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a b s t r a c t

This paper examines the relation between visitor behaviour and certain features of a number of major
green spaces in the city of Granada, south-eastern Spain, focussing on key urban, ecological and landscape-
related issues. Information on user profiles and numbers, the various uses made of these areas, their
design, plant species richness and local urban and sociological background, was collected by means of in
situ observation in a total of ten urban green spaces with surface areas of over 5000 m2. Findings indicated
that these spaces were used largely for purposes directly related to well-being: recreational and sporting
activities, socialising, or simply relaxing. Interestingly, the most common activities in each space were
governed by features intrinsic to the space itself: accessibility, design, maintenance and plant richness
and distribution, all of which affected the health-related attributes and aesthetic value of the space. The
study also highlighted a number of serious deficiencies in certain green spaces, which will need to be

addressed in future action plans and replanning projects as an essential step in ensuring that they meet
the real needs and expectations of the target population. The information provided by this research may
prove particularly valuable for improving the systemic functions of green spaces in Mediterranean cities
sharing similar bioclimatic and sociological features, and for ensuring that they fulfil the role assigned to
green spaces in sustainable cities.

© 2014 Elsevier GmbH. All rights reserved.
ntroduction

Urban green spaces – a term which includes parks, gardens, open
orridors and wooded walking areas – constitute a key element
f modern urban design (Bennett and Mulongoy, 2006; Lafortezza
t al., 2013), providing a focus of interaction between human, the
nvironment and biodiversity (Li et al., 2005). These spaces have
ecome the object of growing interest, since they are currently
erceived not only as decorative or aesthetic elements, but also
s venues designed to fulfil specific ecological, social, economic
nd systemic services for which they were expressly created, as
ell as others inherent in their development (Dobbs et al., 2011).
mong the many functions assumed by green spaces, particular
ttention is being paid at present to those positively benefitting

sers by providing a daily focus for shared leisure activities and
ocialising (Chiesura, 2004; Tyrväinen et al., 2005; Lafortezza et al.,
009), sporting activities or simply relaxation, thus meeting the

∗ Corresponding author. Tel.: +34 958241977; fax: +34 958248632.
E-mail addresses: cristiano.adinolfi@gmail.com (C. Adinolfi),

ina.suarez.ca@gmail.com (G.P. Suárez-Cáceres), palomacg@ugr.es (P. Cariñanos).

ttp://dx.doi.org/10.1016/j.ufug.2014.03.007
618-8667/© 2014 Elsevier GmbH. All rights reserved.
urban residents’ need for short-range natural venues (De Groot,
2006; De Groot et al., 2006; Tzoulas et al., 2007; Matsouka and
Kaplan, 2008).

A city’s green spaces define its landscape, and also serve as
an indicator of the environmental quality of the urban ecosystem
and the quality of life of its inhabitants (Millennium Ecosystem
Assessment, 2005). A number of studies have shown that the pres-
ence of parks and gardens or, in general, of green environments near
homes and hospitals, contributes to improving the health of sick
patients (Pretty, 2004; Velande et al., 2007; Ward Thompson, 2011),
and helps to reduce the stress that increasingly affects city-dwellers
(Jackson, 2003). Green spaces have other environmental and eco-
logical advantages, in that they directly influence local climate
conditions, cushioning the effect of urban heat islands (Bowler et al.,
2010), and thus limiting the use of air conditioning (Simpson, 1998).
Trees and plants play a major role in atmospheric CO2 sequestra-
tion (Hendrey et al., 1999; Calfapietra et al., 2009) and can also act
as noise screens (Van Renterghem and Botteldooren, 2002); both

these services have a direct positive effect on the well-being and
quality of life of local residents (Nowak and Dwyer, 2007; Roy et al.,
2012). At the same time, they ensure the availability of habitats for a
range of flora and fauna, thus enriching biodiversity; in most cases,
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Fig. 1. Map showing

reen spaces offer the only contact with nature in an urban setting
Savard et al., 2000; Barbosa et al., 2007; Sanesi et al., 2009). Green
paces are increasingly playing a pivotal role in urban planning, in
ome cases providing a true green infrastructure in heavily built-up
reas (Antrop, 2004; Lafortezza et al., 2013).

