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1. Introduction

Although urban centres encourage people to gather, there
is a contrasting tendency to return towards nature (McHarg,
1969). Natural environments lend happiness and wellbeing
for city dwellers (Fisher et al., 2021; Lafortezza et al.,
2009). Natural green and blue urban settings contribute
to human physical and mental health (Smith et al., 2021;
Subiza-Pérez et al., 2020). Compared to urban parks, bea-
ches have even higher restoration levels and stronger place
identity (Subiza-Pérez et al., 2020) underlying the role of
natural environments for stress relief (Kaplan et al., 1998).
City beaches relieve chaotic urban daily life through nature
and amenities, with social exchanges such as eating/
drinking and shopping, and marine practices as walking,
playing sports, sunbathing and sea bathing (Pereira, 2014).
Public uses and beach assessment are crucial for environ-
mental planning decisions, helping maintain beaches’ sus-
tainable functioning as restorative environments (Breton
et al., 1996; Quintela et al., 2012).

Brazilian sandy beaches are intensely used public
spaces, to which contributes their legal status as free-
access public spaces (Brasil, 1988), the attractiveness and
irreplaceability of natural amenities (Mitchell, 2001) and
the lack or precariousness of other public leisure spaces in
Brazilian cities (Aguiar et al., 2019). Many Brazilian North-
eastern state capitals are coastal due to their role as
ports first established by Portuguese settlers (Holanda,
1995); especially in this region year-round warm waters
attract visitors performing varied activities. Specifically, in
Joao Pessoa, sandy beaches and calm sea waters are added
benefits. Jodo Pessoa is the state capital of Paraiba in
North-eastern Brazil. The urban settlement was first
established close to the Sanhaua River (Fig. 1)." During the
1930s, urbanisation expanded westwards through President
Epitacio Pessoa Avenue to the sea, driven by socio-cultural
practices associated with modernity and climatic advan-
tages of sea proximity (Silveira, 2004); neighbourhoods
adjacent to this avenue went through a consolidation pro-
cess. Tambau and Cabo Branco were occupied first, initially
by fishermen, then replaced by seasonal residents and later
by permanent ones (Filho, 2003). Manaira was subsequently
occupied and transformed into a commerce and service-
based zone. While northern seaside neighbourhoods
received more infrastructure, southern neighbourhoods
exhibit an incomplete occupation, with governmental
housing projects causing urban dispersion (Maia, 2013).
Jodo Pessoa municipality has close to 24 km of coast with
beaches differing in terms of urbanization, location, public
infrastructure and natural environment. Building height
near the seaside is limited by state law (Paraiba, 1989).

1.1. Theoretical background

Understanding relations between spatial factors and social
life can shed light on everyday spatial experiences and how
design might affect this, as highlighted by Hillier and Han-
son “It has become clear that a lack of understanding

between spatial organization and social life is the chief
obstacle to better design” (Hillier and Hanson, 1984, p. x).

Configurational studies — such as those from the space
syntax field — have investigated spatial patterns related to
social life, understanding architecture as both a dependent
and independent variable “we design to reflect, as well as
to create, a pattern of behaviour” (Hillier et al., 1987, p.
233). Studies focus on how architecture configures perme-
abilities to encounters and movement defining spatial hi-
erarchies that are shown to relate to actual flows in cities
(Hillier, 1996; Hillier et al., 1987). Complementarily, more
local urban daily life observations clarify relations between
configuration, built form, infrastructure and uses. For
instance, people tend to stand close to corners and public
seats have an important role in people’s permanence and
social encounters in public space (Whyte, 2009); land use
diversity and strong building interfaces facilitate urban vi-
tality (Gehl, 2010; Jacobs, 1961; Sim and Gehl, 2019).
Building facades interfaces permeability - visual and phys-
ical ways through buildings - improve responsive interior
and exterior spaces (Bentley et al., 1985), highlighted by
Jacobs (1961) as “the eyes of the streets”. Permeable
buildings nurture a sense of co-presence and natural sur-
veillance; buildings with hidden interiors are more likely to
make people feel vulnerable outdoors (Ferraz, 2008), a
situation exacerbated by recent trends in Brazilian resi-
dential buildings resembling fortified enclaves (Caldeira,
1996). Social effects of time change are also crucial to
assess economic sustainability and urban vitality (Jacobs,
1961; Lynch, 1972).

On the other hand, studies about beach recreational use
have focused mainly on understanding uses and people’s
assessment as important for beach management (Breton
et al., 1996; Das and Bhattacharya, 2021; Quintela et al.,
2012). Built attributes are related either in broader terms
(such as rural or urban beaches) (Breton et al., 1996), or on
infrastructure related to walkability focused locally (Das
and Bhattacharya, 2021) or mainly on natural physical
characteristics (Quintela et al., 2012; Silva et al., 2008).
When beaches allow numerous people to access it, park
vehicles, eat and rest comfortably, more diverse ephemeral
activities can be performed, helping relieve tensions in
urban centres daily life (Devienne, 2016).

