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INTRODUCTION
Landscape aesthetics can be an important economic asset to an area. The perceived beauty of a landscape not only increase the chances of designations, such as; ‘Areas of Outstanding Natural Beauty’ (ANOB), ‘Sites of Scientific Interest’ (SSSI) and ‘National Nature Reserves’ (NNR) , but also its attractiveness to tourists. 
Assessing aesthetic quality is subjective and challenging, as the many differing aspects of our humanity change the way each of us perceives the world around us (Ergin, et al., 2010). Quantifying the aesthetic value of our coastlines is a valuable tool for coastal zone management. Ergin Hakki and Sahin in their 2010 paper, refer to the many models and rating schemes used over the last 30 years (Ergin, et al., 2010; Botero, et al., 2013). 
[bookmark: _Toc27472387]SITE DESCRIPTIONS
[image: ]The beaches chosen, present a relatively small area from urban Swansea to rural Gower. [bookmark: _Toc27417578]Figure 1 Map of beaches assessed, Image from Digi map University of Edinburgh https://digimap.edina.ac.uk/. Date accessed 30/11/2019

There are two Blue Flag beaches: Port Eynon and Langland Bay (Foundation for Environmental Education, 2019). Rhossili and Port Eynon are also designated as SAC’s with marine components, Rhossili is also a designated SPA with marine component (JNCC, 2019) and there are seven Scheduled Ancient Monuments (SAMs) on Rhossili Down and Cliffs (Swansea Council, 2019). All the beaches apart from Swansea are within the Gower ANOB.
[image: ][bookmark: _Toc27417579]Figure 2 Marine Protected Areas. Image from Joint Nature Conservation Committee (JNCC) http://archive.jncc.gov.uk/page-5201. Accessed 10/12/2019



[bookmark: _Toc27417580][image: ]Figure 3 Google Maps image of Gower AONB. Accessed 10/12/2019
The beaches were assessed in order of distance from Swansea (fig. 1) except for Port Eynon which was assessed first.
[image: ]Port Eynon, one of the three Blue Flag beaches in this study, an erosional beach with [bookmark: _Toc27417581]Figure 4 Beach at Port Eynon, Gower, Swansea, UK. Source: Google Maps 2019


[image: ]access suitable for those with restricted mobility. There is some urbanisation as well as [bookmark: _Toc27417582]Figure 5 Carpark, Port Eynon. Image: Colin Gronow 2014. https://images.app.goo.gl/omxfk6qXa5u1kmtA6

historical features, camping and tourist facilities.
[image: ]
[bookmark: _Toc27417583]Figure 6 Salt House, Port Eynon. Image Paul R. Davis 2016 https://coflein.gov.uk/en/site/182/details/port-eynon-salt-house Date access 11/12/2019
[image: ]
[bookmark: _Toc27417584]Figure 7 Skysea Campsite, Port Eynon. Image Rob Grove 2018. https://images.app.goo.gl/TS6wq4itLeniw6nT6. Date Accessed 11/12/2019
[image: ]At the time of the of assessment (arrival was roughly 10.30 am), there was a strong south ward wind coming off the sea, light cloud cover but no rain (timeanddate.com, 2019). The Strand line was clear of foreign debris except for isolated pockets of micro plastics. There was no fauna identified on the beach, however, egg cases from the Lesser Spotted Dogfish (mermaids purses),  were found on the Strand line; as well as, common species of seaweed and what with later identified as Haliclona spp of Sponge otherwise known as Mermaids fingers (Oakley, 2010) or Mermaids gloves sponge (Mayhew, 2019) [bookmark: _Toc27417585]Figure 8 Haliclona spp, image Copyright: Dr Keith Hiscock, https://www.marlin.ac.uk/species/detail/1865. Date access 08/12/2019


[image: ]Rhossili is a National Trust beach backed by steep valley sides. The longest beach assessed and the most rural. There were no strand line or foreign bodies seen on the sand. Access to this beach is difficult due to a steep narrow path with steps. Amenities and accommodation on this site are excellent (fig.10).Figure 9 A google maps image showing Rhossili beach in this picture Worm’s Head can be seen jutting out into the sea to the south of the slightly curved beach. Image accessed 25 November 2019

At the time of the assessment, there was a strong wind coming off the sea, a cloud bank and rain could be seen coming onto land. There were no other users present at the time of assessment with no fauna was recorded.

