nature. Several key forest processes are dependent on forest biodiversity such as: pollination, decomposition, and nutrient-cycling (Thompson et al., 2009). Despite this importance, biodiversity had been decreasing in nature at an alarming rate due to anthropogenic influence (Wilson et al., 2005). The exact state of biodiversity in PVW, and how this might have changed over the decades is unknown, and this is something that could have been discussed in the management plan. Without a baseline to work from, there is little to no way of measuring the success of a management plan on the biodiversity, Of course, approaches to mitigate the issue of biodiversity loss are difficult since mechanisms related to valuation of ecosystems and their services are lacking (Lessa Derci Augustynczik et al., 2018).

The management plan states that there are no visitor facilities or designated car parking (The Penllergare Trust, 2008), though both now exist and there are further plans to develop visitor facilities in the form of an education centre. Work to restore the Upper Lake and historic paths has been ongoing for the past years by volunteers, staff, and contractors (PVW, 2021). Further restoration is planned for the coming years, with focus being on the Walled Gardens and Orchid House (PVW, 2021). 

This demonstrates that the management plan is being acted on and developing the site in this way will help to bring in visitors, and as a result revenue which can be used to further manage and conserve the site. The plan places a lot of emphasis on historical structures and whilst this is beneficial neglects the importance of historical biodiversity which also appeals to the public. Many ancient and other noteworthy trees have famous cultural and historical ties, which present valuable recreational and tourism opportunities (Lonsdale 2013). 
The site boasts the presence of the Monkey Puzzle tree, Bamboo Garden and until recently, a Redwood that have no doubt been a major pull for visitors in previous years. Unfortunately, the importance of these ornamental trees seems to have been lost during the creation of the management plan as they have only been mentioned where the plan states that a blanket Tree Preservation Order (TPO) extends across the whole of the wooded valley (referenced City and County of Swansea P17.7.4.484., The Penllergare Trust, 2008). This unfortunately did not protect the trees during the recent housing development of Mansion Gardens; a large Redwood was illegally felled by the developers. Of course, environmental crime is common and hard to prevent, but one would assume that a wood of such historic value and importance would be afforded greater protection, especially when development is on-going nearby. 

There is a further statement in the plan that states ‘development that unacceptably adversely affects the character or setting of registered Historic Parks and Gardens or the character of Historic Landscapes will not be permitted’ which was taken directly from planning policy relating to Historic Parks, Gardens and Landscapes (EV11) (The Penllergare Trust, 2008). Again, this was unfortunately not adhered to with the permission of Mansion Gardens which is directly adjacent to the woods. The Committee Report produced for the planning of Mansion Gardens (planning reference 2017/0986/FUL) included comments from the Local Authority Tree Officer. These comments discussed the development and the fact that comments and concerns put forward by the Tree Officer were ‘on the whole not addressed’ in respect of no-dig design and impact on retained heritage trees, and further information on levels were needed to ensure important trees will not be affected. 

The Design and Access Statement produced by the Applicant’s Agent, included a statement outlining that ‘the quality and maturity of the trees on site comprise a significant constraint in respect of the developable area with a strong preference for retention, but also a need to ensure any scheme is deemed economically viable.’ Hence it was acknowledged that the trees on the site to be developed were important and presented a constraint, unfortunately this was not upheld by the developer who went ahead and chopped down 70 protected trees, one of which a 176-year-old Redwood to make way for the 80 homes (BBC, 2019). 

Similarly, the Local Authority Ecology Officer also raised concerns with respect to an area of previously undeveloped woodland (Penbwl Woods) and the potential for the development to impact European Protected Species (EPS) as these potential impacts had not been assessed. Figure 5 below shows the recorded locations of EPS across the site. European Protected Species include bats, dormice, otters, great crested newts, and water voles; in PVW otters and bats are most prevalent. 

Figure 5: Map of PVW with EPS identified using blue dots.