However, few studies relate urban configuration, built
form and infrastructure to peoples’ uses at city beaches
investigating beach popularity, beachgoers’ behaviour, ac-
tivities and temporalities of visits and beach assessment;
none have done so for Jodo Pessoa. Urban beaches are
transitions between water and land creating unique land-
scapes connecting the city and its people with nature.
Recognising the beach’s social significance and that spatial
and built form impact uses, this paper relates built and
natural environments characteristics — mainly location and
infrastructure - with social life at Jodo Pessoa beaches.
Beach uses will be called social life — relating to ways of
life realized in space, close to Holanda’s (2002) definition.
Beach social life aims to characterize seafront arenas of
urban life, and search for relations between these and form
and infrastructure — from location in the city to form and

" Colours used only online; no colours have to be used for any figures in print.
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infrastructure at the seafront. These relations can help
inform planning and design to foster more comfortable
leisure and social uses at urban beaches and create
healthier public spaces.

1.2. Methodological background

Studies presented in this subsection lay the foundation for
this paper’s methods. Studies relate city location and built-
form attributes to uses and urban vitality, and uses and
perceptions important for beach management. This sub-
section concludes presenting research questions, followed
by research datasets and methods in the next section.

Space syntax research develops ways to represent and
analyse spatial configuration to relate spatial patterns to
social life (Hillier, 1996; Hillier and Hanson, 1984; Hillier
and lida, 2005). Spatial configuration is interpreted by
permeabilities and barriers to potential movement (Hillier
and Hanson, 1984; Hillier, 1996). Systems of spaces open
to movement in the city, such as street network models,
are analysed understanding that urban movement is shaped
strongly by geometrical and topological properties (Hillier
and lida, 2005). Closeness centrality relates to space syn-
tax integration measure indicating to-movement potential
(Hillier and lida, 2005). Angular segment analysis integra-
tion considers street network models angular deviation: the
less angular deviation to reach places, the higher integra-
tion value, relating to easier navigation to places (Hillier
and lida, 2005; Turner, 2007). Following a natural move-
ment cycle, more integrated places exhibit more land use
diversity and movement (Hillier, 1996), vital for neigh-
bourhoods’ effervescence (Perdikogianni and Penn, 2005),
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Jodo Pessoa aerial image exhibiting location in Brazil and beach location. Source: Google Earth, edited by authors.

while less integrated places showed little building renewals
over time (Donegan and Trigueiro, 2016).

Built form characteristics impact urban vitality in public
spaces. A greater number of, and more diverse, uses in
buildings often translate to more people around them
performing varied complementary activities (Gehl, 2010;
Jacobs, 1961), helping ensure vitality at day and night
(Jacobs, 1961). Diverse uses maintain social and economic
networks ensured by residences, employment and leisure
activities (Perdikogianni and Penn, 2005).

Ventura (2015) developed a permeability index to mea-
sure interface qualities in different urban areas that also
facilitates comparison for different times. Public/private
interfaces qualities related with types of uses were
measured in a scale. Positive values were scored for
stronger and more active interfaces (such as open facades),
negative for those with little possibility of public interac-
tion (such as front parking), and null for absence of
communication or interaction (such as vacant premises).
Vulnerability was felt at beaches in Natal (Donegan and
Trigueiro, 2016); while safety was deemed overall the
most important factor in using beaches, it was also nega-
tively evaluated, especially at those with little diversity of
uses and more seafront blank walls.

Distribution of urban infrastructure such as promenades,
cycle paths, light poles and seats influence social, eco-
nomic and institutional urban development (Wesolowska,
2016).

Cycle paths offer sustainable and healthy ways of mov-
ing around the city (Gehl, 2010); comfortable promenades
can also facilitate mobility. Efficient light pole distribution
makes people feel safe on the street (Jacobs, 1961) and
extends daytime activities to the night. Sitting furniture
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give means for people to rest, eat, meet more comfortably
in public space (Whyte, 2009), enhancing an amusing
scenery and a “comforting and appealing air” (Yiicel, 2013).
Efficient distribution of infrastructure and urban design can
be related with distances relating with humans’ percep-
tion. 100 m favours the social field of vision as a distance
that humans perceive movement and body language (Gehl,
2010).

Public assessment of beaches should influence manage-
ment and planning to ensure beaches maintain their func-
tions and scenic values. Coastal studies underline the role
of facilities and access for diverse and frequent uses, and
diverse beach profiles — regarding aspects such as beach
surroundings, accessibility and seafront natural physical
diversity and amenities - as important as they attend to
diverse uses (Breton et al., 1996). Another coastal study
define beaches in terms of rural semi-urban or urban
bathing areas - cleanness was also found to be especially
relevant for peoples uses and views, impacting habits and
bathing (Quintela et al., 2012). Detailed classification of
built form attributes that can classify beaches as urban,
semi-urban and rural was addressed in Brazil by Moraes
(2004). Studies have also highlighted the importance of
local components such as safety, cleanness and scenery,
together with surrounding built-up infrastructure for beach
use and walkability (Das and Bhattacharya, 2021). These
coastal studies (especially Breton et al., 1996; Quintela
et al., 2012) focus more on the questionnaire survey re-
sults than on specific physical attributes and beach location
in the city, and feed into some aspects addressed in this
paper.

The curvilinear coast of Jodo Pessoa creates different
settings for each beach, and distinct infrastructure, loca-
tion and social life. These aspects raise the following
research questions addressed in this paper: What are the
beach city locations and infrastructure, and how might
these interrelate? How do these relate to beach uses and
social life? More specifically, how does infrastructure relate
to users’ activities and evaluation of the beaches?
Answering these questions helps explain relations between
physical attributes and beach choice, as well as providing
inputs to urban planning and urban design decision-making.

