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Abstract: Along the coast of Peru, intensive urbanization and tourism development were related to
coastal scenery deterioration. This investigation carried out a scenery evaluation of 20 urban beaches
from the “Circuito de Playas de la Costa Verde” (CPCV), a key beach corridor in Lima (Peru). For
this purpose, the Coastal Scenic Evaluation System (CSES) was applied in three different seasons,
using fuzzy logic to reduce observer subjectivity and estimate the Evaluation index (D). A total of
26 parameters were evaluated to estimate the D value during summer 2020, winter 2020, and summer
2021, to determine the temporal variability of the landscape of an urban coastal sector, such as the
CPCV. The results show that all evaluated beaches are classified as very unattractive sites (Class V).
Additionally, no significant differences were found between seasons but between beaches. Litter
and disturbance factors (noise) were the main human parameters that had low and variable scores
during assessments and influenced the D index value estimate. This scenery assessment proposes
further implementations of new beach management strategies and actions focusing on landscaping
and conserving coastal ecosystems. Strengthening monitoring to reduce noise and litter disturbance
and promoting environmentally friendly coastal usage are vital aspects that must be implemented.

Keywords: beach management; beach evaluation; coastal scenery; CSES; Costa Verde

1. Introduction

Cities worldwide are increasingly urbanized and coastal [1], which means a higher
number of citizens residing and working within coastal ecosystems, such as beaches,
wetlands, dunes, and others. According to its anthropogenic dimension, beaches can
be classified as remote, rural, village, urban, or resort. Remote beaches are defined by
difficulty of access, and a very limited or no public transport service. Rural beaches can
be found outside the urban/village environment and have virtually no facilities. Village
beaches are found outside the main urban environment and have a small, permanent
population. Resort beaches are located adjacent to an accommodation complex [2]. Urban
beaches are mainly freely open to the public and are located near urban areas, which
are characterized for having well-established public services adjacent to central business
districts and commercial activities such as fishing [3].

The deterioration of coastal scenery can be associated with intensive urbanization that
produces water and soil pollution, along with the loss of tourism potential, affecting the
ecosystem equilibrium, local coastal communities, and national economies [4]. Various
methodologies have been applied to assess “landscape” through the years, considering
the character assessment factors as natural, cultural, and aesthetic. Landscape charac-
ter assessment [5] and landscape assessment and decision-making process (LANDMAP)
have been used to assess landscape resources to facilitate decision-making and natural
resource planification [6]. LANDMAP methodology reunites five spatially related datasets
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with information about the characteristics that influence the geology, habitats, and cul-
tural and historic landscape, along with visual and sensory, which is managed through
a geographical information system. Hence, the characteristics of an area can be mapped
by its landscape qualities and characteristics, and survey records document those quali-
ties and characteristics in addition to management recommendations and criteria-based
evaluations [5].

A coastal scenery evaluation system (CSES), developed by Ergin et al. [7], comprises
an assessment (about priorities and preferences) of physical and human parameters which
were addressed adequately by adapting fuzzy-logic mathematics to provide an evidence-
based approach for coastal management decisions [8].The result of this evaluation provides
a numerical ‘decision parameter’ referred to as the “D value” which values are bracketed
to classify the attractiveness of coastal sites in a five-scale attribute rating system. The scale
is detailed as follows: Class I (D ≥ 0.85) for coastal sites are extremely attractive sites with
very high landscape value, to Class V (D < 0.00) for urban poor sites with low landscape
value and intensive development.

Around the world, many CSES assessments have been performed on several urban
beaches around the world (Table 1) to classify the attractiveness of beaches and to iden-
tify beaches in need of improvement [9]. Additionally, more than a thousand beaches
worldwide have been assessed with the CSES, while the most investigated areas are in
Latin American coastal countries such as Colombia, Brazil, Cuba, and Chile, followed by
European coastal sites [6]. The attractiveness of a beach is important due to the perception
of visitors since the scenery factor is one of the most important reasons to choose a specific
beach [10]. Furthermore, CSES has been applied to enhance the reasonable use of coastal
resources to benefit tourists and protect the environment from human pressures [6].

Table 1. State-of-the-art CSES performed on urban beaches around the world.

