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This report aims to carry out a physical, biological, and human assessment of six beaches in the Swansea and Port Talbot: Aberavon, Swansea, Caswell, Oxwich, Mewslade and Rhossili. Recommendations for site management considerations will be made using a scoring system and comparing the data found with alternative evaluation methods.
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[bookmark: _Toc57577648][bookmark: _Toc58233312]Aberavon
As per Figs 2 & 3, Aberavon is one of the larger beaches on the list. As seen in Fig 1, it is also the only beach that does not sit in the Swansea and Gower area, falling within Neath and Port Talbot county. Previously holding Blue Flag status, due to poor water quality this was lost in 2012 and has not been regained (BBC News, 2012).
Biodiversity: No known vulnerable or protected species in the area despite being relatively diverse in terms of fauna (NPT Council, nd). 
Industry: Home to Wales’ largest steelworks, Tata Steel, along with the BP Refinery along the border with Swansea Bay (David Rees MS, nd). 
Tourism: A long promenade popular with families and dog walkers, with the bay used for a lot of water sports. There are also a lot of leisure facilities located on the seafront (NPT Council, nd).
Notable Points: Some historic interest, as Neolithic artefacts have been found in the area; an axe on the beach itself (NPT Council, 2004).
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The Blackpill area of Swansea Bay, sitting to the West of Swansea Bay near Singleton (as can be seen in Fig 4, with the marker pointing in its vicinity in Fig 1) was designated a Site of Special Scientific Interest (SSSI) in 1986 due to the prevalence of local and migratory birds (Swansea County Council, 2019).  The bay also incorporates a marina before continuing towards Aberavon, split by the Neath river. 
Biodiversity: Similar fauna to Aberavon, though markedly the Blackpill area is home to a number of rare migratory birds, such as sanderling (Calidris alba), oystercatchers (Haematopus ostralegus) and ringed plovers (Charadrius hiaticula) (RSPB, 2020).
Industry: Edged by the BP Refinery to the East, the bay was previously home to a large docks that aided in Swansea’s reputation as ‘Copperopolis’ and still houses a marina (Swansea Museum, nd).
Tourism: Swansea Bay is host to one of the largest tourism industries in this list, with a wide range of activities in the water, on the beach and in the surrounding area (Visit Swansea Bay, 2020). It also has an extremely high level of footfall across the entire stretch due to the proximity to the city centre.
Notable Points: Previously noted for having poor water quality from a history of industry to the East coupled with sewage outlets to the West by Mumbles, this has been slowly improving in recent years; whilst not in the excellent category of the neighbouring Bracelet Bay, it has moved up from sufficient to good (Natural Resources Wales, 2019).
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Whilst one of the smallest beaches on the list (see figs 5 & 6), at present it’s the only one to hold Blue Flag status; doing so since 1998, it is described by Blue Flag as ‘a firm favourite with families with young children’ (Blue Flag, 2020). 
Biodiversity: The reserve in Bishop’s Wood that backs up the shore is home to a number of rare fungi, along with a variety of bats and seabirds present in the caves that are dotted along the cliffs (The Geological Society, nd).
Industry: Relatively little work has been carried out at Caswell compared to other sites, with it mostly being used to pump water to nearby Mumbles (Cope, nd).
Tourism: Very busy despite not being a large beach and only being accessible at low tide; there are holiday homes reaching back up the hillside, along with cafes, shops and hiring facilities for beach and water sport activities (Visit Wales, 2020). It has also recently become a permanent home to Surfability UK, a charity enabling disabled children to surf (Wales Online, 2020).
Notable Points: Along the western side of the bay there is a resurgence known as Caswell Bay West Rising. A concrete structure was placed over it, though exploration has shown that it is linked to a sink based towards Murton and possibly extends elsewhere (Ogof: Caves of South Wales, nd).
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A larger beach on the list (see figs 1 & 7 - 10), Oxwich also possesses a unique mix of dunes, woodlands, cliffs, lakes, and both salt and freshwater marshes. It is due to this that it is classed as a National Nature Reserve (Natural Resources Wales, nd). 
Biodiversity: Due to the uniquely broad range of physical features (Natural Resources Wales, nd), Oxwich is arguably the most biologically diverse of all the listed beaches. 
Industry: There is no current industrial work being carried out in Oxwich, partially due to its status as an NNR, and also due to areas being privately owned by the Penrice estate. Historically it was a dock to export limestone quarried from the headland (Johnson, nd).
Tourism: Very busy with a lot of water activities, camping facilities, and also cafes and hotels just a few metres from the beach (The Beach Guide, nd).
Notable Points: Since 2009 the cliffs that make up the old limestone quarry have been susceptible to landslides, with a spike in incidents since 2019 (Cooper, 2020).