2. Materials and methods

This section presents this research steps and materials. To
characterize urban beaches mapping included built (city
centralities location, seafront plots and infrastructure) and
natural aspects (topography, sand stretches, and water
quality). For social life, beachgoers’ habits and choices
were addressed in a questionnaire survey. Table 1 shows
the investigated categories, classified in three main do-
mains: built, natural, and social life.

The city scale addressed in this paper pertains Joao
Pessoa official municipality limits, as a political and
administrative unit. Analysis of Jodo Pessoa beach urbani-
sation level used Moraes (2004) urban, suburban or rural
classification. This considered building density - measured

by dividing each coastal neighbourhood’s area (m?) by the
area occupied by buildings (m?) - and coastal land occu-
pation - measured by each beach’s length bordered by
buildings (m) divided by total length (m).

To analyse location in the city street network, a Joao
Pessoa, 2020 axial map considering streets open to cars
(available at Saboya, 2020) was processed for ASA integra-
tion by Depthmap and QGIS Space Syntax Toolkit. Integra-
tion values were translated to a colour scale from black for
high integration to light grey for low integration using Jenks
intervals — a natural breaks classification seeking to reduce
variance within classes. Street segments reaching each
beach seafront were selected from the city ASA to compare
integration values per beach. City neighbourhood topog-
raphy analysis was conducted using aerial image DSN
(2021).

To compare beach seafront environments, sand area
sections were surveyed at locations close to the middle of
the studied beaches, where there were places of access.
For Cabo Branco and Bessa beaches over twice as long as
other urban and suburban beaches, a northern and south-
ern mid-section was surveyed. Height and width were
measured from the beach promenade or street access until
the same water level viewed at QGIS Google satellite, and
related to terrain heights surveyed via Google Earth Pro
(2021 Images). The sections are compared between bea-
ches, although sand width may still vary depending on tide.
Beach water quality was assessed by tabulating and
counting municipal weekly reports for one year
(2020—2021) as suitable, fair or unsuitable for bathing.

Public infrastructure, land uses and public/private
interface permeability were collected in November 2020,
categorising 747 seafront plots of the six urban/suburban
beaches. For public infrastructure, beach promenades,
cycle paths and fixed seats coverage were measured
divided by beach length (m). SEPLAN (2020) provided public
lamppost data for seafront avenues, promenades and
shores, mapped at QGIS. For light pole distribution, the
number of lampposts on each beach was divided by their
length, divided again by 100 (m), as the number of lights in
a social vision field (Gehl, 2010). Land use classification was
adjusted from categories developed in similar studies
(Donegan and Alves, 2019; Perdikogianni and Penn, 2005).
Seafront buildings’ public/private interfaces permeability
was surveyed based on Ventura (2015) index method;
for each beach all seafront plots were scored as shown in
Table 1 classification, then divided by the total number of
plots considering daytime (from 9am to 5pm) and night-
time (from 6pm to 10pm) functioning.

Due to the COVID-19 pandemic, social life was assessed
by a remote questionnaire survey (Google Forms) in
September and November 2020. The form was shared
publicly through social media, e-mails and the university
website. The sample was measured considering Joao Pessoa
municipality total population 817.511 (IBGE, 2020) as a
heterogeneous population. To achieve a 95% confidence
level and 5% sample error margin? this implies a minimum
384 sample size. The questionnaire reached 409 answers.

2 According with Ferreira (2015), and with the calculation application at: https://www.qualtrics.com/pt-br/gestao-de-experiencia/

determine-sample-size/, assessed in 2020.
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Table 1

attribute.

Analysis attributes classified in domains (built, natural or social) and scale (city or seafront). Description/categories and method/data are specified for each

Source: the authors, 2021.

Domain

Scale Attribute

Description/Categories

Method/Data

Built

Natural

Social practices City

City Beach type
Street network
Public infrastructure

Seafront

Land uses

Public/private interfaces

City Terrain
Seafront

Water quality
Beach choice

Seafront Visiting time

Visiting place
Activities

Aspects’ evaluation

Urban, suburban and rural (adapted from
Moraes, 2004)

Integration from Angular Segment Analysis
(ASA)

Promenade, cycle path and seat coverage,
Lamppost distribution®

Commercial, Services, Leisure, Catering,
Hotel/Lodging, Institutional, Education,
Medical, Places of worship, Residential,
Parking lots, Mixed uses, Under
construction, Vacant premises.
Permeability scores for daytime and night-
time: (+1) Open access, Open facade,
Decorative motifs, Marquee/Awning, Public
fruition, Vegetation, Mixed land use,
Walkway usage, Public equipment, Free
lane;

(-1) Surfaced basement, Harmed universal
design, Vehicle access, Front parking, Large
front setback, High front wall, Limited
access, Under construction, Damaged
facade;

(null) Vacant premise, out of service, No
openings.