Reference Country
Number of
Assessed
Beaches

Number of
Urban Beaches

Assessed

Urban Beaches
Scenery Class

[11] Spain 45 19 II, III, IV, V
[12] Colombia 35 14 IV, V
[13] Brazil 12 12 III, IV, V
[14] Spain 54 14 IV, V
[15] Cuba 100 10 II, III, IV, V
[16] Colombia 137 31 II, IV, V
[17] Chile 96 25 IV, V
[4] Brazil 8 3 IV, V
[18] Spain 56 22 IV, V
[19] Italy 25 11 III, IV, V

In South America, urban touristic beaches are localized in cities such as Mar del Plata
(Argentina); this beach is positioned as the leading destination for sun, sea, and sand
tourism (3S) in the country [20]. Montevideo, (e.g., Pocitos Beach, Uruguay) and Balneário
Camboriú (Brasil) beaches are recognized for being surrounded by high-rise buildings
and boulevards, while tourism is the most important economic activity related to the
beaches [21]. In Peru, “The Circuito de Playas de la Costa Verde” (CPCV) is one of the
most touristic and entertaining coastal beach corridors of Lima [22], receiving thousands
of visitors every day during summer [23]. The CPCV is surrounded by sports complexes,
restaurants, parks, and infrastructure for pedestrian and vehicular traffic [24], typical of
urban beaches. The CSES assessment in this research aimed to highlight those parameters
in need of improvement for better scenic quality, since the scenery is an essential component
of tourism and drives the economy of many coastal areas [6,17].

The objective of this investigation was to determine the temporal variability of the
landscape of the CPCV, an important beach corridor, which to date does not have eval-
uations of this type. In this corridor, CSES was applied to calculate the coastal scenic
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evaluation index (D) of twenty beaches during the summer (2020), winter (2020), and
summer (2021 COVID-19) seasons. These results provide complementary information
on the current situation of the evaluated beaches, facilitating the identification of those
beaches with deficits in specific human parameters which can effectively be improved
throughout the enhancement of coastal management. This information will be helpful for
the authorities in charge interested in improving the scenic quality of the beaches and at
the same time promoting this urban coastal site conservation and protection against human
coastal resources pressures.

2. Materials and Methods
2.1. Study Area

The CPCV is a coastal strip of approximately 33 km, connecting five districts of the
city of Lima (Peru), with sandy, gravel, and pebble beaches along with rock groynes
perpendicular to the coastline [25], that constitutes a touristic, recreational, and cultural
area [26], where citizens and foreign tourists practice different sports such as cycling and
surfing [27]. It was built in the 1970s to set up a fast vehicle traffic route linking isolated
beaches, next to access roads to the beaches for the population recreation and tourism
simultaneously [28,29]. This investigation was performed in twenty beaches located in the
districts of Miraflores, Barranco, and Chorrillos, along the CPCV (Figure 1). The beaches
along this corridor have certain differences between each other, Miraflores beaches have
a minor number of visitors than Chorrillos beaches, and the predominant visitors are
surfers followed by bathers. Beaches in Barranco are next to boulevards and restaurants,
and are also directly connected to highly touristic sites in Lima. The southern beaches in
Chorrillos district have a wider beach face width compared to beaches in the other two
districts, and a broader visitors affluence, most of them bathers. These beaches provide
important ecosystem services for the community, such as provisioning, regulating and
cultural. Furthermore, the CPCV beaches are highly visited in Lima, overall, during
summer seasons [30].

2.2. Data Collection

Three sampling campaigns were performed in three different periods. The first sam-
pling was performed in February 2020 (summer season), before the beginning of the
national state of emergency due to the SARS-CoV-2 virus pandemic (access to the beaches
was permitted to all public). The second sampling was performed in September 2020
(winter season), during the SARS-CoV-2 virus pandemic; there was no access restriction
to the beaches during this period. The last sampling was performed in February 2021
(summer season); this period was characterized by restricted access to the beaches due
to health restrictions decreed by the government. Each beach was evaluated on three
consecutive days following the north to the south route during bathing hours, between
9:00 a.m. and 2:00 p.m. Then, nine evaluations were performed for each place. Geographic
coordinates were recorded in each sampled point with a GPS receiver Garmin eTrex® 20
(Southampton, UK).

