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1. Introduction 
Amongst the 4 analysed Gower beaches include Port Eynon, Rhossili Bay, Langland and Swansea Bay. Port Eynon is located in 51o32’37.98” N 4o12’32.61” W. Figure 1 shows a Google Earth image of Port Eynon beach. The image shows Port Eynon Bay protected by two headlands on either side of the bay, as a result, the beach experiences low tidal currents to allow the process of longshore drift. Over time, longshore drift allowed the tides to deposit sand to eventually create dunes, figure 1 shows the dunes are at the embryo stage. The primary plant species is marram grass since it’s a pioneering species. The Swansea County regions that border Port Eynon beach is Port Eynon and Penrice. A 2018 census suggests that the total population of the two regions is 1,023 people as of 30th June 2018. Port Eynon beach has the second shortest distance of the Gower beaches with approximately 1.3km (Google Earth, 2019). 

Rhossili Bay is located in 51o34’41.86” N 4o17’26.01” W. Figure 2 shows a Google Earth image of Rhossili Bay beach; the beach is protected by Worms Head headland and Ynys Lanwol to allow the beach to experience low tidal current, likewise to Port Eynon beach, to allow the process of longshore drift and as a result, this beach has also developed dunes. A survey conducted by TripAdvisor found that Rhossili Bay beach is ranked third place in the UK top 10 of the Travellers’ Choice Awards for Beaches. The Swansea County regions that border Rhossili Bay beach are Rhossili and Llangennith. A 2018 census suggests that the total population of the two regions is 1,064 people as of 30th June 2018. Rhossili Bay has the second largest distance of the four Gower beaches with approximately 4.5km (Google Earth, 2019).

Langland is located in 51o34’.04.03” N 4o 00’43.79” W. Figure 3 shows a Google Earth image of Langland Bay beach that is partially protected by Snaple Point headland. However, unlike Port Eynon and Rhossili Bay, Langland experiences destructive tidal waves; the landform results for sand transported back to the sea. The Swansea county region that borders Langland beach is Mumbles with a 2018 census suggests that the population of Mumbles is 16,652 people as of 30th June 2018. Langland beach has the shortest distance of the four Gower beaches with approximately 0.5km (Google Earth, 2019).

Swansea Bay is located in 51o36’89.65” N 3o57’46.26” W. Figure 4 shows a Google Earth image of Swansea Bay beach, which is protected by Mumbles headland and a man-made pier in Swansea Marina. This beach also experiences low tidal energy with the process of longshore drift and minimal dunes present; the main plant species is marram grass. The Swansea County regions that border Swansea Bay beach are Castle, Uplands, Sketty and Mumbles. A 2018 census suggests that the total population of the four regions is 64,702 people as of 30th June 2018. Swansea Bay beach has the largest distance of the four Gower beaches with approximately 7.9km (Google Earth, 2019).

A research was conducted to understand the socio-economic impact on Swansea using Scarborough Tourism Economic Activity Model (STEAM). In 2018, the expenditure was £447.74m (3% incline since 2017) from 4.78m visitors (3% incline since 2017) creating jobs for 5,753 workers (0.9% incline since 2017), (Swansea.gov.uk, 2019).


[image: ]Figure 1 – A Google Earth image of Port Eynon beach. (Accessed 1st December 2019).
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Figure 2 – A Google Earth image of Rhossili Bay beach. (Accessed 1st December 2019).































[image: ]Figure 3 – A Google Earth image of Langland beach. (Accessed 1st December 2019).
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Figure 4 – A Google Earth image of Swansea Bay beach. (Accessed 1st December 2019).
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Figure 5 – Cranfield University (nd). Images showing the geology of Gower as tables showing five different types of soil. (Accessed 1st December 2019).














2. Methodology
The purpose of the investigation is to understand how the Gower beaches are popular amongst visitors, the investigation will depend on individual perspectives; thus, the results are expected to be subjective. The apparatus required is paper with the data table (tables 2, table 3 and table 4) ranking each factor using the Category Index ranked 1-5 (table 1); stationary to take notes of the findings; a camera to take any relevant photographs for the results.

Some of the physical, anthropogenic and biological factors are a mix of qualitative and quantitative measurements, for example, the ‘tidal range’ in the physical factor (table 2) is quantitative and the ‘turbidity’ in the biological factor is qualitative (table 4). This methodology is alike with an investigation conducted by Phillips et al. (2010) whose work was conducted in the Glamorgan Heritage Coast, who derived their methodology from Ergin et al. (2004) and Williams et al. (2004), originally. Phillips et al. used a scenic parameter ranking 1-5 measuring the aesthetics of cliff features and coastal landscape features. Similarly, the Category Index (table 4) is a ranking method used to measure the aesthetics of beaches. 