Topography elevation (m)

Shore height and width (m)

Water bathing suitability

Bessa, Manaira, Tambau, Cabo Branco,
Seixas, Penha, Jacarapé, Sol, Gramame
Morning, Afternoon, Night
Promenade/Beach huts, Sand, Water
Relax, Walk, Sunbathe, Sea bathe, Swim/
Surf, Play sports, Shop, Work, Play with
kids, Chat, Eat/Drink, Read

Safety, Access, Scenery, Cleanness,
Facilities

Georeferenced visualisation (GIS) and
measurements

Online and field visits (October, November
2020)

Aerial image conversion on QGISP

Google satellite at QGIS and Google Earth
Pro (2021)

Municipality reports (June 2020 to June
2021)

Online survey (October and November 2020)

2 Dataset from Secretaria de Planejamento de Joao Pessoa (SEPLAN, 2021).

b Dataset from Divisdo de Sensoriamento Remoto (DSN, 2021).

T611—2/11 (Z207) L1 Y21easay 1einidajlydly Jo sialjuo.d
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Although the social media channels were open to a wide
public, the main broadcasting channels were from our
public university, and may have influenced a different
sample profile compared to the whole city population,
although still representing heterogeneous profile groups.?
The survey did not require committee approval, as it did
not involve personal identification and participants
declared acknowledgement and approval of publication
results (Brasil, 2016).

The questionnaire title was “Uses of Joao Pessoa urban
beaches” followed by a short description. It is implicit that
respondents that chose to answer frequented beaches in
Joao Pessoa. If not, they would also not answer the first
mandatory question “Which beach in Joao Pessoa do you (or
did you) frequent most?”. The use of both present and past
tenses was used given the social isolation at the time of the
survey. The following questions addressed aspects - such as
beach perception, visiting habits, activities, mobility and
public profile (age, gender, race/ethnicity, schooling and
place of residence) — related to each respondent most
frequented beach. The last questionnaire question inquired
if the participant frequented another beach in Joao Pessoa
and which one, but no further questions were asked about
this beach.

The following presents questions focused in this paper
about respondents most frequented beach. One open
question enquired "What is the first thing that comes to
mind about this beach?” followed by other scoring ques-
tions such as visiting place, time, which three main activ-
ities people performed at the beach. Some participants
answered less than three activities, a few more. Partici-
pants also evaluated beach aspects — Safety, Access,
Scenery, Cleanness, Facilities — in terms of importance and
score: very bad, bad, average, good or very good. Survey
variables focused on this paper are highlighted in Table 1.

3. Results

This section presents main results in three parts. First, city
street network location is presented with beach type clas-
sification followed by city terrain and seafront shore attri-
butes. Then seafront physical attributes are presented
regarding land uses, public/private interfaces and infra-
structure. Finally, beach social life is presented.

3.1. City location

Building density and coastal land occupation were used to
assess Joao Pessoa beaches’ urbanisation type according to
Moraes (2004) classification. Bessa, Manaira, Tambau and
Cabo Branco exhibit higher building density and coastal
land occupation, the latter close to 100%. Barra do Gra-
mame and Costa do Sol are the sparsest neighbourhoods
(less than 1% building density); their beaches, together with
Ponta de Cabo Branco - a small beach between Cabo Branco

and Seixas - have low coastal land occupation, all under
30%. Penha and Seixas neighbourhoods have low building
density (respectively 3% and 1.3%) yet around half their
coast is occupied (respectively 46% and 67%). These mea-
sures characterize Joao Pessoa’s four northern urban bea-
ches with a developed built environment - Bessa, Manaira,
Tambau and Cabo Branco, two suburban beaches with a
developing built environment - Seixas and Penha, and five
rural beaches - Ponta de Cabo Branco, Jacarapé, Arraial,
Sol and Barra de Gramame. These values correlate with
neighbourhood population density. According to the 2010
census (IBGE) rural and suburban beach neighbourhoods
had at most 16 people per hectare (Penha neighbourhood),
while urban beach neighbourhoods had at least 42 (Cabo
Branco neighbourhood). Tambaul and Manaira neighbour-
hoods had the most (respectively 105 and 108).

Beach location and lengths vary (Figs. 2 and 3). Jacar-
apé, Cabo Branco and Bessa are markedly longer than other
beaches. However, Jacarapé rural beach has few access
points while Bessa and Cabo Branco have many street ac-
cesses. Type classification relates to location in the city
street network corresponding to ASA integration values
(Fig. 2). Tambau, Cabo Branco and Manaira are the easiest
to access and more connected with the old city centre
expansion. Comparing integration values specifically for
direct access routes to each beach (Fig. 3), these three
beaches reach higher mean values than that of the city, of
which Tambal reaches highest average and maximum
levels, with small coastal length. Bessa, Seixas and Penha
are close in average integration levels, slightly more
secluded, below city mean integration. Bessa, however,
with the longest coast, has more accesses; while some
places are more secluded, some are well-integrated,
reaching maximum levels close to Manaira, above mean
city levels. The furthest southern, rural, beaches have few
access points and exhibit lowest integration values overall.
There are no integration values specifically for Ponta de
Cabo Branco beach as it is only reachable via Cabo Branco
or Seixas, without direct access.

From now on, our results focus on urban and suburban
beaches, more connected with the street network, served
by public mobility routes and received more social life
survey answers.