The Ecology Officer also commented that under the proposed layout approximately 2 hectares of Site of Importance for Nature Conservation (SINC) woodland would be lost permanently and that due to the protection afforded to SINCs, mitigation or compensation should be agreed for any loss of SINC designated habitat. These mitigation measures were discussed with The Penllergare Trust and as such mitigation agreed would allow the restoration of native broadleaved woodland habitat through the control and removal of invasive species and the management of non-native tree species. To fund this, a contribution estimated at £70,000 was put forward and was directly related to the extent of the proposed woodland loss. 

Notwithstanding this, it will be unknown for a while exactly how much mitigation will be carried out and how effective this will be. The development at Mansion Gardens highlights an unfortunate truth that biodiversity and environmentally sensitive areas are not always protected as best possible, despite the efforts of many involved, and will usually fall foul to the economic benefits of allowing such development to go ahead.

Allowing development of this kind so close to the woods goes some way in illustrating that development is more highly regarded that conserving nature. Moreover, there is mentioned on the PVW website that the woods are being managed for ‘the people of Swansea and beyond’ rather than for the biodiversity. These two examples highlight that the focus for conservation is on ‘people’ rather than ‘place’. 

There is a new project which is to be funded by the Heritage Lottery Fund (now known as National Lottery Community Fund) and has been designed to ‘breathe new life into the old walled gardens and protect the ruins of the Vinery and Orchid house’ (PWV, 2021). For this to happen, it is stated than area adjacent to the walled gardens which is presently ‘overgrown’ will become a lawn with a network of paths which will be designed to allow visitors to access the unique site (PWV, 2021). This will certainly help to conserve the site from a sense of visitor attraction which will gain revenue for the trust, however, there is no mention to what potential alternatives could have been installed instead of a lawn. The area could have been developed in a way that is more sympathetic to the biodiversity in the area rather than putting in a lawn which would have arguably lower biodiversity potential than the existing ‘overgrown’ area. 

Penllergare Valley Woods is clearly known and appreciated for its historical merit, although there is little mention of the ‘woods’ aspect. The management plan stipulates the aim to replant specimen trees and ornamental shrubberies that have been lost, and the aim to maintain and enhance biodiversity (The Penllergare Trust, 2008), however there is no further mention of how this will be achieved, nor is there discussion of why this is important. The key threats to the resilient and future of ancient tree populations arise from the lack of appropriate tree planting (Read, 2000) and elevated mortality resulting from poor management, for example the end of traditional techniques such as coppicing and pollarding (Lonsdale, 2013). The report does mention restoring the area to its historical state and paying particular attention to historical structures within the site, however there is no clear method of how historical practices will be reintroduced and the expected outcomes. 

One aspect of the management plan that has been progressed is the desilting of the Upper Lake. This was put forward as part of the installation programme for the micro hydro-power plant and was also conducted in-line with historic practices as per the management plan. The Method Statement (reference) stated that the proposed silt deposition following from the removal of the silt from the lake would be used on an area identifies within the country park in need of agricultural improvement, to allow its reuse and restoration as grazed parkland based in historic evidence and the previous use of the area. 
 
Penllergare Valley Woods’s management plan was written in 2008, and gave timings which stipulated that, if successful, the whole process would likely take two years in planning, and once plans were set the works would take three years to implement (The Penllergare Trust, 2008). Where some of the plans laid out in the conservation strategy have since come to fruition, there is little to suggest that the majority has been achieved, and certainly not within the initial five-year period set out in the plan. The educational centre mentioned has only now (in 2021) gone into the planning process, so although work is on-going, it was not achieved by the dates suggested in the plan. This could be because determining timings, magnitudes and locations of management efforts often requires navigating a complex set of ecological, hydrological and stakeholder opinions (Alafifi and Rosenberg, 2020), for which there may not have been time, finances, or resources available when the management plan for PVW was created.
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In the very first paragraph of the management plan, there is a statement which reads ‘there is an urgent need to improve the conservation and appreciation of important historic features including two Scheduled Ancient Monuments and listed structures ‘at risk’, and to identify how the site’s public amenities can be sustained in the long term’ (The Penllergare Trust, 2008). This statement is indicative of the theme which runs through the management plan. It can be interpreted as one which places the focus of conservation on the anthropogenic history of the site, and a future focus to sustain visitor interest in the site. Of course, both aspects are important when considering the overall conservation of the site, however, it does not place conservation of biodiversity at the centre of the work. 