Scenery assessment was performed through CSES [7], using fuzzy logic to reduce
the observers’ subjectivity during each parameter evaluation [9,31]. The total number of
parameters was 26, i.e., 18 physical (cliff height, cliff slope, cliff features, beach face type,
beach face width, beach face color, rocky shore slope, rocky shore extent, rocky shore rough-
ness, dunes, valley, skyline landform, tides, coastal landscape features, vistas, water color
and clarity, natural vegetation cover, vegetation debris) and 8 human parameters (noise
disturbance, litter, sewage discharge evidence, non-built environment, built environment,
access type, skyline, utilities) considered essential to categorize a coastal scenery. Each
parameter was scored in a ranking of 1 (absent or low quality) to 5 (excellent quality)
following the scale detailed in Ergin et al. [7] (Table 2). The final D index is influenced by
the 1 to 5 attribute rating since high scores such as 4 and 5 are related to characteristics and
conditions of the 26 parameters preferred for beachgoers.
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Figure 1. The study area in CPCV, Lima, Peru, indicating sampled points. (A) Map of Peru with 
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the sampled points. From north to south: Los Delfines (LD), Tres Picos (TP), Punta Roquitas (PR), 
La Pampilla 2 (PM), La Pampilla (PA), Waikiki (WK), Makaha (MK), Redondo (RD), La Estrella (LE), 
Las Piedritas (PD), Las Cascadas (LC), Barranquito (BT), Los Pavos (PV), Barranco (BR), Los Yuyos 
(LY), Las Sombrilla (LS), Agua Dulce (AD), Los Pescadores (PE), La Caplina (LN) and La Herradura 
(LH). 
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Figure 1. The study area in CPCV, Lima, Peru, indicating sampled points. (A) Map of Peru with
emphasis on the department of Lima. (B) Districts included in the sample. Black squares represent
the sampled points. From north to south: Los Delfines (LD), Tres Picos (TP), Punta Roquitas (PR), La
Pampilla 2 (PM), La Pampilla (PA), Waikiki (WK), Makaha (MK), Redondo (RD), La Estrella (LE), Las
Piedritas (PD), Las Cascadas (LC), Barranquito (BT), Los Pavos (PV), Barranco (BR), Los Yuyos (LY),
Las Sombrilla (LS), Agua Dulce (AD), Los Pescadores (PE), La Caplina (LN) and La Herradura (LH).

2.3. Data Analysis

The coastal scenic evaluation index (D) was estimated as an attractiveness indicator
of the evaluated site [7]. According to D, the coastal site scenic value could be catego-
rized into five distinct classes: Class I (D ≥ 0.85) for extremely attractive sites, Class II
(0.65 ≤ D < 0.85), Class III (0.40 ≤ D < 0.65), Class IV (0 ≤ D < 0.40) and Class V (D < 0) for
very unattractive urban areas.

A comparison between D values was performed (i) for each beach without considering
the period, (ii) between periods without considering the beaches due to the normality and
homoscedasticity test results (Shapiro–Wilk and Levene tests, p < 0.05; Supplementary
Material), the non-parametric test of Kruskal–Wallis was performed following a Mann–
Whitney pairwise post hoc test to find the significant differences. Analysis and figures were
performed with PAST V 4.05 (MNH, University of Oslo, Oslo, Norway) [32] and ArcGIS
10.5 software (Redlands, CA, USA) [33].
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Table 2. Coastal scenic evaluation system [7].