3.2. Natural attributes — city and seafronts

Topography influences the street network; more integrated
beach neighbourhoods have more continuous streets and
are closer to sea level (Fig. 4). Terrains are more uneven
southwards, limiting Cabo Branco westward by Cabo Branco
Barrier, an elevated Natural Preservation Area. All beaches
south of Cabo Branco exhibit inclined terrains to access the
beach, and fewer direct access routes. Beach images (Fig. 4
right) show urban beach seafront promenades, and Manaira
promenade and sand area stair connection. The Cabo

3 For instance, our sample exhibited higher schooling levels than Jodo Pessoa 2010 census (however still answers in all categories) yet
similar race/colour distribution. Our sample (2020) distribution: (i) schooling: 3% up to elementary school, 47% high school, 29% under-
graduate and 21% Graduate; (ii) Race/colour: 54% white, 37% brown, 7% black, 1% indigenous, 1% yellow. Joao Pessoa 2010 census (IBGE)
distribution: (i) schooling: 56% up to elementary school; 29.5% high school, 13.8% undergraduate, 5% indetermined; (ii) Race/colour: 44%

white, 47% brown, 7% black, 0% indigenous, 2% yellow.
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Branco view depicts its south, with cycle path and prome-
nade but no seats, whereas the northern part resembles
Tambal with continuous seats and beach huts.

Joao Pessoa’s shores are composed of fine-sand sedi-
ments, green patches and scattered trees providing occa-
sional shade. Comparing sand stretches (Fig. 5), profiles
vary differently from neighbourhood variation. Suburban
Seixas and Penha exhibit the narrowest sand stretches,
however not the steepest. Cabo Branco north and Tambau
have the widest shores, over 100 m, Cabo Branco north with
the smoothest inclination. Cabo Branco shore narrows at
the south, reaching dimensions close to Bessa, especially
Bessa north. Manaira has the shortest sand width of the
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urban beaches, although average inclination is still slightly
smoother than Bessa south.

Water bathing quality reports were overall positive,
although no beach was rated completely suitable in all re-
ports. Water quality indicates trends that might reflect
main pollution emissions and currents along the curvilinear
coastline. Tambau, the most integrated beach in the city,
protrudes further east than neighbouring beaches and has
mostly suitable for bathing conditions - despite three
weekly instances when bathing was deemed unsuitable. In
contrast, Manaira, with its neighbouring concave bay, had
more unsuitable conditions, something less than 1/3 of
reports. Further north, with a convex-shaped shore, Bessa
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received generally suitable ratings, some fair, none un-
suitable. Cabo Branco, south of Tambad, exhibited only one
unsuitable report, a few fair and almost all suitable con-
ditions (77%). Seixas, further south and set at the eastern
limit of Latin America was the second-best beach for
bathing, while Penha, a small bay south of Seixas, was the
second worst, only better off than Manaira.

3.3. Seafront built environment

This section presents seafront physical attributes concern-
ing public infrastructure, land uses and public/private in-
terfaces. Bessa has a heterogeneous built environment
distributed on the longest coast, where most of the
seafront is occupied by buildings that open directly to the
sand shore, except the northern and southernmost sections
that have a seafront avenue and promenade, forming 31%
promenade coverage (Table 2). Seafront cycle paths do not
exist at Bessa. There is a continuous seafront avenue,
promenade and cycle path at Manaira, Tambal and Cabo
Branco beaches, none at Seixas and Penha. Cabo Branco has
the longest seat length (2323 m) but Manaira’s coverage is
higher (95,3%), only interrupted by stairs to access the
sand. These seats are knee-high concrete walls separating
pedestrian promenades and shore. Suburban beaches lack
promenades and seats.

All promenades are equipped with lampposts. Beaches
without promenades (Seixas and Penha) are dimly lit with
posts installed on the shore. Tambal and Cabo Branco have
the highest lamppost distribution (4/100 m) and are the
only ones where lampposts cover promenade and shore.
Although Bessa has many lampposts (94), its distribution is
half of that of Tambal and Cabo Branco.

Regarding seafront land uses (Fig. 6), residences and
vacant premises dominate Bessa’s northern blocks mixed
with some small commerce and services on the seafront
avenue. On stretches without a seafront avenue,

Seixas

Penha

ATLANTIC
OCEAN

Jodo Pessoa topographic map and images of beaches taken from 2017 to 2021.

residences spread out and some bars and restaurants oc-
casionally appear directly on the shore. Besides many res-
idences, Bessa and Seixas have the highest proportion of
vacant premises, in contrast to Manaira, Tambau and Cabo
Branco. Along Manaira, residences blend with hotels, res-
taurants, shops, medical clinics and schools and the highest
commerce proportion amongst the beaches. Tambau land
uses are diverse, with more restaurant/bars than resi-
dences. Tambal has many beach huts functioning as bars/
restaurants between the promenade and sand. Beach huts
also exist at Cabo Branco but scatter southwards, while
commerce and services also decrease, but residences and
vacant premises increase. Manaira, Tambau and Cabo
Branco hotels and lodgings indicate a tourist-oriented
character. Seixas’ seafront exhibits distinct areas: at the
north, buildings work simultaneously as bars and fish mar-
kets, closing at nightfall; the central portion has vacant
premises and second-homes; and further south are large
plots with camping clubs, condominiums and private clubs.
Penha seafronthas a short built-up section resembling
Seixas’ north, with some residences.

Beach huts on promenades are exclusive to Tambau and
Cabo Branco, but similarly functioning bars supporting ac-
tivities close to the sand are common in Bessa, Seixas and
Penha, but only function at day-time. Bars set at urban
blocks also exist in Tambal and Cabo Branco, on the far
side of the seafront avenue, and maintain night-hours, but
differ from beach huts by not extending activities to the
shore.