The Category Index (table 1) ranked 1-5 are categorised differently for each factor, the principle of the ranking suggests 1 is terrible and 5 is great with 2, 3 and 4 are possible variations – this principle may not apply for all factors. Although the purpose of this investigation is to gather primary data from these beaches, some of the factors (table 2 and table 4) may require secondary research, such as ‘safety records (deaths)’ (table 3). The Category Index (table 1) shows to have empty spaces in 46 of the 50 factors, this is due to a potentially large variation in ranking 2-4 for 45 factors and rankings 2 and 4 for ‘beach condition/variation’. In contrast, the remaining 5 factors have specific variations in its category.





























	Category Index ranking 1-5

	Factors
	1
	2
	3
	4
	5

	Beach width at low tide
	<10m
	10-30m
	30-50m
	50-100m
	>100m

	Beach material
	cobbles
	sand/cobbles
	coarse sand
	
	fine sand

	Beach condition/variation
	erosional
	
	stable
	
	depositional

	Sand softness
	hard
	
	
	
	soft

	Water Temperature
	cold
	
	
	
	warm

	Air Temperature (midday)
	60oF
	
	
	
	90oF

	Number of sunny days
	few
	
	
	
	many

	Amount of rain
	large
	
	
	
	little

	Wind speeds
	high
	
	
	
	low

	Size of breaking waves
	high
	
	
	
	low

	Width of breaker zone
	0
	1-2
	3-4
	5
	6+

	Beach slope 
	steep
	
	
	
	gentle

	Longshore current
	strong
	
	
	
	weak

	Rip currents present
	often
	
	
	
	never

	Colour of sand
	grey
	black
	brown
	light tan
	white/pink

	Tidal range 
	>4m
	3-4m
	2-3m
	1-2m
	<1m

	Beach shape 
	straight
	
	
	
	pocket

	bathing area bottom conditions
	cobbles
	
	
	
	fine sand

	Trash and litter (garbage)
	rare
	
	
	
	common

	Oil and tar balls
	common
	
	
	
	rare

	Glass and rubble
	common
	
	
	
	rare

	Views and vistas (local)
	obstructed
	
	
	
	unobstructed

	Views and vistas (far)
	confined
	
	
	
	unconfined

	Buildings/urbanism
	pristine
	
	
	
	overdeveloped

	Access
	poor
	
	
	
	great

	Misfits (Nuclear stations/offshore dumping)
	present
	
	
	
	none

	Nearby vegetation 
	none
	
	
	
	many

	Well-kept grounds (Promenades/nature)
	no
	
	
	
	yes

	Amenities
	none
	
	
	
	some

	Lifeguards
	none
	
	
	
	some

	Safety records (deaths)
	none
	
	
	
	some

	Domestic animals
	many
	
	
	
	none

	Noise (cars, roads, trains)
	none
	
	
	
	plentiful

	Noise (crowds, radios)
	none
	
	
	
	plentiful

	Sea walls, ripraps, concrete/rubble
	large amount
	
	
	
	none

	Intensity of beach use
	overcrowded
	
	
	
	open space

	Off-road vehicles
	common
	
	
	
	none

	Floatables in water (garbage)
	common
	
	
	
	none

	Public safety (from crime)
	common
	
	
	
	rare

	Competition for free beach use (leisure)
	many
	
	
	
	few

	Turbidity 
	turbid
	
	
	
	clear

	Water colour
	grey
	
	
	
	clear

	Floating/suspended human material
	plentiful
	
	
	
	none

	Algae in water
	infested
	
	
	
	absent

	Red tide 
	common
	
	
	
	none

	Smell
	bad odours
	
	
	
	fresh salty air

	Wildlife
	none
	
	
	
	plentiful

	Pests
	common
	
	
	
	none

	Sewage across the beach
	several
	
	
	
	none

	Seaweed/jellyfish on the beach
	many
	
	
	
	none



	Key factors

	
	Physical

	
	Anthropogenic

	
	Biological


Table 1 – a table to show 50 key factors of Physical, Anthropogenic and Biological factors using the Category Index ranked 1-5. 