No: Physical Parameters
Rating

1 2 3 4 5

1

Cliff

Height (H) Absent (<5 m) 5 m ≤ H < 30 m 30 m ≤ H ≤ 60 m 60 m ≤ H ≤ 90 m H ≥ 90 m

2 Slope <45◦ 45–60◦ 65–75◦ 75–85◦ Circa Vertical

3 Special features * Absent 1 2 3 Many > 3

4

Beach face

Type Absent Mud Cobble/boulder Pebble/gravel
(±sand) Sand

5 Width (W) Absent W < 5 m or W > 100 m 5 m ≤ W < 25 m 25 m ≤ W < 50 m 50 m ≤ W ≤ 100 m

6 Color Absent Dark Dark Tan Light tan/bleached White/Gold

7

Rocky shore

Slope Absent <5◦ 5–10◦ 10–20◦ >20◦

8 Extent Absent <5 m 5–10 m 10–20 m >20 m

9 Roughness Absent Distinctly jagged Deeply pitted
and/or irregular Shallow pitted Smooth

10 Dunes Absent Remnants Fore-dune Secondary ridge Several

11 Valley Absent Dry Stream (<1 m) Stream (1–4 m) >4 m

12 Skyline landform Not Visible Flat Undulating Highly undulating Mountainous

13 Tides Macro (>4 m) Meso (2–4 m) Micro (<2 m)

14 Coastal landscape features ** None 1 2 3 >3

15 Vistas Open on one side Open on two sides Open on three
sides Open on four sides

16 Water color and clarity Muddy
Brown/Grey

Milky blue/green;
opaque Green/grey Blue Clear blue/dark

blue Very clear turquoise

17 Natural vegetation cover Bare (<10%
vegetation only)

Scrub/garigue/grass
(marram/gorse/ferns,
bramble/meadow etc)

Wetland/meadow Wetland ± Mature
tees

Variety of mature
trees/mature
natural cover

18 Vegetation debris Continuous >
50 cm high Full strand line Single

accumulation Few scattered items None

Human parameters 1 2 3 4 5

19 Noise disturbance Intolerable Tolerable Little None

20 Litter Continuous
accumulations Full strand line Single

accumulation Few scattered items Virtually absent

21 Sewage discharge evidence Sewage evidence Some evidence
(1–3 items)

No evidence of
sewage

22 Non-built environment *** None Hedgerow/terracing
monoculture

Field mixed
cultivation ±
trees/natural

23 Built environment **** Heavy industry Heavy tourism
and/or urban

Light tourism
and/or urban

and/or sensitive
industry

Sensitive tourism
and/or urban Historic and/or none

24 Access type No buffer
zone/heavy traffic Buffer zone/light traffic Parking lot visible

from coastal area
Parking lot not visible

from coastal area

25 Skyline Very unattractive Unattractive Sensitively
designed high/low

Very sensitively
designed

Natural/historic
features

26 Utilities ***** >3 3 2 1 None

Note(s): * Cliff special features: indentation, banding, folding, scree, irregular profile, etc. ** Coastal landscape
features: peninsulas, rock ridges, irregular headlands, arches, windows, caves, waterfalls, deltas, lagoons, islands,
stacks, estuaries, reefs, fauna, embayment, tombola, etc. *** Non-built environment: **** Built environment
caravans will come under tourism; grading 2: large intensive caravan site; grading 3: light, but still intensive
caravan sites; grading 4: sensitively designed caravan sites. ***** Utilities: power lines, pipelines, streetlamps,
groynes, seawalls, revetments, etc.

3. Results
3.1. Beach Descriptions

The CPCV beaches assessed in this investigation are localized in the Miraflores, Bar-
ranco, and Chorrillos districts inside Lima province. In the Miraflores district, gravel
beaches such as Los Delfines and Tres Picos are normally less crowded than other beaches.
In consequence, parameters such as litter and noise disturbance had higher scores on
those beaches. Punta Roquitas beach is recognized for its strong surf break-off, alongside
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a pedestrian bridge, while Pampilla 2, Pampilla, and Waikiki beaches are also linked to
surfing and other sports such as running or cycling activities. Makaha is a particular beach
for beginner surfers surrounded by various surf schools and a touristic restaurant built in
the middle of the groynes (Figure 2). Redondo and La Estrella are wider beaches with a
bigger area separating each other and can also be used for many sports, such as running
and cycling. On these beaches, litter and noise disturbance parameters were not evident,
unlike on other beaches. One of the most important factors for litter management is the
frequency of cleaning operations, this was most noticeable when evaluating beaches inside
the Miraflores district, compared to other beaches in Barranco and Chorrillos districts.
Additionally, cleaning operations were less observed during winter season evaluations.
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The first beach from north to south in Barranco district is Las Cascadas, where the
access is not as recognizable as in the rest of the beaches (because it is next to the Aquatic
Rescue Unit of the National Police of Peru), and the presence of people was low in all
season’s campaigns, while litter and noise parameters had high scores. Barranquito beach
is localized in the middle of a boulevard (Figure 3). Los Pavos and Barranco beaches are
surrounded by clubs, restaurants, and a pedestrian bridge that gives direct access from
touristic sites in Barranco district. It was also notable the presence of litter and an increase
in noise disturbance in some beaches.
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Figure 3. Images of the evaluated beaches. La Estrella (LE), Las Piedritas (PD), Las Cascadas (LC),
Barranquito (BT), Los Pavos (PV), and Barranco (BR).