Buildings public/private permeability index compares
daytime and night-time seafront situations (Fig. 7). Tambal
and Cabo Branco uses mean that they are the only beaches
with both daytime and night-time ideal permeability levels
(above zero). Tambau was the most permeable in both
periods. Bessa, Seixas and Penha are more permeable
during daytime while Manaira, Tambaul and Cabo Branco are
more permeable at night. Bessa is the least permeable
beach at daytime.
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Table 2  Public infrastructure categories (promenades, cycle pa

ths, seats, lampposts) measures (lengths or units) and beach

coverage or distribution at Jodo Pessoa beaches. Source: the authors, 2021.

Categories Measures Bessa Manaira Tambau Cabo Branco Seixas Penha
Promenade Total length (m) 1609 1753 1316 4118 = =
Beach coverage 31,1% 100% 100% 100% — —
Cycle paths Total length (m) = 1753 1316 4118 = =
Beach coverage — 100% 100% 100% — —
Seats Total length (m) 600 1671 504 2323 = =
Beach coverage 11,6% 95,3% 38,3% 56,4% — —
Lampposts Number of units 94 54 50 169 6 3
Distribution (number of units/100 m) 2 3 4 4 <1 <1

Note. Hyphen (—) indicates category absence.

3.4. Social life

Social life results are presented in terms of beach choice,
visiting time and place, activities and aspects evaluation.
The most frequented beach answers give a notion of beach
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popularity. Suburban beaches were the least popular,
Seixas received 14 answers and Penha only 2. The longest
beaches, Bessa and Cabo Branco, received the most an-
swers as first-choice beaches, respectively 167 and 149
answers (representing 40,8% and 36,4% of answers),
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Fig. 6 Land uses at Jodo Pessoa beaches seafront. Source: the authors, 2021.
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Fig. 7 Day and night public/private interfaces permeability index of Jodo Pessoa beaches. Source: the authors, 2021.
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Fig. 8 Percentage of public and chosen visiting time at Jodo Pessoa beaches. Source: the authors, 2021.
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followed by Tambal with 47 answers (12%); Manaira the
same amount as Seixas (14 answers, 12%).

Regarding visiting time distribution by beach (Fig. 8),
visitors tended to decrease through the day except for Cabo
Branco and Tambad, with higher night-time popularity,
although Tambau exhibited more earlier attendances than
Cabo Branco. On the other hand, Seixas, Bessa and Manaira
were clearly preferred for morning visits. Bessa and sub-
urban beaches were not chosen for night visits.

Bessa, Seixas and Manaira visitors stayed more on the
sand than other places, while Cabo Branco and Tambau
visitors preferred promenade/beach huts (Fig. 9). As there
are no promenade/beach huts at Seixas, Penha and most of
Bessa, answers mentioning this category allude to bars and
restaurants that connect street and sand usually in a more
dense occupation than the beach huts that open on all sides
at Cabo Branco and Tambaul. Manaira answers for this
category must only mean promenades, as there are no
beach huts or bars connecting street and sand. Bessa and
Seixas had the highest portion of people bathing in the
water.

When all answers are viewed in scatterplots separating
visiting time and viewing visiting place, it is clear that
seafront uses change as time passes (Fig. 10). People mainly
visit the water at daytime, especially in the morning. Most
people prefer to visit the beach in the morning (214,
52.3%); almost the same portion of answers mentioned the
afternoon (95, 23.2%), and night-time (96, 23.5%). Morning
frequenters exhibited more varied ages. Afternoon fre-
quenters were younger, night-time somewhere in between:
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°
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< - <
% - - %
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o 6 " Toe
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Fig. 10
place. Source: the authors (2022).

73%

71%

Sand Water
21%
46% 16%
43%
41% 6%

21%

50%

50% 100%

Percentage of people

Beaches mentioned visiting places. Source: the authors, 2021.

while there is a concentration of younger people visiting at
night, a few older frequenters also chose this visiting time.
As indicated by beach choice with more infrastructure,
night-time visitors predominantly stay at the promenade/
beach huts. Changes in scenery between day and night-
time are viewed for Tambal in Fig. 11, showing a beach
hut, the promenade, cycle path and seafront avenue at
daytime, and a concentration of uses at a beach hut at
night-time.

The most popular activity (Fig. 12) was simply to relax,
followed by sea bathing. These activities, and chatting,
eat/drinking and sunbathing, were mentioned for all bea-
ches. All beaches except Penha received answers for
walking, most popular at Manaira, Cabo Branco and Tambau
representing close to 18% of activities mentioned by around
half of the users of these beaches’ public (respectively 54%,
53% and 48.9%).

With more people staying in the water (Fig. 9), Seixas
and Bessa received more sea bathing answers (around 30%
of activities), from the majority of frequenters (respec-
tively, 93% and 75%). A few people at Bessa, Manaira,
Tambal and Cabo still mentioned surfing/swimming. Ac-
tivity types and distributions were similar for Tambal and
Cabo Branco, with socio-economic activities such as chat-
ting, eating and drinking, and were the only ones where
visitors shop. Seixas had highest proportion of people
eating/drinking, followed by Cabo Branco and Penha.