3. Results
Tables 2-4 consists of three different factors, such as the Physical, the Biological and the Anthropogenic, with potential impacts on the Gower beaches. Table 2 states the Physical factors the impact Gower beaches, with 18 variables. Table 3 states the Anthropogenic factors the impact Gower beaches, with 22 variables. Table 4 states the Biological factors that impact Gower beaches, with 10 variables. All factors were measured using the Category Index ranked 1-5 (table 1). Figure 6 shows a clustered bar chart of the percentages of such factors as Physical, Biological and Anthropogenic that impact the four Gower beaches. 

In regards with the Physical factor, figure 6 portrays Langland with the highest percentage of 43% followed by Port Eynon with 39%, Rhossili Bay with 38% and Swansea Bay with the lowest percentage of 34%. In contrast, table 2 states that Rhossili Bay is ranked the highest in Gower with a total of 60, Port Eynon and Langland with a total of 58 each. Swansea Bay has the lowest ranking with a total of 52.

In regards with the Anthropogenic factor, Swansea Bay has the highest percentage in Gower of 44% (figure 6) or a total of 73 (table 3), followed by Langland with a percentage of 41% (figure 6) or a total of 55 (table 3) and Rhossili Bay with a percentage of 34% (figure 6) or a total of 53 (table 3). Port Eynon has the lowest percentage in Gower of 33% (figure 6) or a total of 49 (table 3). 

In regards with the Biological factor, Port Eynon has the highest percentage in Gower with 29% (figure 6) or a total of 43 (table 4), followed by Rhossili Bay with a percentage of 28% (figure 6) or a total of 40 (table 4), Swansea Bay has a percentage of 22% (figure 6) or a total of 34 (table 4). Langland has the lowest percentage in Gower with 16% (figure 6) or a total of 22 (table 4). 









	
	Beaches ranked 1-5

	Physical Factors
	Port Eynon (PE)
	Rhossili Bay (RB)
	Langland (L)
	Swansea Bay (SB)

	Beach width at low tide 
	4
	5
	5
	5

	Beach material
	5
	3
	2
	5

	Beach condition/variation
	4
	3
	5
	3

	Sand softness
	4
	4
	3
	5

	Water Temperature
	1
	1
	1
	5

	Air Temperature (midday)
	2
	2
	4
	2

	Number of sunny days
	1
	1
	1
	1

	Amount of rain
	1
	1
	1
	1

	Wind speeds
	1
	1
	1
	1

	Size of breaking waves
	4
	5
	4
	4

	Width of breaker zone
	5
	5
	3
	3

	Beach slope 
	5
	5
	5
	4

	Longshore current
	1
	2
	4
	2

	Rip currents present
	2
	4
	5
	3

	Colour of sand
	3
	4
	4
	3

	Tidal range 
	5
	5
	5
	1

	Beach shape 
	5
	4
	4
	2

	Bathing area bottom conditions
	5
	5
	1
	2

	Total
	58
	60
	58
	52


Table 2 – a table to show physical factors that impact four Gower beaches after using the Category Index ranked 1-5.
	Beaches ranked 1-5

	Anthropogenic Factors
	Port Eynon (PE)
	Rhossili Bay (RB)
	Langland (L)
	Swansea Bay (SB)

	Trash and litter (garbage)
	2
	1
	1
	2

	Oil and tar balls
	1
	1
	5
	5

	Glass and rubble
	1
	1
	5
	2

	Views and vistas (local)
	5
	5
	4
	1

	Views and vistas (far)
	2
	1
	2
	2

	Buildings/urbanism
	5
	1
	4
	2

	Access
	4
	1
	3
	5

	Misfits (Nuclear stations/offshore dumping)
	1
	1
	1
	1

	Nearby vegetation 
	3
	2
	3
	2

	Well-kept grounds (Promenades/nature)
	2
	2
	4
	4

	Amenities
	4
	3
	5
	5

	Lifeguard facilities
	1
	1
	2
	2

	Safety records (deaths)
	2
	2
	1
	2

	Domestic animals
	5
	5
	4
	4

	Noise (cars, roads, trains)
	1
	1
	1
	4

	Noise (crowds, radios)
	2
	1
	1
	5

	Sea walls, ripraps, concrete/rubble
	2
	1
	2
	3

	Intensity of beach use
	2
	4
	2
	5

	Off-road vehicles
	1
	1
	1
	1

	Floatables in water (garbage)
	1
	5
	1
	3

	Public safety (from crime)
	1
	5
	1
	5

	Competition for free beach use (leisure)
	1
	5
	2
	5

	Total
	49
	53
	55
	73


Table 3 – a table to show anthropogenic factors that impact four Gower beaches after using the Category Index ranked 1-5.
	[bookmark: _Hlk26635602]Beaches ranked 1-5 