The current management plan was written in 2008 and while the basic principles remain the same, it is important to have up-to-date plans to work from. Identifying tools that recognise individuals or populations that are experiencing negative consequences of environmental change would be highly valuable in conservation monitoring scenarios (Bergman et al., 2019). As PVW has experienced a high amount of development on its fringe in the recent decade and given the predicted increase in an already high footfall on the site, it is important that management plans are equipped with strategies to deal with these new pressures. 

Successful land managers carefully plan and target management activities to accomplish their objectives and ensure the longevity of a site. Clemson (2018) suggests that components of an effective management plan should include:
1. Land management goals and objectives.
2. A resource inventory.
3. Site specific habitat improvement recommendations.
4. A schedule for conducting management practices.
5. Record keeping and evaluation of management efforts and their impacts on the habitat. 

The management plan currently in place for PVW has already set out objectives 1 and 2, and there are site-specific improvement recommendations that have been made for the historical structures on the site. An updated plan should also look to include site-specific habitat improvement recommendations in more detail, as presently the management plan lacks detail where the habitat is concerned. It should also look to re-address points 4 and 5 as the timings set out in the original plan are now out-of-date, and there is no evidence of clear record keeping or evaluation of management efforts and their impacts. 

As part of point 3, PVW should first identify ‘compartments’ of habitat to focus on (Clemson, 2018). Once this has been done, point 4 can be undertaken, starting with the review of current habitat improvement practices, and the most appropriate ones selected to continue moving forward. Knowing which practices would be most effective should be discussed with an appropriate professional in that field. Finally, point 5 should be continuous whereby each compartment is monitored and reviewed regularly with clear and concise records kept (see appendix 1 for example of a record keeping sheet that could be adopted).

Suggested management plan over the next 10 years:
· Years 1-2: Further surveys to identify compartments.
· Years 3-4: Assessment of current management practices in each compartment. Further surveys to assess habitat and biodiversity and within each compartment.
· Years 5-7: Implementation of new/improved strategies based on findings of compartment analysis
· Years 8-10: Continuation of compartment analysis and clear record keeping.

There are several mechanistic tools that exist, for example genetics, behaviour and physiology or a population, although environmental stressors such as direct anthropogenic disturbances, habitat alteration and pollution often have a rapid physiological effect on individuals before a population decline is evident (Wikelski and Cooke, 2006; Ellis et al., 2012). The site has already seen developments which have caused direct anthropogenic disturbances and most likely pollution, and these will only increase as the future developments make the site more accessible and attractive to visitors. 

When considering these mechanistic tools, the discipline of conservation physiology aims to use physiological indicators to predict how natural and anthropogenic stressors may translate into changes in population demographics, and how practitioners can use these tools to better manage wildlife populations (Bergman et al., 2019), whilst using quantitative data to help drive conservation.

Habitat management and improvement requires managers to identify and locate the exact areas that need improvement and select indicator species from such habitats (Alafifi and Rosenberg, 2020). Once these selections have been made, managers can use models to mathematically quantify each indicator species’ response to the habitat conditions (Alafifi and Rosenberg, 2020). Finally, it is important that managers also collaborate with and stakeholders in the vicinity to identify when, where, and how to allocate water, financial resources, and revegetation efforts to improve habitats (Barbour et al., 2016). As beneficial as this management could be to the habitats within PVW, it is worth noting that this is a volunteer run and funded site which probably does not have the funds to implement a scheme of this nature. 

The traditional management approach has been designed to create and maintain a standard set of conditions across a landscape and is often targeted toward a subset of selected organisms (Penaluna et al., 2018). This perspective assumes that firstly, once the desired outcomes have been achieved a well-managed landscape will remain relatively static, and secondly, that a static state best supports sustainable services (Penaluna et al., 2018). A static ecosystem perspective does not capture the dynamic nature of natural systems that is necessary to support long-term habitat complexity and species diversity (Hiers et al. 2016). In the PVW management plan, there was little mention of how habitats were going to be measured and supported once the plan had been implemented. Nor was there any discussion around how the habitats present might react to the changes, and this suggests that the site was considered a static system during the creation of the plan.