Langland Bay, the smallest of the beaches, a popular summer destination for locals and surfers (Gower Live, 2019). The only amenities available at the time of the assessment were car parking and access to public toilets, during the summer season, 











[image: ][bookmark: _Toc27417586]Figure 9 A Google Maps image showing Langland Bay. Image accessed 25 November 2019


[image: ]there are places to eat and shops. There was no noticeable strand line on this beach, however there was an abundance of seaweeds present, including Spiral Wrack Fucus spiralis and Gutweed Ulva intestinalis. At the time of assessment there was a small flock of seagulls at the beach and the exoskeleton of a dead crab was seen in one of the rock pools. 
[bookmark: _Toc27417587]Figure 10 Langland beach during the summer. View of the beach huts, access ramp and cafes. Image Explore Gower. Date accessed 11/12/2019 http://www.explore-gower.co.uk/langland-bay
This beach has good access by way of a ramp down to the beach and as with all beaches on the date of this assessment there were no lifeguards on the beach due to the time of year.

Swansea Bay, the most urban beach assessed, situated on the outskirts of the centre of Swansea easily accessible without the need for transport it can be walked to from the city centre, however, there are numerous car parks in the vicinity. Access suitable for restricted mobility (Swansea Council, 2019). The beach has the longest tidal range of the beaches assessed, at the time of assessment only one user was seen, this user was collecting molluscs, most probably cockles. The weather was extremely poor with 
[image: ]cold driving rain and wind: reassessment for this beach is recommended.[bookmark: _Toc27417588]Figure 11 A Google Maps image of Swansea Bay beach. Accessed 25 November 2019

[image: ]
[bookmark: _Toc27417589]Figure 12 Swansea Bay Beach County Hall. Image Jaggery from The Beach Guide https://www.thebeachguide.co.uk/south-wales/glamorgan/swansea-bay-county-hall-photos.htm Date accessed 11/12/2019
[bookmark: _Toc27472388]METHODOLOGY
The beaches chosen, offer a range from urban (Swansea Bay) to rural areas (Rhossili), thus giving a contrast between use, accessibility and affect from biological and anthropological influences. A beach rating checklist used was of established parameters (appendix A) devised by Leatherman (Leatherman, 1997) and used as a basis for parameters in various previous studies of a similar nature (Ergin, et al., 2004; Ergin, et al., 2006; Williams A T, 2007). This semi quantitative assessment tool was used with Fuzzy Logic for previous studies to quantify the vagaries of human perception (Ergin, et al., 2004; Phillips M. R, 2009; Phillips, et al., 2010), however, the previous studies had larger data sets (Anfuso. G, 2014) (Cotter, et al., 2013) (Williams A T, 2007) (Ergin, et al., 2004), and the Fuzzy Logic Assessment (FLA) was used to weight the results. Due to the limited data set (only one set of data was collected) FLA was not used.
The beaches were assessed on the same day during the off season (winter). For the weather and temperature parameters, averages obtained from meteorological agencies were used (timeanddate.com, 2019; World Weather Online, 2019; World Sea Temperature, 2019). Each parameter was given a score of between one and five. The scores were input into a spreadsheet to analyse (figs 13 – 26). 
[bookmark: _Toc27472389]RESULTS
As with the Phillips and House study (Phillips M. R, 2009) the beach assessment data (table 1) was totalled and converted into percentages for each factor group and as an overall percentage (table 2) using the calculation process from figure 13.
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	Port Eynon
	Rhossili
	Langland
	Swansea Bay