	Biological Factors
	Port Eynon (PE)
	Rhossili Bay (RB)
	Langland (L)
	Swansea Bay (SB)

	Turbidity 
	3
	3
	2
	2

	Water colour
	4
	4
	3
	3

	Floating/suspended human material
	5
	5
	1
	5

	Algae in water
	5
	5
	3
	5

	Red tide 
	5
	5
	4
	5

	Smell
	4
	5
	1
	4

	Wildlife
	3
	1
	5
	5

	Pests
	5
	5
	1
	1

	Sewage across the beach
	5
	5
	1
	2

	Seaweed/jellyfish on the beach
	4
	5
	1
	2

	Total
	43
	40
	22
	34


Table 4 – a table to show biological factors that impact four Gower beaches after using the Category Index ranked 1-5.

4. Discussion
Identifying the importance of scenic assessments require numerous statistics (table 2, table 3, table 4 and figure 6) and using the Category Index (table 1) to search for qualitative and quantitative data. The data for each beach (figure 6) demonstrates how Port Eynon, Rhossili Bay and Langland have similar trends; for each beach, the physical factor has shown to be the highest, followed by the anthropogenic factor. In contrast, a potential anomaly is the anthropogenic factor for Swansea Bay has shown to be the highest, followed by the physical factor. The biological factor remained constant as the lowest trend for every Gower beach.

Statistical evidence from table 2 may indicate how Langland has the highest rate for Physical factor in Gower; the ‘wind speeds’ is high (table 2, rank 1), the ‘beach material’ is sand/cobbles (table 2, rank 2) and ‘bathing area bottom conditions’ is cobbles (table 2, rank 1) signify the beach experiences destructive waves. Visual evidence from figure 3 shows that the beach is dominated by rocky material with less sandy material. In contrast to Langland, statistical evidence from table 2 shows the beaches of Port Eynon, Rhossili Bay and Swansea Bay indicate experiences of constructive waves. The ‘beach material’ for Port Eynon, Rhossili Bay and Swansea Bay are fine sand (table 2, rank 5), the ‘beach condition and variation’ for Port Eynon is stable/depositional (table 2, rank 4), for Rhossili Bay and Swansea Bay are stable (table 2, rank 3), ‘bathing area bottom conditions’ for Port Eynon and Rhossili Bay are fine sand (table 2, rank 5) although for Swansea Bay is sand/cobbles (table 2, rank 2). Visual evidence from figure 2 and 4 show that Rhossili Bay and Swansea Bay beaches are dominated by sandy material, however, figure 3 shows that Port Eynon is largely dominated by sand with rocky material present due to the two headlands on either side of the beach.

Statistical evidence from table 3 may indicate how Swansea Bay has the highest rate for Anthropogenic factor in Gower; the ‘noise (cars, roads, trains)’ is a fair amount (table 3, rank 4), the ‘noise (crowds, radios)’ is plentiful (table 3, rank 5), the ‘access’ is great (table 3, rank 5) and ‘buildings/urbanism’ is overdeveloped (table 3, rank 5). Visual evidence from figure 4 shows that the surrounding land of Swansea Bay beach contains minimal foliage and substantial urban development, in regards that the beach is the longest in distance, of 7.9km, and contains the highest population of its bordering regions, of 64,702 citizens, in Gower (section 1).   

In contrast to Swansea Bay, statistical evidence from table 3 shows that beaches of Port Eynon, Rhossili Bay and Langland indicate the potential impact of the population surrounding the beaches. The ‘noise (cars, roads, trains)’ for Port Eynon, Rhossili Bay and Langland are none (table 3, rank 1), the ‘noise (crowds, radios)’ for Rhossili Bay and Langland are none (table 3, rank 1) and little (table 3, rank 2) for Port Eynon. The ‘access’ is mixed for the three beaches; Rhossili Bay is poor (table 3, rank 1), Langland is satisfactory (table 3, rank 3) and Port Eynon is good (table 3, rank 4). Likewise, ‘buildings/urbanism’ is also mixed rankings; Rhossili Bay is pristine (table 3, rank 1), Langland is developed (table 3, rank 4) and Port Eynon is overdeveloped like Swansea Bay (table 3, rank 5). Visual evidence from figure 1, figure 2 and figure 3 shows that the surrounding land of the three beaches contain substantially more amount of foliage than of Swansea Bay (figure 1) as the population is also significantly less than of Swansea Bay, a total of 18,739 citizens (section 1). 