Three categories stood out as the first thing that people
mentioned when they thought about the chosen beach
(environmental image). Infrastructure attributes received

Visiting time = Night

Visiting place

Scatterplot showing public age and beach distance (km) from their place of residence, separated by visiting time and
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Fig. 11 Tambal viewed from the promenade at (i) daytime and (ii) night-time. Source: the authors, 2020.
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Fig. 12  Activities mentioned at different beaches. Source: the authors, 2021.

25% of answers - such as “promenade”, “beach huts”,
“cycle path”. Natural amenities received 22.9% of answers,
such as "calm sea”, “landscape” and “warm waters”. As-
pects mentioning restorative attributes received 20.9% of
answers; e.g. “tranquillity”, “cosy”, “peace” and “joy”.
None of the answers had a negative connotation.

To visually compare each evaluation of beach aspects,
grades were scored (from —2 for very bad to +2 for very
good) and mean values are visualized in Fig. 13. Overall
evaluations were positive as average scores almost always

reached at least regular evaluation. Two aspects received
not so positive ratings: safety and, especially, cleanness.
Scenery was overall very well rated, especially for Penha.
Manaira received the worst rating amongst beaches
regarding cleanness, coming from significant answers that
graded it bad (31%), some very bad (8%); still, most
considered cleanness regular or good. Bessa was rated best
for cleanness. Seixas and Manaira received the worst safety
ratings. Perhaps as expected, facilities and access evalua-
tion received a clearer distinction between suburban
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beaches, worst evaluated, and urban beaches, better
evaluated, Manaira best of all.

4. Discussion

Street network integration level and distance from denser
and established neighbourhoods distinguish suburban from
urban beaches. Suburban beaches lack a seafront avenue
and promenades, and public infrastructure that usually
accompany them, which might also impact on less people
choosing these beaches to visit more often. Shore activities
and vitality rely on private buildings and on how and when
they operate. Beaches with little public lighting had little
interface permeability and were not chosen for night-time
visits, indicating the lack of natural surveillance might also
inhibit urban vitality, as suggested by Jacobs (1961). Sea-
fronts with similar land uses are more time-sensitive.
Bessa, Seixas and Penha seafronts concentrate day-time
only bars, thus with low night-time permeability.

Beaches more integrated in the network exhibited more
diverse seafronts — Manaira, Cabo Branco and, especially,
Tambau. This indicates a natural movement cycle at the
seafront where more services and commerce take advan-
tage of places with easier access, considering city spatial
configuration (Hillier, 1996).

Centrally-located beaches Cabo Branco and Tambau
exhibit all analysed infrastructure attributes and are well-
used at day and night. Public infrastructure works perma-
nently overnight and ensures key elements of attractive-
ness, comfort and convenience at night-time. Findings
show a change of public throughout the day, as more people
of all ages mentioned visiting beaches in the morning, and
night-time users mostly stick to the promenade and beach
huts. Promenade seats, and more flexible beach huts chairs
might also encourage visitors that reported chatting, eating
and drinking at Tambau and Cabo Branco. Visitors at bea-
ches with more infrastructure seem to perceive these ad-
vantages as facilities were evaluated better than at other
beaches. Findings show location and infrastructure in Joao
Pessoa set the scene for different uses, with more central
location and with more infrastructure promoting more

»Manaira

Tambau Cabo Branco Seixas -=-Penha

SCENERY CLEANNESS FACILITIES

Public evaluation of beach aspects. Source: the authors.

diverse activities at different times, indicating more urban
vitality (as suggested by Jacobs, 1961).

Although Bessa neighbourhood building density and
coastal occupation characterised an urban beach, average
low integration levels relate with seafront little non-
residential uses (and highest proportion of residences at
the seafront), and low interface permeability day and
night. Bessa was more popular for morning visits, with more
frequenters mentioning water and sand activities, espe-
cially sea bathing and in this relate with uses at suburban
beaches. These activities comply with people’s positive
water quality evaluation; although Bessa was not the most
suited for bathing it was the best evaluated for cleanness.

Manaira has a unique situation. Despite land use di-
versity, average building interface permeability levels are
below ideal due to many secluded residences (a trend
perceived in Brazilian cities by Caldeira, 1996), and might
relate to a slightly negative safety evaluation for this
beach. Manaira exhibits the narrowest urban beach shore
and, without beach huts, promenade to sand connections
rely on stairs. Manaira has a long well-equipped coast but
cannot accommodate as many people and activities as Cabo
Branco or Tambau, that have wider shores and many beach
huts. Also, although generally fair or suitable, Manaira’s
water quality is the least suited for bathing, matching the
worst evaluation for cleanness, although access was well
evaluated. These particularities might explain why, despite
an easy street network access, not many people mentioned
Manaira as first beach choice.

Overall, Jodo Pessoa beachgoers perceived cleanness as
the most important aspect yet gave it the worst evaluation.
This corroborates studies elsewhere that highlighted
pollution and litter impacting beach social practices,
especially bathing (Quintela et al., 2012).

Despite varying evaluations, all beaches perform their
roles as city restorative environments (Kaplan et al., 1998),
relieving stress and improving wellbeing (Fisher et al.,
2021). This was emphasized by the recurrence of environ-
mental images citing natural aspects (such as “calm sea”,
"warm water”, “landscape”) and relaxing aspects (such as
“joy”, “tranquillity” and “peace”), besides favourable
evaluation of beach scenery and frequency of relaxing as an
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activity in its own right. Joao Pessoa beaches thus play their
role as free public spaces that offer opportunities for lei-
sure, sociability and economic relations.