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As per figs 11 - 14, it is the smallest of the beaches on the list along with Caswell (also sharing only being accessible at low tide), Mewslade has no protected status notable areas of interest on the beach itself, rather focusing on the nearby Paviland Cave (Enjoy Gower, nd). 
Biodiversity: Predatory birds and rockpool species ae in abundance in Mewslade, both taking advantages of the rocky terrain that is submerged at high tide (Gower Camping, 2020).
Industry: No notable industrial work or development is being carried out in the Mewslade area, instead focusing on farming and light agricultural work in the linked village of Pitton.
Tourism: Due to the lack of easy access and no nearby facilities, Mewslade does not see as much footfall as the other beaches, though it is popular with surfers and more dedicated walkers (Inspirock, 2020).
Notable Points: The quarry on the western side of the bay was excavated in the 19th century, finding the remains of extinct animals and 6-7 humans from the Palaeolithic era (National Trust, nd).
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Home to many protected species, Rhossili and the sheltering Down (see figs 15 - 17) are listed as both an SSSI and a Site of Importance for Nature Conservation (SINC), as well has hosting seven Scheduled Ancient Monuments (SAMs) (Swansea County Council, 2019). In addition, it has regularly been voted both the best beach in the UK and sits in the top 10 beaches in the world (BBC News, 2014).  
Biodiversity: Rhossili has a high level of biodiversity, with notable birds such as choughs (Pyrrhocorax pyrrhocorax) and Dartford warblers (Sylvia undata) (First Nature, nd).
Industry: No modern industrial work as the area is maintained by both Natural Resources Wales and National Trust Wales, though there are the remains of a WW2 watch tower on the cliffs as well as shipwrecks (more famously the Helvetia, wrecked in 1887) along the shore (Swansea County Council, 2019).
Tourism: A major tourist attraction, immensely popular with walkers and surfers, seeing over 65,000 logged visitors in 2018 alone (Welsh Government, 2020).
Notable Points: Strip-field farming has been reintroduced on the farmland on top of the cliffs to preserve gentler medieval techniques that are more productive and valuable for wildlife (National Trust Wales, 2020).
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Due to the current COVID-19 pandemic, fieldwork was not possible, so on-site evaluation was replaced with using sourced images of each site. It was permitted to visit the sites individually where possible, but fluctuating governmental restrictions restricted this. 
The scoring (see Tables 1-4) was semi-quantitative and broken down into three sections: physical, biological, and human use/impacts. This scoring assessment follows studies undertaken in a similar area, albeit on different beaches (Phillips & House, 2008) and the evaluation criteria is taken from the ‘established beach rating system’ (Leatherman, 1991). Whilst their study involved surveying several different groups to garner a more universal scoring, unfortunately this was not an option and so the scoring was carried out by one individual. Similarly, the same evaluation criteria was used in a study of the Glamorgan Heritage Coast (Phillips, et al., 2010), though notably this was carried out at 500m increments rather than covering individual beaches, and the results were calculated differently based on these readings.
Scoring was graded 1-5 so that fuzzy logic (Tech Target, nd) could be applied to find an overall degree score between 0-1 for each beach and its respective factors. This enabled a more detailed breakdown of the individual focus points for each beach. Respectively, the results of these three factors were also used to calculate an overall beach scoring percentage to reflect which beaches would be classed as best.
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The normalized scoring showed a correlation between beaches that are known to have more environmental focus as opposed to human use (see tables 5 – 7 & 9). For these beaches, particularly Mewslade, it is then clear as this outweighs any other scoring that further management should focus on environmental protection and conservation. Comparably where scoring was similar for all three factors (see table 9: Aberavon and Caswell score relatively evenly across the board), development or protection would then be a viable option or, in contrast, areas of high conflict for priority. 
Using all of the scoring to create a percentage per beach (see table 8), it was also possible to determine that from the criteria used all beaches fell within a similar bracket, with Rhossili ranked as best with a score of 73%. Comparatively, Mewslade was scored the worst at 55%, suggesting that the lack of facilities and access for human use plays a large role in coastal evaluation. 
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As previously stated, the basic function analysis assessment method used provides a solid groundwork for noting whether the beaches require more attention in one area or if they are all roughly equal. In addition, the scoring covered more areas than a detailed area of study would be able to incorporate alone. The criteria used was also a selection of both qualitative and quantitative to give a more evened out scoring. 