Such spaces also provide economic services, directly influencing
he value of housing and of the city’s cultural heritage (Bengoechea

orancho, 2003; Laverne and Winson-Geiderman, 2003); they
nable the creation of new job opportunities in maintenance, and
elp to reduce investment in air pollution control (Jim and Chen,
010). However, in order to improve the quality of these spaces and
nhance their role in the urban context, it is essential to determine
o what extent citizens identify and value the ecosystem services
hat they provide. Research has shown that the amount and qual-
ty of urban green spaces affect the citizens’ pattern of activities
nd even the form and frequency of everyday recreational pursuits
Van Herzele and Wiedemann, 2003); a number of papers report
hat the use of these spaces is determined by its specific character-
stics (Peschardt et al., 2012). This paper examines the relationship
etween visitor behaviour and certain features of the major green
paces in the city of Granada, south-eastern Spain, focussing on
rban, sociological and environmental features of the spaces them-
elves and their immediate surroundings. Factors analysed include
he number of visitors at different times of day and in different sea-
ons, the activities in which the visitors engage, the infrastructure
nd services available, and the richness and distribution of existing
ora. The findings may be of value when implementing improve-
ents to existing spaces and planning design strategies for new

nes, not only in Granada but in any Mediterranean city sharing
imilar bioclimatic and sociological features.

ethods

tudy area

This study was carried out in the city of Granada (37◦10′ N,
◦35′ W), in south-eastern Spain (Fig. 1). The city covers a sur-
ace area of 88.02 km2 and is located in a large Intrabaetic Basin

ormed by the Genil river and the foothills of one of Europe’s highest

ountain ranges, Sierra Nevada. The metropolitan area, which has
early 240,000 registered inhabitants (Andalusian Autonomous
overnment, 2012) is divided into 33 neighbourhoods and 8
ocation of Granada.

administrative districts. The climate is typically Mediterranean,
with a degree of continentality; generally cool with freezing
winters and hot summers. Rainfall tends to be sparse, occur-
ring predominantly in winter (yearly average temperature: 15 ◦C;
total annual rainfall: 375 mm, according to data for the period
1971–2000 provided by the Spanish Meteorology Agency, AEMET).
This climate regime favours considerable floral diversity, both natu-
ral and ornamental, in private and public parks and gardens as well
as along roadsides. The city currently boasts around 700,000 m2

of public green spaces, yielding a ratio of 2.91 m2 of green space
per inhabitant, i.e. considerably less than the minimum of 9 m2

per inhabitant recommended by the EU and the World Health
Organization (WHO) (Kuchelmeister, 1998; Gómez et al., 2004).
The largest wooded area is the peri-urban forest surrounding the
Alhambra world heritage complex; the rest of the total green space
is made up of 363 varying-sized parks and gardens (Gomez-Lopera,
2005; Andalusian Autonomous Government, 2010). The present
study focussed on 10 of the 60 green spaces whose surface area
exceeds 5000 m2, selected as being representative of the various
urban locations and encompassing a range of socioeconomic sett-
ings, designs, infrastructure and landscape features.

In order to determine the socioeconomic background and atti-
tudes of local users, the area of influence of each park was
established as a radius of 300 m, this being considered by the Inter-
national Council for Local Environmental Initiatives (ICLEI) as the
optimal distance in order for a visit to the park to form part of the
daily routine of local residents (Hague and Siegel, 2002; Milton,
2002; Barbosa et al., 2007; Wendel et al., 2012). The location of
primary schools in the area surrounding the green space was also
recorded, as an indicator of the possible influx of children after
school. The locations and main features of the green spaces are
shown in Fig. 1 and Table 1, respectively. Technical, historical, and
sociological data (for example, information on the socio-economic
status of the neighbourhoods where the parks are located), were
obtained from files and technical papers held by the responsible
authorities: the Granada City Council Parks and Gardens Service
and various District Civic Centres.
Estimating visitor numbers and their use of green spaces

The method used to record data concerning visitor numbers
and activities was based on the System for Observing Play and
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Table 1
Main characteristics of the 10 parks of the city of Granada considered in this study.