Joao Pessoa Beaches are favoured by different people at
different times to perform different activities, corrobo-
rating studies elsewhere, showing that public demand on
beaches is diverse and important for beach management
(Breton et al., 1996). Activities mentioned point to a plu-
rality of leisure opportunities accentuating benefits of
natural blue urban settings (Smith et al., 2021). Many other
public spaces in Brazil usually do not have amenities where
people feel comfortable to bathe (when there is water) and
lack overall appropriate infrastructure and maintenance for
diverse activities, as reported in Fortaleza, another north-
eastern capital (Aguiar et al., 2019).

Findings relate - and indicate some distinctions - to
findings in Natal, North-east Brazil (Donegan and Trigueiro,
2016). While restorative functions were strong and beach
profiles related to existing natural and built characteristics
in both cities, beaches evaluation was more negative in
Natal, especially regarding safety. This related to more
built attributes that hinder urban vitality, as beaches were
more disconnected from the city street network and
exhibited weaker seafront public/private interfaces.

5. Conclusions

Investigating Joao Pessoa beaches shows that natural
environment and location determine differing landscapes
for beaches that, together with varying infrastructures
relate to beachgoers choices and habits. Answering “What
are the beaches city location and infrastructure, and how
might these relate between themselves?” Central and
northern Jodo Pessoa beaches are more occupied with
neighbourhoods more level with the sea, and have more
continuous infrastructure distribution at the seafront. The
most integrated beaches Manaira, Tambau and Cabo
Branco, had more commerce and services at the seafront
indicating a natural movement cycle. These beaches are
also more occupied and equipped with leisure facilities, as
well as continuous seafront public infrastructure: prome-
nade, cycle path and higher lamppost distribution. Less
integrated beaches neighbourhoods have accentuated
topography and sparse surroundings, associated with little
diversity of land uses, no seafront promenades, sidewalks,
cycle paths and barely any public lampposts. Bessa, a long
beach with varying integration levels has some public lei-
sure infrastructure but sparsely distributed, and no
seafront cycle path.

Relating with the question of how location and infra-
structure influence beach uses and social life, other aspects
as coastal length, sand stretches and water quality also
play a role. Cabo Branco and Bessa were the most fre-
quented beaches in our survey. These beaches have the
longest coasts and ease of access, and reasonably
comfortable sand shores. While Cabo Branco is highly in-
tegrated in the street network and has more leisure infra-
structure, Bessa is more reserved. Manaira despite having a
long coast and easy access, is not the first beach choice by

many, probably due to shorter sand stretches, less leisure
amenities than neighbouring Tambal and worse bathing
reports. Answering more specifically how infrastructure
relates to activities and evaluation, the more central bea-
ches have livelier surroundings — Cabo Branco, Tambau
and, to a lesser extent, Manaira - were visited at all times
(night and day) and received more reports of walking,
related with findings elsewhere where people preferred
places with a sense of safety and not too crowded nor too
lonely for walking (Das and Bhattacharya, 2021). Bessa, and
especially suburban beaches Seixas and Penha have less
dense surroundings and less infrastructure, leading to
beachgoers day-time temporal habits at the sand and sea,
including sea bathing. The least accessible, Seixas and
Penha, were not popular as first beach choice.

Their restorative role, intensity of uses and fragile nat-
ural environment mark these beach areas as especially
important in urban planning and management. This study
highlights some aspects to be considered by urban planning
to improve this scenario of leisure use. Water quality could
be improved as it is perceived as an issue by respondents
and influence activities performed at beaches. Wider sand
stretches, when possible allow some flexibility for natural
changes and tides, and provide more open space for uses
and public infrastructure, which seemed to be preferred by
users performing different activities at different times.
Where possible, public infrastructure as cycle path seafront
promenades, seats and light posts could be more contin-
uous to provide more comfortable spaces for leisure besides
the central beaches. This might help attract more people at
all times and distribute to other city areas more comfort-
able and free support for public leisure uses.

Our remote online survey - respecting pandemic limita-
tions - provided an insight to beaches social life related to
physical attributes, including preferred beaches for
customary visits. However, this also entailed a dispropor-
tionate sample between beaches. Future avenues of
research include conducting field surveys, with interviews
and observations to provide complementary understanding
of complex beach social life. This would complement the
understanding of beach profiles, especially those not so
popular as first beach choice. Additionally, flows and be-
haviours could be related more specifically to location
(such as different places of the same beach), days (of the
week and year) and times. Parallel avenues of research
would include investigating users’ social profiles related to
urban dynamics and city socio-spatial patterns, that could
also benefit from field surveys, possibly including a wider
range of participants.

Some similarities and differences were found compared
to beach uses in another north-eastern city, suggesting that
Joao Pessoa more continuous beach locations with the
urban grid is positive overall. Still, further investigations
could help understand better similarities and differences in
beach social life related to built attributes for other coastal
cities — in Brazil and elsewhere - that might also help
planning. This should also include relating more socio-
spatial aspects to understand how different people arrive
and enjoy the beach, and how Brazilian beaches — as
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spaces of public use guaranteed by law - perform their role
as inclusive public spaces.
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