There are notable issues with the methodology used. In the first instance, using photo references rather than visiting the sites presents a number of problems; namely, images taken and published will always show the ‘marketed’ view of a beach and avoid highlighting issues; not all images will be dated or the images provided may be out of date; and the images will not be able to show everything required to complete the evaluation. A practical site evaluation is always preferable to achieve a more accurate scoring assessment.
The scoring, as noted in a previously carried out study (Phillips & House, 2008), is subjective to the individual carrying it out. As it was completed by an individual studying an environmental conservation course there will naturally be some bias or preference towards physical and biological factors and relatively little interest in human use and impacts. Whilst impartiality is an aim, it is not necessarily evident that this is guaranteed and there is no way to determine whether the scoring would be the same without including more people from a diverse range of groups and preferences.
Markedly, the scoring is only able to provide a ‘snapshot’ of the beach in its current state and does not account for measured differences, such as effects of climate change, which can have an effect on further conservation, development and management needs (Phillips & Jones, 2006). However whilst it only provides a single snapshot, this data can be used on an annual basis to monitor change and develop long-term management strategies (Phillips, et al., 2007).
This style of appraisal also does not provide in-depth information with regards to any vulnerable species or processes that are present at the site; where the wildlife scoring may be low due to low level of biodiversity, the species that is present may be vulnerable, protected or vital to that area. For example, Swansea Bay is marked as having a relatively low scoring for wildlife, yet studies have shown that at least 5 species of bat roost and hunt around the Blackpill area (Hulmes & Hough, 2015). This also works to suggest that even in areas of high biodiversity scoring, the wildlife present may not contain species that require intervention to protect their status or boost their numbers; the ‘quality’ of the biodiversity is therefore unclear.
Further studies into coastal assessment have suggested that amending and/or reducing the evaluation criteria gives a more realistic assessment as not all beaches will be the same. It is also suggested that simplifying the criteria makes it more quantifiable for policy-makers that wouldn’t necessarily need to know certain measurements of some characteristics rather than those indicators are present and need addressing (Amyot & Grant, 2014).
To formulate an action plan that suits the needs of the individual sites more efficiently a more comprehensive analysis needs to be studied. Whilst the scoring provided creates solid framework, it would be beneficial to couple this with further information utilised from alternative methods, such as a conflict matrix and DSPIR. 
As per table 10, a conflict matrix is able to provide further insight into what management practices are likely to encounter issues if areas of conflict are not taken into consideration. For instance, Rhossili has a higher level of conflict than other beaches and would require much more delicate and flexible management in order to maintain equilibrium as a standard (should equilibrium rather than enhancement be the goal for management in this instance).
Furthermore, by including DPSIR (Driver-Pressure-State-Impact-Response) analysis for each area provides a much greater understanding of what stresses need more immediate action and what can be safely weathered for a longer period. It also shows where inefficient responses will exacerbate existing drivers unless adequately changed (Atkins, et al., 2011). Arguably using a DPSIR analysis is a lot more time-consuming, especially when attempting to cover all the areas noted in the initial evaluation. Similarly, using DPSIR framework has been known to create hierarchies in priorities, placing anthropogenic needs above environmental requirements (Carr, et al., 2007). However, the hierarchy can be avoided when using DPSIR as suggested, in addition to several evaluation methods, and another benefit of DPSIR is being able to group extensive lists together to create umbrella drivers. This would then counteract the time-consuming nature of attempting to analyse each indicator individually. 
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A scenic evaluation provides solid groundwork when appraising a coastal area but is too vague to use as a standalone grading to create a management plan that meets the needs of the site as best possible. To carry out an efficient evaluation from a management perspective more detailed analysis and statistics from a variety of sources, individuals and measurement techniques is required to achieve a more accurate rating. 
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Module Learning Outcomes
Comprehend the functioning of coastal and marine systems
Discuss current conservation issues affecting the coastline/inshore waters and evaluate coastal defence strategies
Analyse marine monitoring methodologies and consider anthropogenic effects on marine ecology