Green area (district) Coordinates Surface Population (aoi)a No of schools (aoi)

Zaidin (Zaidin-Vergeles) 37◦09′19.91′′ N
3◦35′44.53′′ O

7.178 m2 47.731 12

Quinta Alegre (Genil) 37◦09′50.01′′ N
3◦35′13.29′′ O

10.745 m2 15.441 3

Paseo del Violon (Center) 37◦09′55.45′′ N
3◦35′59.94′′ O

14.751 m2 22.819 8

Cruz de Lagos (Zaidin) 37◦09′38.71′′ N
3◦36′12.24′′ O

13.157 m2 47.731 10

Joaquina Eguaras (North) 37◦12′28.02′′ N
3◦36′44.34′′ O

7.110 m2 9.883 3

Almunia de Ainadamar (Chana) 37◦11′41.17′′ N
3◦37′31.93′′ O

30.000 m2 6.395 4

Paseo del Salon (Center) 37◦10′10.05′′ N
3◦35′40.33′′ O

8.085 m2 16.963 8

Paseo de la Bomba (Center) 37◦10′06.81′′ N
3◦35′26.43′′ O

8.085 m2 b 16.963 7

Fuentenueva (Beiro) 37◦11′02.58′′ N
3◦36′20.79′′ O

15.638 m2 8.700 10

Garcia Lorca (Ronda) 37◦10′16.42′′ N
3◦36′33.91′′ O

71.500 m2 24.564 6

a aoi, área of influence, 300 m2 around the park.
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b The surface of the Paseo del Salón and Paseo de la Bomba have been considered
ill be considered as only one green space in the text.

ecreation in Communities (SOPARC), as described by Mckenzie
2002). This system was designed to provide direct information
n community park use, including the characteristics and the uses
ade of parks. The method is based on momentary time sampling

echniques in which systematic scans of individual and contex-
ual factors within predetermined areas in parks are made. For
his study, systematic non-participatory observations were carried
ut by one of the co-authors, and consisted of weekly in situ vis-
ts to each park over three different periods during the spring of
012, at three different times of day: 10.00 h for visits between 26
arch and 2 April; 14.00 h for visits between 9 and 21 April; and

6.00 h for visits between 23 April and 4 May. Visits were made
t different times during weekdays in order to chart changes in
isitor numbers in the course of the day. Observation of the same
vent over a certain time, enabled representative and comparable
amples to be obtained (Golicnik and Thompson, 2010; Hino et al.,
010; Parra et al., 2010; Besenyi et al., 2013). Each visit comprised
20-min visual scan, during which the number of users present,

ntering or passing through the park was logged, together with
he activities in which they engaged. The protocol involved a sys-
ematic walk through each park (Golicnik and Thompson, 2010).
ctivities were grouped into three main categories: (a) relaxation
nd leisure, including activities such as reading, group conversa-
ions or simply sitting and enjoying the space and its aesthetic
harm; (b) sports, such as jogging, running or cycling; and (c) walk-
ng on the paths or crossing the park, alone or in groups, with
r without pets. For each period, visits to neighbouring spaces
ere scheduled together, in order to obtain comparative data for

he same day at each park: Zaidin and Quinta Alegre Parks, for
xample, were always visited on Mondays at the time set for each
eriod.