Chorrillos district is characterized for its wide sandy beaches; Los Yuyos, Las Sombril-
las and Agua Dulce (Figure 4), which are calm water beaches close to various snack spots
and large parking lots. Los Pescadores beach is next to a fishing terminal, local seafood mar-
kets, and restaurants. La Caplina is one of the least visited beaches due to its distance from
the main access routes of the CPCV. La Herradura Broadwalk is surrounded of traditional
food restaurants, benches, and a bikeway. Disturbance factor and litter parameter low
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scores in some of these beaches had negatively affected the scenic value, overall, during
the winter season, when litter presence was higher.
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Figure 4. Images of the evaluated beaches. Los Yuyos (LY), Las Sombrilla (LS), Agua Dulce (AD), Los
Pescadores (PE), La Caplina (LN), and La Herradura (LH).

3.2. D Value Estimate

All sampled beaches were classified as “Class V” (D < 0): very unattractive urban
areas, with a low scenery value and a D lower than zero. The results described in Table 3
are representing the “D” value that was used for the classification of beaches. The 2020
summer season 3-day average value was −0.46 to −0.17, the winter season 3-day average
value ranged from −0.48 to −0.21, while the D 3-day average value for the summer season
(2021) was −0.39 to −0.21 (Table 3). Significant differences between seasons were not found
(H = 5.71; p = 0.06), while significant differences between beaches were found (H = 62.23;
p = 0.00) (more detailed information is presented in Supplementary Material). The highest
D index value was estimated in La Caplina beach (summer 2020); the lowest value was
obtained in La Pampilla 2 beach (winter 2020, Table 3). Additionally, the highest mean
(three seasons average) D index value was estimated in La Herradura and the lowest
in Waikiki.
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Table 3. D index values for summer 2020, winter 2020, summer 2021 (3-day average) and the mean
D index value per beach. Variations between the D index of the CPCV beaches were mainly due to
human parameters (litter and noise disturbance) daily and period variation.

Beach Summer 2020 (D) Winter 2020 (D) Summer 2021 (D) Mean (D)

Los Delfines −0.28 −0.30 −0.36 −0.31
Tres Picos −0.29 −0.30 −0.30 −0.30

Punta Roquitas −0.33 −0.40 −0.33 −0.35
La Pampilla 2 −0.30 −0.48 −0.39 −0.39
La Pampilla −0.36 −0.31 −0.30 −0.32

Waikiki −0.46 −0.39 −0.32 −0.39
Makaha −0.30 −0.36 −0.35 −0.34
Redondo −0.27 −0.27 −0.29 −0.27

La Estrella −0.36 −0.30 −0.30 −0.32
Las Piedritas −0.30 −0.30 −0.30 −0.30
Las Cascadas −0.37 −0.30 −0.38 −0.35
Barranquito −0.33 −0.40 −0.32 −0.35
Los Pavos −0.31 −0.30 −0.32 −0.31
Barranco −0.46 −0.36 −0.34 −0.38