There are also anthropogenic stressors from members of the public, which are acknowledged in the early sections of the report but are not discussed in detail. For example, it is well known that the site is popular with visitors (who are encouraged to attend), but there is no dialogue relating to the impacts associated with this, and how it might impact biodiversity. One example is highlighted in the initial description of the site, with a statement that proclaims the site ‘is a popular green space for quiet recreation and enjoyment by the local communities’ (The Penllergare Trust, 2008). The site is particularly popular with dog walkers, which can have obvious impacts on the site’s biodiversity. Although, there is no mitigation suggested nor is there any suggestions of what impacts this might have. This is something that could be considered in a revised management plan, particularly as people are being actively encouraged to visit the site. It is important to consider all possible impacts and stressors so that adequate mitigation and protection can be implemented.

The management plan discusses the inclusion of improved interpretation, signage, website, accessibility, and events, along with increased involvement with local schools and colleges so that the site gives a ‘wider welcome’ (The Penllergare Trust, 2008). This has and is being worked on, with the development of the proposed new education centre which is currently going through planning. For this to be even more beneficial to the site, it is important that these outreach opportunities are used to raise awareness of the importance of conserving the biodiversity of the site as well as the historic elements. The educational centre and improved interpretation signage provide a valuable opportunity to increase the appreciation of the natural site.

Finally, is the potential impact that climate change could have on the site. There is uncertainty around how ancient and veteran trees and their dependent species will be affected by climate change (Ranius, 2002). Although ancient trees have shown their ability to survive by the very nature of their existence, they may be less able to cope with the rapid environmental and climate change predictions in the future (Butler et al., 2002). Therefore, it would be useful for The Penllergare Trust to start undertaking surveys for monitoring purposes. Surveys could then be used as a baseline for the health and overall biodiversity of the site, and any changes can be measured and monitored against the baseline. 
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The existing management plan has several positives. It clearly set out that restoration of historical structures and the creation of more visitor amenities were a priority to boost income, and a great deal of work has been done to achieve this in the years since the plan was written. It is also worth remembering that the site is run and managed by a charity, and so does not have the funding that sites of a similar nature might have to undertake such work. 

With that being said, the lack of focus on biodiversity and habitat conservation is apparent throughout the plan. Each section of the plan talks in depth about improving the historical structures or restoring the historical views enjoyed by the sites previous occupiers, but there is little detail when considering biodiversity. Moving forward, this should become as much of a priority as the works underway to the historical structures. Particularly given the recent developments in the area which will no doubt have had an impact on the site’s flora and fauna. This will need to be done by following a clear plan and using quantitative data to inform each step of the way. This will ensure that the site and its nature will both be managed in the most effective way possible.

For Penllergare Valley Woods to be conserved for generations to come, it is imperative that the right balance between human and natural features is found and maintained.
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Appendix 1 – from Clemson, 2018.

Compartment No.______________________________

Management Objectives (includes priorities for wildlife, timber and other land uses)

Wildlife____________________________________________________________________________________________________________________________________________________
Timber_____________________________________________________________________________________________________________________________________________________
Other______________________________________________________________________________________________________________________________________________________

Location of Compartment__________________________________________________________________________________________________________________________________________


Description of Compartment (Narrative description of compartment) 


Size of Compartment ____________________________acres

Compartment Characteristics:

Soil type and capabilities___________________
Drainage________________________________
Tree species composition___________________
Trees per acre___________________________
Mast-Producing Trees_____________________
Fruit-bearing shrubs & herbaceous plants__________________________________
Den Trees & Snags________________________
Specific wildlife habitat information_______________________________Site index_________________________
Aspect___________________________
Volume/basal area of timber__________
Mean DBH (diameter of tree at breast height)___________________________

Activities to be conducted (in a calendar year from start to finish)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Record of wildlife, timber and other management activities:

Activity Year

Impact of Management Activities_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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