These visits were also used to collect information on other
ark features, including their level of accessibility, different types
f areas, existence of surveillance, and landscaping features, also
ased on the SOPARC tool (Mckenzie, 2002). This method enabled
ther information such as the age-range of users to be estimated,
lbeit with less precision, and even enabled direct communi-

ation with park users to ascertain their degree of satisfaction
ith existing park infrastructure and facilities (e.g. the existence

nd accessibility of kiosks), as well as security aspects of the
ame.
ther due to one is next to the other and they have the same area of influence. They

Flora: species richness and distribution

Information on plant species composition was processed in var-
ious ways. During in situ visits, plant species were identified and
the number of individuals per species was counted; these data
were used to calculate species richness. The total number of trees
recorded, and tree density per ha was calculated. Additionally,
species distribution was analysed with a view to estimating the
contribution of plants to the well-being of local residents, in terms
both of aesthetic and scenic value, and of the comfort and relaxation
provided in shaded areas, children’s play areas, rides, etc. (Nagendra
and Gopal, 2010).

Statistical analysis

To test for possible correlations between visitor numbers and
times of day, and also between visitor activities and times of day,
a one-way analysis of variance (ANOVA) was performed, assuming
as a null hypothesis that visitor numbers and activities were inde-
pendent of time of day. In addition, a non-parametric Spearman
test was performed to identify potential correlations between the
variables studied: type of park, number of visitors, visitor activi-
ties, number of trees, canopy, and species richness. The SPSS v.20
software package was used for all statistical analyses.

Results

Data on visitor numbers for each green space, by period and time
of day, are shown in Figs. 2–4.

In general, the García Lorca Park and Boulevard Joaquina Eguaras
were those receiving most visitors in the three periods over the
study interval; the Paseo del Salon and the Paseo de la Bomba were
especially popular in visits during on 9 and 21 April at 14.00 h. The
Quinta Alegre Garden was the least visited space at all periods and
at all times of day. Interestingly, the period in visitor numbers were
largest was from 23 April to May 4, in which most visits were made
at 16.00 h.
The activities engaged in by visitors over the same periods and
times of day are shown in Tables 2–4. Activities were grouped into
three major categories: relaxing, sports and walking. Observations
showed that walking was the activity most frequently recorded in
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Table 2
Activities conducted in the Green spaces during the first period (26th March-6th April, at 10.00 h).

Zaidin Quinta
Alegre

Paseo del
Violon

Paseo de la
Bomba

Paseo del
Salon

Garcia
Lorca

Fuente-
nueva

Almunia de
Ainadamar

Cruz de
Lagos

Joaquina
Eguaras

LEISURE/RELAX X X X X X
SPORT X X X
WALKING X X X X X X

Table 3
Activities conducted in the Green spaces during the second period (9th April–21st April, at 14.00 h).

Zaidin Quinta
Alegre

Paseo del
Violon

Paseo de la
Bomba

Paseo del
Salon

Garcia
Lorca

Fuente
-nueva

Almunia de
Ainadamar

Cruz de
Lagos

Joaquina
Eguaras

LEISURE/RELAX X X X X X
SPORT X X X X
WALKING X X X X X X X

Table 4
Activities conducted in the Green spaces during the third period (23rd April–9th May, at 16.00 h).

Zaidin Quinta
Alegre

Paseo del
Violon

Paseo de la
Bomba

Paseo del
Salon

Garcia
Lorca

Fuente
-nueva

Almunia de
Ainadamar

Cruz de
Lagos

Joaquina
Eguaras

LEISURE/RELAX X X X X X
SPORT
WALKING X X

Fig. 2. Number of visitors in the different green areas during the period comprising
between the 26th March and 6th April, at 10.00 h. ZP: Zaidin Park; QA: Quinta Alegre;
PV: Paseo del Violon; CLP: Cruz de Lagos Park; JE: Joaquina Eguaras; AA: Almunia
de Ainadamar; PS: Paseo del Salon; PB: Paseo de la Bomba; FN: Fuentenueva; GLP:
Garcia Lorca Park.