	1
	5
	5
	5
	5

	2
	2
	4
	2
	4

	3
	1
	3
	1
	2

	4
	2
	1
	3
	2

	5
	2
	2
	2
	2

	6
	1
	1
	1
	1

	7
	2
	2
	2
	2

	8
	1
	1
	1
	1

	9
	3
	3
	3
	3

	10
	3
	3
	3
	4

	11
	3
	4
	3
	2

	12
	5
	4
	3
	5

	13
	3
	4
	2
	2

	14
	3
	4
	3
	2

	15
	4
	4
	4
	4

	16
	1
	1
	1
	1

	17
	4
	2
	5
	1

	18
	3
	4
	3
	4

	19
	2
	3
	1
	2

	20
	2
	2
	1
	2

	21
	5
	4
	4
	4

	22
	5
	5
	5
	5

	23
	5
	5
	5
	5

	24
	5
	5
	5
	2

	25
	1
	2
	2
	2

	26
	5
	5
	5
	5

	27
	5
	5
	1
	1

	28
	4
	5
	1
	2

	29
	3
	4
	4
	2

	30
	5
	5
	5
	4

	31
	4
	5
	5
	3

	32
	4
	5
	1
	1

	33
	3
	5
	1
	3

	34
	3
	4
	2
	1

	35
	4
	1
	4
	3

	36
	5
	5
	5
	1

	37
	4
	4
	5
	3

	38
	3
	5
	5
	2

	39
	3
	4
	5
	4

	40
	1
	1
	1
	1

	41
	4
	4
	4
	4

	42
	2
	5
	3
	5

	43
	5
	5
	4
	2

	44
	5
	5
	4
	5

	45
	4
	5
	1
	1

	46
	5
	5
	4
	5

	47
	5
	5
	5
	5

	48
	5
	5
	5
	3

	49
	4
	4
	4
	3

	50
	5
	5
	3
	4


Table 1 Factor assessment checklist with results fill in on day of assessment






	PHYSICAL FACTORS
	 
	Port Eynon
	Rhossili
	Langland
	Swansea Bay
	Total

	 
	Totals of maximum score of 90
	48
	52
	47
	47
	194

	 
	Average
	3
	3
	3
	3
	 

	 
	Mode
	3
	4
	3
	2
	 

	 
	Median
	3
	3
	3
	2
	 

	 
	Percentage
	25
	27
	24
	24
	 

	
	
	
	
	
	
	

	BIOLOGICAL FACTORS
	 
	Port Eynon
	Rhossili
	Langland
	Swansea Bay
	Total

	 
	Totals of the maximum score of 50
	39
	41
	30
	30
	140

	 
	Average
	4
	4
	3
	3
	 

	 
	Mode
	5
	5
	1
	2
	 

	 
	Median
	5
	5
	3
	2
	 

	 
	Percentage
	28
	29
	21
	21
	 

	
	
	
	
	
	
	

	HUMAN USE AND IMPACTS
	 
	Port Eynon
	Rhossili
	Langland
	Swansea Bay
	Total

	 
	Totals of the maximum score of 110
	86
	96
	80
	65
	327

	 
	Average
	4
	4
	4
	3
	 

	 
	Mode
	5
	5
	5
	3
	 

	 
	Median
	4
	5
	4
	3
	 

	 
	Percentage
	26
	29
	24
	20
	 

	
	
	
	
	
	
	

	
	
	Port Eynon
	Rhossili
	Langland
	Swansea Bay
	

	Combined
	Totals of the maximum score of 250
	173
	189
	157
	142
	661

	
	percentages
	26
	29
	24
	21
	


Table 2 Statistical overview of data from table 1
      
[image: ][bookmark: _Toc27417590]Figure 13 equation used to calculate the percentages for factor groupings and overall totals.