Statistical evidence from table 4 may indicate how both Port Eynon and Rhossili Bay have the highest rates for Biological factor in Gower, Port Eynon higher ranked of the two beaches; the ‘sewage across the beach’ and ‘pests’ are (5; none) for both beaches. The only possible anomaly to this trend is that ‘wildlife’; Port Eynon has a few (table 4, ranked 3) as Rhossili Bay has none (table 4, ranked 1). Statistical evidence from table 4 portrays a contrasting result for Swansea Bay and Langland compared to Port Eynon and Rhossili Bay. the ‘sewage across the beach’ and ‘pests’ are (1; common, 2; several) for Langland and Swansea Bay respectively. Furthermore, the ‘wildlife’ anomaly is (5; plentiful) on both beaches. Unlike Port Eynon, Langland and Swansea Bay, Rhossili Bay is regulated by the National Trust, which as mentioned, Rhossili Bay having no ‘wildlife’ (table 4, ranked 1) may be perceived as an anomaly.

Regarding the four Gower beaches, Port Eynon and Langland are awarded the blue flag status as Rhossili Bay and Swansea Bay do not have blue flags. As previously mentioned, the access at Rhossili Bay is poor (table 3, rank 1) and the ‘lifeguard’ facilities for both Rhossili Bay and Swansea Bay are none (table 3, rank 1). Unlike Swansea Bay and Rhossili Bay, Port Eynon and Langland are regulated with its management plan by City and County of Swansea. 

The management plan by City and County of Swansea discussed a variety of factors for Langland, although these factors were chosen from the management plan for comparison (City and County of Swansea, 2017);
1. Water quality = there are no specific actions suited that apply to Langland.
2. Environmental management = to sustain high amenity value of the beach accommodations and the surrounding public area within the proximity of Langland Bay Conservation Area.
3. Biodiversity management = to act to mitigate, or remove Japanese Knotweed (Fallopia japonica) along with other invasive and non-native species.
4. Ensuring safety = to consider introducing lifeguard volunteers during weekends in Winter.
5. Improving facilities = to consider Langland as a UK destination for surfing – to invest in new and improved facilities, such as lockers, hot showers and changing facilities. 

The management plan by City and County of Swansea also discussed a variety of factors for Port Eynon, although these factors were chosen from the management plan for comparison (City and County of Swansea, 2017);
1. Water quality = there are no specific actions suited that apply to Port Eynon.
2. Environmental management = to understand the ways to reduce inappropriate/illegal use of sand dunes for firefighting and camping. Also, to retain support for the Gower Safe Initiative to mitigate anti-social behaviours.
3. Biodiversity management = to understand the location and extent of petrified forest and comply with management requirements.
4. Ensuring safety = Preventing risks of hidden hazards in the proximity of the dunes, such as broken glass and wire.
5. Improving facilities = Identify possibilities to integrate the public space between the seashore and the shops. Redesigning the roundabout and pedestrian areas if required.

‘Safety records (deaths)’ (table 3) is the only factor that required secondary research, however, the only media companies were found as sources.

5. Conclusion
The beach scenic assessment proves to show vital results to understand the use of beaches in Gower. Using a similar methodology as Ergin et al., understanding the importance of the Physical factor, the Anthropogenic factor and the biological factor are significant.

A report written by Semeoshenkova, V. discusses the assessment of beach quality and management of Sotevento, Algarve, Portugal. Although the investigation is similar of the one conducted in Gower, the methodology is different; the methodology demonstrates how the Bathing Area Registration and Evaluation (BARE) Framework using a criterion defining the BARE Framework (Williams and Micallef, 2009) and using questionnaires as qualitative methods referring to beach profile, beach quality and management approaches (Semeoshenkova, 2010).

The investigation portrayed some vital information regarding the uses of Gower beaches; a trend is shown in figure 6 of Port Eynon, Rhossili Bay and Langland have the physical factor as the highest followed by the anthropogenic factor then the biological factor. In contrast, an anomaly to this trend appears with Swansea Bay, with the anthropogenic as the highest factor followed by the physical factor then the biological factor. 

The economic impact using STEAM research shown that Swansea has earned a high financial figure of £477.74m. To improve the beaches rankings, funding could be increased in Rhossili Bay to enhance ‘access’ for everyone; Port Eynon can invest in integrating public spaces between the seashore and shops as well as not overdeveloping; Langland could invest in water quality to reduce water turbidity (table 4, rank 2); Swansea Bay could invest more into ‘lifeguard facilities’ as the beach is the largest in Gower and with a likelihood of being mostly visited beach in regards to the having the biggest population in the surrounding regions (section 1).
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Figure 6 - A clustered bar chart to show factors impacting Gower beaches in percentage (%).
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