Fig. 3. Number of visitors in the different green areas during the period comprising
between the 9th April and 21st April, at 14.00 h. ZP: Zaidin Park; QA: Quinta Alegre;
PV: Paseo del Violon; CLP: Cruz de Lagos Park; JE: Joaquina Eguaras; AA: Almunia
de Ainadamar; PS: Paseo del Salon; PB: Paseo de la Bomba; FN: Fuentenueva; GLP:
Garcia Lorca Park.
X X X X X
X
X X

most parks during the 10.00 h and 14.00 h visits, while during the
final period, at 16.00 h, relaxing was the most frequent activity,
especially in the shade of trees. Boulevard-type green spaces were
those with a larger number of users walking. Sporting activities
were the least common pursuits, and were recorded in all the three
periods and times of day only in the Garcia Lorca Park.

Flora: species richness and distribution

Data on plant species richness and distribution in the green
spaces studied are provided in Table 5. Tree species richness ranged
from only 26 different taxa in Cruz de Lagos to 134 in the Paseo
del Salon and the Paseo de la Bomba. Species growing in all the
green spaces studied, albeit in varying numbers, included Pla-
tanus × hispanica, Cupressus spp., Tilia spp., Olea europaea, Morus
nigra, Melia azederach, Acer negundo and Punica granatum. The num-
ber of trees growing in each green space also varied considerably,

ranging from a minimum of 161 (Cruz de Lagos) to a maximum of
1349 in the Paseo del Salon/Paseo de la Bomba. Tree density per
ha was calculated with a view to estimating the available shaded
surface area. Density ranged from 1600 trees/ha in the Paseos to

Fig. 4. Number of visitors in the different green areas during the period comprising
between the 23rd April and 9th May, at 16.00 h. ZP: Zaidin Park; QA: Quinta Alegre;
PV: Paseo del Violon; CLP: Cruz de Lagos Park; JE: Joaquina Eguaras; AA: Almunia
de Ainadamar; PS: Paseo del Salon; PB: Paseo de la Bomba; FN: Fuentenueva; GLP:
Garcia Lorca Park.
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Table 6
Analysis of variance (ANOVA) between the number of users and timetable and type
of activities and timetable.

Sum of squares d.f. Mean square F Significance

Visitors
Between groups 118.317 2 59.158 0.091 0.914
Within groups 17,610.150 27 652.228
Total 17,728.467 29

Activities
Between groups 2.400 2 1.200 1.453 0.252

Within groups 22.300 27 0.826
Total 24.700 29

only 100 trees/ha in the Garcia Lorca Park. Noteworthy functional
and aesthetic features and infrastructural elements included the
12 entrances to the Almunia Park, the variety of environments in
the Garcia Lorca Park (arboretum, tree-lined avenues, lake, grassy
areas), two terraces at different heights in the Quinta Alegre Gar-
dens, and the ancient trees (over 100 years old) in the Paseo del
Salon/Paseo de la Bomba.

Statistical results

Analysis of variance (ANOVA) revealed that visitor numbers dif-
fered significantly (0.914) as a function of the period of spring, while
activities differed significantly (0.252) as a function of time of day
(Table 6).

Spearman’s correlation test revealed a significant correlation
between visitor numbers and type of park, number of trees, canopy,
and activities engaged in; no correlation was observed between
visitor numbers and plant species richness (Table 7).

Discussion

The ten parks studied here account for 25% of the total sur-
face area of green spaces in the city of Granada. These spaces
were selected not only because of their size (over 5000 m2) but
also because they are located in the eight districts into which the
metropolitan area of the city is sub-divided, and can be considered
representative of environments with varying socioeconomic and
environmental characteristics (Hino et al., 2010). Some of the parks
and gardens are historical (Paseo del Salon, Paseo de la Bomba,
Quinta Alegre), some were built in the mid-twentieth century
(Fuentenueva, Almunia de Aynadamar), and others are more mod-
ern (Garcia Lorca Park, Boulevard Joaquina Eguaras and Parque Cruz
de Lagos). Differences in local socioeconomic and cultural environ-

ments clearly prompt different perceptions, practices and attitudes
towards green spaces (Aurtenetxe, 1989; Beer, 1994; Erkip, 1997;
Priego González de Canales, 2008; Hino et al., 2010). Here, the area
of influence covered a maximum radius of 300 m or 15 minutes’

Table 7
Spearman’s rank correlation coefficient between visitors, activities and several
parameters.