Los Yuyos −0.41 −0.21 −0.26 −0.29
Las Sombrillas −0.41 −0.23 −0.27 −0.31

Agua Dulce −0.41 −0.22 −0.26 −0.30
Los Pescadores −0.41 −0.28 −0.35 −0.34

La Caplina −0.17 −0.36 −0.24 −0.26
La Herradura −0.20 −0.27 −0.21 −0.23

In some instances, D values increased in summer 2021, (e.g., La Pampilla, Waikiki,
Barranquito, Barranco); in other cases, (e.g., Los Delfines, Redondo, Las Cascadas), this
value had a decreasing trend. La Herradura and La Caplina beaches were examples where
the D value was one of the highest in summer 2020; then, in winter 2020, the D value
decreased; finally, in summer 2021, the D value increased again (Table 3, Figure 5). Despite
the D index variations, the “Class V” classification remained in all sampling and beaches.
Daily D values with significant differences were not found at any beach.
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Figure 5. Variations on the D index values, (A) summer 2020, (B) winter 2020, (C) summer 2021.
Variations occurred in the same class category V. From north to south: Los Delfines (LD), Tres Picos
(TP), Punta Roquitas (PR), La Pampilla 2 (PM), La Pampilla (PA), Waikiki (WK), Makaha (MK),
Redondo (RD), La Estrella (LE), Las Piedritas (PD), Las Cascadas (LC), Barranquito (BT), Los Pavos
(PV), Barranco (BR), Los Yuyos (LY), Las Sombrilla (LS), Agua Dulce (AD), Los Pescadores (PE), La
Caplina (LN) and La Herradura (LH).
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In winter 2020, despite the general noise reduction in the southernmost beaches, litter
scattered items and accumulations in some of the beaches, (e.g., La Caplina and La Her-
radura) and punctual noise due to constructions in some northernmost beaches (Figure 1)
were noticed, inducing a decrease in the D value (Tables 3 and 4, Figure 5). In general, the D
index value increased for summer 2021, except for: Los Delfines, Makaha, Redondo and Los
Pavos (Figure 5), due to punctual crowded points inducing noise increasing (Tables 3 and 4).
Additionally, a considerable reduction in the number of beachgoers was observed in the
summer 2021 season due to health restrictions. However, significant differences in the daily
D index were not found due to constant people flow during the three consecutive days that
influenced human parameters.

Table 4. Noise disturbance and litter parameters scores for summer 2020, winter 2020, summer 2021
(3-day average). Scores range from 1 to 5, with 5 as excellent.

Summer 2020 Winter 2020 Summer 2021

Beach Noise
Disturbance Litter Noise

Disturbance Litter Noise
Disturbance Litter

Los Delfines 4 5 4 5 3 5
Tres Picos 4 5 4 5 4 5

Punta Roquitas 4 5 4 5 4 5
La Pampilla 2 4 5 2 5 3 5
La Pampilla 3 5 4 5 4 5

Waikiki 3 5 3 5 4 5
Makaha 4 5 3 5 3 5
Redondo 4 5 4 5 5 5

La Estrella 3 5 4 5 5 5
Las Piedritas 4 5 4 5 4 5
Las Cascadas 3 5 4 5 4 5
Barranquito 4 5 3 5 4 5
Los Pavos 4 5 4 5 5 5
Barranco 3 5 3 4 4 5

Los Yuyos 2 4 4 4 4 4
Las Sombrillas 2 4 5 4 5 5

Agua Dulce 2 4 4 4 5 5
Los Pescadores 2 4 3 4 3 4

La Caplina 4 4 5 3 5 4
La Herradura 3 4 5 4 5 5

4. Discussion
4.1. D Index Seasonal Variation

In tropical areas, the seasonal variations of nature are less strong than subtropical
areas, where the main variation were identified in the human features. In the same way,
within the eight human parameters of CSES, litter and noise have a short time dynamic
(days or even hours), while the other six can be static for months or years. Regarding
summer 2020, noise disturbance and litter presence were higher in beaches where more
people were observed during the evaluation days, (e.g., Barranco, Las Sombrillas, Los
Yuyos, Agua Dulce) than in other samplings. Higher noise disturbance during summer
is related to human activities carried out overall in this season. A seasonal increasing
abundance of litter has been observed in other beaches worldwide, (e.g., Alicante-Spain
beaches), where litter quantity was considerably more frequent in summer than in spring
despite the cleaning operations [34]. Additionally, in Morocco, litter abundance was higher
in autumn than in spring due to debris accumulation during summer and reduced cleaning
operations [35]. For the first time, the coastal scenery valuation was compared in different
periods, which use to be one of the critiques of this kind of study.
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4.2. Physical Parameters in Urban Beaches

Physical parameters (Figures 2–4) had a critical influence on the class calculation [17].
In our study, water color and clarity, and sand color ranked low scores since CPCV beaches
are characterized as “Green/grey/blue” (water color) and “dark tan” (sand color), which
are colors with low ranks. Water color parameter is linked to water masses characteristics,
ocean currents, and benthic sediment because sandy beaches sediment is not as thicker as
pebble beaches, then, the sand is easily resuspended, increasing the water turbidity [36].
The CPCV beach green water coloration is related to the high productivity of the Peruvian
ocean [37].