[image: ][image: ]These results (figures 14, 15, 16 & 17) clearly show that in terms of this one study Rhossili consistently scored as the highest ranking beach. This corresponds with the findings from the Williams, Sellers and Phillips assessment study of the Heritage Coast (Williams A T, 2007) and the anecdotal evidence of Rhossili being voted one of the [image: ]‘best beaches’ in the world, Europe and the UK (Rose, 2017; O'Shea, 2018; Trip Advisor, 2019)[bookmark: _Toc27417591]Figure 14 Bar graph depicting the scorings of each beach for all factors assessed

[bookmark: _Toc27417592]Figure 15 Bar graph comparing the totals as a percentage
[bookmark: _Toc27417593]Figure 16 Bar graph depicting the comparison of all totals combined and converted to percentage of the total


[image: ]
[bookmark: _Toc27417594]Figure 17 Bar graph depicting the statistical analysis of all beaches when all factor groups are combined
Figures 14 and 16 and table 2 show that for physical features there was a very small difference in the percentage range between the beaches, a three- point range as opposed to the nine- point difference for human use and impact factor, and eight- point difference for biological factors. This suggests that the biological and human impacts have the greater effect on aesthetic perception and the more urban a beach the lower the aesthetic quality. The correlation with the Williams et al study (Williams A T, 2007) and in the case of Port Eynon and Langland Bay, the Phillips and House study (Phillips M. R, 2009) there seems to be a consistency with the aesthetic perception among the demographics participating in such assessments, both scientific and anecdotal. 
[bookmark: _Toc27472390][bookmark: _DISCUSSION]DISCUSSION
This study has largely concentrated on one assessment tool, that used by Phillips and House and devised by Leatherman (Leatherman, 1997; Phillips M. R, 2009), but there are multiple other types of assessment tools being used such as those in figure 18,· Seascape character assessments (SCAs) – Natural England have devised this assessment alongside Landscape Character Assessments as an “appropriate way to assess, characterise, map and describe seascape character” (Natural England, 2012)
· Cartographic products, such as GIS and spatial mapping can use the data collected from assessments such as SACs and the Leatherman rating checklist to give a visual overview of the how the factors assessed effect the geographical and social areas.
· Rapid Assessment Programs (RAPs) – usually used to determine the selection, design and management of Marine Protected Areas (MPAs) (Alvarez-Berastegui, et al., 2014)

Figure 18 Examples of other coastal and beach assessment tools


[bookmark: _Hlk27469178]The Leatherman based beach rating assessment (LBRA) (Leatherman, 1997) is a simpler assessment compared to those the SCA and RAP, which are more often used for more complex management needs such as; Coastal Management Plans involving Marine Protected Areas and coastal protection plans (Marshall, 2017). Whilst stakeholder engagement is integral, the groups that participated already had contextual knowledge of the biological and physical processes being assessed (Parker, et al., 2015). In the case of the Phillips and House study (Phillips M. R, 2009) the aim was to understand to the priority needs and choices of beach users without the need for an understanding of the physical or biological processes. In this context the SCA would have been too complex a method of assessment. The beach rating assessment, when used in conjunction with different rating systems, such as, the blue Flag rating system, the SCA, rapid assessment programs and pre-existing spatial data offer an in-depth scientifically backed holistic data set that could improve management, planning and conservation along our coastlines. The Leatherman based beach rating assessment has been used as a basis for many coastal assessments. Due to its semi-qualitative nature, the flexibility of the assessors using it and its ease of use for non- professionals it can be used where systems, such as, the SCA and RA P’s cannot. That does not mean to say that it should be the only system used, but rather one of an arsenal of assessment protocols available to properly involve not just those within the environmental planning industry; all users and stakeholders.
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There is a maximum score of 5 for each peramater.

If we use Port Eynon (table 2) as an example with Physical
factors grouping of 18 permaters the maximum total for
the physical factors would be 90 (18 x 5 = 90)

Port Eynon scored 48 which is equal to 25% [(48/90)*100]
There for Port Eynon score 25% for physical factors
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