Parks Species
richness

No of trees Canopy Activities

Visitors
Corr. coeff. 0.661** 0.279 0.664** 0.455* 0.430*

Sig. (Bil.) 0.000 0.136 0.000 0.011 0.018
N 30 30 30 30 30

Activities
Corr. coeff. −0.011 −0.188 0.091 0.027
Sig. (Bil.) 0.954 0.320 0.631 0.887
N 30 30 30 30

* Significant correlation at p < 0.01 (bilateral).
** Significant correlation at p < 0.05 (bilateral).
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alk, this being viewed as the threshold distance in order for a
isit to the park to form part of the daily routine of local residents
Bussey, 1996; Barbosa et al., 2007). Interestingly, the parks located
n the most densely populated neighbourhoods were not those
eceiving the largest number of visitors, at least on the study dates
nd during the times of in situ visits. Visitor numbers may reflect the
pecific functions of a given green space, and its benefits for users,
ather than the socioeconomic environment in which it is located.
he two spaces with the highest visitor numbers differ consider-
bly in social and economic terms: the Paseo del Salon and Paseo de
a Bomba are located in the city centre, bordering the River Genil;
ocal residents are mostly upper-middle class and middle-aged to
lderly; by contrast, the Boulevard Joaquina Eguaras, in the north
f the city, is located in a lower-middle class neighbourhood with a
igh rate of unemployment and a great deal of social housing. The
ocial and cultural profile of local residents may influence the use
ade of a green space: while older people find that walking – alone,

n company or with pets – improves their health and quality of life
Takano et al., 2002; Lo and Jim, 2010), visitors to the Boulevard
oaquina Eguaras tended to engage in leisure and sporting activities,

ainly in the morning during working hours, in groups of like-
inded people: housewives, pensioners or unemployed people, as

bserved during visits.
Safety is one of the factors determining the number of users

n open urban spaces (Koskela and Pain, 2000; Colquhoun, 2004;
orgensen and Anthopoulou, 2007; Kaya and Kubat, 2007; Jansson
t al., 2013). Although Granada’s annual crime statistics are well
elow those of other Spanish cities (Ministry of Internal Affairs,
013), a recent report focusing on 150 parks and gardens in 18
panish cities noted a need for improved safety in a few green
reas in Granada (Eroski Consumer, 2010). Although the present
tudy was carried out in spring, the time of year associated with
he greatest park visitor numbers in Mediterranean areas because
f the cooling effect of green areas by comparison with the heat
utside (Lafortezza et al., 2009), visitor numbers at some of the
arks studied proved lower than expected. This was particularly
rue of the Cruz de Lagos Park, where – despite its location in one of
he city’s most densely populated districts – visitors numbers were
lways very low. This may be linked to the fact that some areas
f the park are less visible and surveillance is inadequate. During
he visits, groups of people consuming alcohol were observed, that

ight be intimidating for other users. A similar situation was found
n the Boulevard Joaquina Eguaras, where some users, through
rief conversations with the observer, admitted being scared to
alk past the empty park at night due to the poor lighting. The

uality of both parks was rated as poor in the recent report cited
bove (Eroski Consumer, 2010), which notes a need for improved
afety and surveillance. Other causes of low park usage include the
resence of stray animals that annoy athletes and scare children
Madge, 1997; Louzã, 2007); this frequently happens in the Zaidin
ark, where – despite a by-law requiring dogs to be kept on a leash
ithin the walking areas of parks (Granada City Council, 1996), a
umber of users were seen to unleash their dogs so they could to
un freely in the park, even in the children’s playground area.