At the same time, sand color in non-urbanized beaches depends on the mineralogical
composition, vegetation debris, and degraded organic matter [38]. However, in urbanized
areas, sand color can also be related to anthropogenic actions such as beach nourishments
that can change the native sand color with different environmental and economic im-
pacts [39,40]. Another explanation of the physical parameter’s results are the CPCV sandy
beaches could be the erosion of sandy cliffs, which may have contributed in part to the
dark tan color of the sand [41]. Although in many cases little can be done to improve these
physical parameters, the recommendation is to improve the human parameters, which can
be more easily managed to upgrade the D score [16].

4.3. Human Parameters Variation

Overall, urban beaches are classified as III, IV or V Class (Table 1), due to the poor
scores on scenic features. Litter accumulation and noise disturbance factor on beaches were
the parameters that most affect the scenic index value (D). A slight difference was noted
on pebble/gravel beaches, (i.e., Los Delfines to Los Pavos, La Caplina, and La Herradura),
which might be related to the beach typology since gravel reduces the accumulation rate of
litter compared to sandy beaches [42], and because beachgoers prefer sandy beaches over
gravel ones [7]. Hence, the most considerable number of users could generate more litter
on those beaches.

Sand cleaning is a strategic management action on urban beaches, where litter sources
are bigger and more frequent than rural or remote beaches [43]. However, during winter
2020 less frequent cleaning operations were observed (particularly in La Caplina and La
Herradura), causing a lack of efficient solid waste management and security monitor-
ing, continuous litter and single beach litter accumulation (cigarette butts, plastic bottles,
bottle caps, food packaging). These observations were accord with other investigations
where plastic products were the most common beach litter [44,45]. This issue is rele-
vant because plastic is not only harmful to marine organisms, (e.g., by its ingestion or
entanglement) [46,47], but can produce tourism and recreational loss [48]; in that instance,
district managers should strengthen the beach security to avoid beach pollution. Similarly,
the correct management of cleaning operations depending on the litter source need to be
improved in all beaches [49]. In the CPCV beaches, one strategy to reduce the litter source
may start with activities to increasing sensibility to the problem in the visitor’s behavior
and to guarantee the cleaning service whole year around.

Noise disturbance, (e.g., horns, loudspeakers) was noticed in La Pampilla 2, Agua
Dulce, Las Sombrillas, and Barranco beaches (Table 4), where wave sound was even
imperceptible in some samplings (due to the beachgoers and traffic noise). Additionally,
the absence of an appropriate buffer zone (an area that divides two separate entities:
beach/road-parking lot) lowered the attractiveness of all the beaches, as observed in other
coastal assessments [19]. In consequence, noise reduction must be considered to improve
the management of the evaluated beaches and surpasses the deficit in this human parameter.
In addition, awareness campaigns for drivers who transit the CPCV can help to reduce
noise in this beach corridor.
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4.4. Scenic Features Affecting Urban Beaches around the World

Beaches in Class V have low physical and human parameters [17] and are located
on urban sites with an environmentally insensitive skyline [11], which is consistent with
our observations on the CPCV beaches. Despite a Class V category “Very Unattractive,”
the evaluated beaches attract thousands of people (overall citizens) daily, predominantly
during the summer season [26]. An investigation during 2014 revealed that the number
of daily users on these beaches was more than 7,000 per day, while most of the visitors
lived in districts near the CPCV [30]. Thus, the several access routes and the proximity to
the various districts of Lima are perhaps important factors driving visitors to the nearest
beaches. Overall, “proximity” was the main aspect in beach selection for local and national
visitors in the Caribbean littoral of Colombia [50]. Other examples of world coastal sites
with similar D index values are detailed in the Supplementary Material, representing urban
coastal sites with high tourism rates, despite the low attractiveness classification.