Assessing coastal aesthetics is commonplace. However, addressing beach user priorities and visitor perception in coastal planning and management is challenging to measure. Coastline environments are affected by many variables. Some of these are easily calculated (water quality or litter pollution) while others, such as vista and beach use intensity are subjective characteristics and individuals perceptions vary. Beach Scenic assessment tries to address this multifaceted dilemma through physical, biological, and human factors.

TASK:

You are required to undertake a physical, biological, and human assessment of selected beaches around Swansea and Gower. You will be taken to (or directed to images of *) these sites during Fieldwork Week where individually you will conduct a survey of each location. This will enable you to rank the beaches in terms of scenic appraisal. You are then expected to critically appraise and contrast the method with other scenic evaluation rating systems and consider what the wider management implications of using such techniques might be.

The written presentation of the assignment should include (not necessarily in this order):

1. Site location description; map(s), types of fauna and flora, geology, other social and economic impacting factors such as industry, tourism, and shipping.    	(15 %)   

1. Methodological approach to data collection              (15%)                                                                                                  

1. An evaluation of other scenic assessment techniques  (20%)

1. Your recommendations for site management having considered any coastal and marine users (35%)

1. Academic skills, presentation and referencing - Academic use of secondary information, appropriately cited using Harvard System.	(10%)	

1. Appendices.  To include field trip assessments of each site. (5%)

All photographs and other illustrations should be titled and sourced.  Where appropriate, photos should be dated. Management strategies explored in this work may be significant in the end of year examination.  
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Aberavon Swansea Bay Caswell Oxwich Mewslade Rhossili All Beaches

Width at low tide 5 5 4 5 4 5 28

Material 4 5 3 2 2 5 21

Condition or variation 2 2 3 4 3 2 16

Sand softness 4 4 4 4 4 4 24

Water temp 2 2 3 2 3 3 15

Air temp (midday) 2 2 3 3 3 3 16

No. sunny days 2 2 2 2 2 2 12

Amount of rain 2 2 2 2 2 2 12

Wind speeds 3 2 2 3 2 3 15

Size of breaking waves 4 4 3 1 3 3 18

Width of breaker zone 4 4 2 3 1 3 17

Beach slope (underwater) 4 4 2 3 4 4 21

Longshore current 4 4 3 4 3 4 22

Rip currents present 4 4 2 1 3 4 18

Colour of sand 4 4 4 4 4 4 24

Tidal range 1 1 1 1 1 1 6

Beach shape 4 4 4 4 3 4 23

Bathing area bottom conditions 4 4 5 5 3 5 26

Total ( /90) 59 59 52 53 50 61 -

Total ( /540) - - - - - - 334

Total (%) 0.66 0.66 0.58 0.59 0.56 0.68 0.62

Physical Factors - ( /5)
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Aberavon Swansea Bay Caswell Oxwich Mewslade Rhossili All Beaches

Turbidity 3 3 4 3 3 4 20

Water colour 3 3 3 4 3 3 19

Floating/suspended human material 4 4 3 3 4 5 23

Algae in water 5 5 4 3 4 5 26

Red tide 4 5 3 3 4 5 24

Smell 4 4 3 3 3 3 20

Wildlife 2 3 3 5 4 4 21

Pests 3 3 3 4 3 4 20

Presence of sewage/runoff lines 2 1 1 2 1 5 12

Seaweed/jellyfish on beach 2 2 3 5 4 5 21

Total ( /50) 32 33 30 35 33 43 -

Total ( /300) - - - - - - 206

Total (%) 0.64 0.66 0.60 0.70 0.66 0.86 0.69

Biological Factors - ( /5)
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Aberavon Swansea Bay Caswell Oxwich Mewslade Rhossili All Beaches

Trash and litter 3 1 3 2 1 3 13

Oil and tar balls 4 4 2 1 3 4 18

Glass and rubble 4 3 3 2 3 4 19

Views and vistas (local) 3 3 5 5 5 5 26

Views and vistas (far) 3 3 4 4 5 5 24

Buildings/urbanism 4 2 3 1 2 3 15

Access 5 5 4 4 1 3 22

Misfits (power stations; offshore dumping) 3 3 1 1 1 2 11

 Vegetation/trees (nearby) 2 2 4 3 3 4 18

Well-kept ground/prom or natural 4 4 4 4 2 4 22

Amenities  4 4 4 4 2 4 22

Lifeguards 2 2 3 4 1 1 13

Safety records (deaths) 1 1 1 1 1 1 6

Domestic animals 3 3 3 3 2 3 17

Noise (cars, trains etc) 2 2 2 2 1 2 11

Noise (crowds, radios etc) 3 3 3 3 2 3 17

Presence of seawalls, concrete/rubble 4 4 4 2 1 2 17

Intensity of beach use 3 3 4 4 2 4 20

Off road vehicles 3 3 3 3 1 3 16

Floatables in water (rubbish etc) 3 2 2 2 2 3 14

Public safety (crime etc) 2 2 3 3 5 5 20

Competition for use of beach 3 3 3 3 1 3 16

Total ( /110) 68 62 68 61 47 71 -

Total ( /660) - - - - - - 377

Total  0.62 0.56 0.62 0.55 0.43 0.65 0.57

Human Use and Impacts - ( /5)
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Criteria Aberavon Swansea Bay Caswell Oxwich Mewslade Rhossili All Beaches

Physical Factors 0.66 0.66 0.58 0.59 0.56 0.68 0.62

Biological Factors 0.64 0.66 0.60 0.70 0.66 0.86 0.69

Human Use and Impacts 0.62 0.56 0.62 0.55 0.43 0.65 0.57

Final Overall Score 64% 63% 60% 61% 55% 73% 63%

Beaches
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