However, some urban beaches have been classified in Class II (Table 1), due to out-
standing physical features (white sand and turquoise water), and the limited influence of
human parameters, the absence of noise, sewage evidence, and litter [15,16]. Therefore,
urban beaches with high human parameters scores can be classified as class III or IV as
obtained in various investigations (Table 1). In the case of the CPCV, improving the human
parameters (litter, noise, built environment, buffer zone) and maintain the control of sewage
discharges could help to increase the D index value (Table 3).

It is also important to mention that the lowest D value estimated in CPCV (Table 3) was
higher than other world urban beaches assessed with the CSES (Supplementary Material).
Furthermore, urban beaches are not the only ones to classify as Class V, but also rural (Playa
Piloto, Cuba [15]), resort (Mar Verde, Cuba [15]), village (Laidatxu, Spain [14]) and remote
(Lido di Volano (South), Italy [19]), due to the presence of coastal protection structures, flat
coastal morphology (poor scenic features), pollution issues and heavy traffic of ships.

4.5. Future Beach Management Actions

Specific actions, such as regular beach cleaning operations and community education
and monitoring, should be implemented to raise awareness about the present and future
environmental threats [48]. Repressive measures to reduce disturbance (noise) of tourists
(loudspeakers usage) to prevent and avoid loud music might be applied to cover the regula-
tions and restrictions; banning the horns and loudspeakers that generate acoustic pollution
will help in this improvement [14,51]. Additionally, further scenery deterioration should
be avoided by limiting the construction of non-sensible infrastructures, such as buildings
or houses [18] near the coastline. Tourism incomes in Barranco and Chorrillos districts
might be the most affected if these measures are not executed since visitors of CPCV prefer
Barranco, Los Yuyos, Las Sombrillas, and Agua Dulce beaches [30]. Parameters such as
litter and noise disturbance are two of the most critical parameters for beachgoers’ prefer-
ences [52]; hence its variation will significantly influence the D final index. Modifications
of the “Plan Maestro de Desarrollo de la Costa Verde 2021–2031” (the official planning
document for this area) should consider all the suggestions outlined above for better coastal
scenery management.

This investigation represents the first effort to evaluate beaches applying a multi-
temporal CSES in Peruvian coastal sites. Further research should focus coastal scenic
evaluation systems to assess “remote,” “rural,” and “village” beaches around the coast of
Peru. Additionally, other classification scales, such as Litter Grade Classification [49] and
Clean Coast Index [53], should be applied to identify and highlight the main points that
require management improvements.

5. Conclusions

This investigation is the first study evaluating the scenery of Peruvian urban beaches
and the first to do a multi-temporal analysis of CSES around the world at a seasonal scale,
which is one of the critiques of this kind of study. Although no temporal differences in
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the D index value were found between seasons in CPCV, the methodology presented here
could help similar studies in other geographical areas.

The 20 evaluated beaches of the CPCV were classified as Class V (very unattractive
urban areas) despite being some of the most touristic beaches in Lima. Therefore, our evalu-
ation of the coastal scenery on Lima’s beaches shows a contradiction between the premise of
tourist attraction through beautiful sceneries and the actual tourist affluence. This finding
reinforces the conclusion of other studies about the actual reasons for beach choices.

The majority of studies applying the CSES method are on beautiful beaches, but
the novelty of our research is the analysis of only urban beaches. It demonstrates that
CSES is also useful on unattractive beaches. In conclusion, coastal scenery valuation is a
powerful and simple tool to guide beach management in urban areas, where naturalness
is not the main goal. Although urban beaches are ugly from the scenery perspective, the
multitemporal valuation of coastal scenery demonstrated to be useful to identify aspects
to improve in the short term, (e.g., noise reduction or cleaning service) and long term,
(e.g., design of utilities and infrastructure). In fact, future actions on the planning of the
CPCV could encourage sustainable tourism development and conservation of the coastal
ecosystem, based on the CSES outputs.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/w14152336/s1, I. Statistical tests; II. Detailed review of urban
beaches assessed by CSES around the world.
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