The intrinsic characteristics of the parks themselves, in terms
f design, accessibility, flora and infrastructure, also affect both
isitor numbers and the type of activities in which they engage.
arks specifically designed for walking and sporting activities were
mong those with the highest number of visitors (García Lorca,
aseo del Salon, Paseo de la Bomba, Joaquina Eguaras); these spaces
ontain wide tree-lined avenues and infrastructure elements facil-
tating the simultaneous transit of pedestrians and athletes. These

arks also contained a large number of visitors simply relaxing
nd socialising, activities favoured by park design. Interestingly,
owever, a negative correlation was observed between visitor
umbers and number of activities, suggesting that the presence
an Greening 13 (2014) 534–542 539

of more visitors does not entail a greater number of different
activities. This may be due in part to the fact that many green
spaces lack the appropriate infrastructure, for example for sport-
ing activities. A good example is Fuentenueva Park, located on
the University Campus; though most users are young people, the
park is not suitable for sports. There is a lack of walking areas,
the park is heavily wooded, and the surface is mainly gravel.
In order to fulfil the function of a green space as a venue ben-
efitting the well-being of users, this park would clearly need
to be reconditioned (Oguz, 2000; Cornell et al., 2001; Williams
and Green, 2001; Crow et al., 2006; Oku and Fukamachi, 2006;
Berney, 2010); at present, despite its location and user profile, its
design is not conducive to a long stay, and it is used mainly for
transit.

Statistical analysis revealed a number of interesting findings
with regard to the correlation between visitor numbers and times
of day, and between visitor activities and times of day. Considerable
variance was observed among green spaces for both visitor num-
bers and visitor activities as a function of time of day; it proved
impossible to construct a frequency model common to all green
spaces. Although visitor gender and age were not used as variables
here, it was generally found that the largest visitor group in the
mornings was that of elderly people, walking and relaxing in the
parks. By contrast, afternoon users were mainly young; young peo-
ple are better able to withstand the heat, and usually work or study
in the mornings (Gómez et al., 2004; Lafortezza et al., 2009). Visitor
numbers were thus reasonably balanced over the time span stud-
ied. The difference in user profiles depending on the time of day
would account for the difference in the activities engaged in. In the
mornings, it tended to be adults that engaged in sporting activities,
mainly jogging or running, whilst in the afternoons it was gener-
ally children and teenagers, cycling being the most popular activity.
Similarly, the elderly people relaxing in the parks in the morning
tended to be replaced by mothers with babies in the late afternoon
(Lo and Jim, 2010).

Good accessibility for park visitors (for example, access ramps,
wide entrances, sufficient number of entrances, even ground and, in
short, any removal of architectural barriers), is also a key consider-
ation. A larger number of entrances facilitates access from different
sides, and thus from different parts of the neighbourhood. Most of
the green spaces studied here have a sufficient number of entrances
offering access from different sides, while boulevard-type gardens
and walks facilitate transit. The exception with regard to ease of
access is the Quinta Alegre Garden, which was also the green space
receiving fewest visitors. Access to the garden is through a sin-
gle entrance and then via a stairway, which leads in turn to two
terraces located at different heights. This barrier effect is one of the
main causes of complaint among visitors, especially the elderly and
disabled, as well was communicated to the observer during visits;
the relevant authorities have often been asked to provide disabled
access (Granada City Council, 2013). A further constraint is that
animals are not allowed in the historical parks. Major roadworks in
the vicinity (such as the building of the Granada underground line
close to the Cruz de Lagos Park) can hinder access to green spaces.
Proximity to busy roads poses a greater risk of children, and indeed
adults, being run over (Crompton, 2001; Van Herzele et al., 2005;
Boone et al., 2009; Reyes Päcke and Figueroa Aldunce, 2010).

Appropriate facilities in a green space can enhance the provision
of other ecosystem services (Wendel et al., 2012). In two of the parks
studied (Zaidin and Almunia de Aynadamar), there were kiosks sell-
ing food and drinks. But while the Zaidin Park kiosk was always
open but rarely used (at least during the visits made for this study),

visitors to the Almunia de Aynadamar Park, when they were asked,
complained that the kiosk was rarely open and, when it was, the
service was of poor quality. Both parks need to reconsider whether
facilities of this sort are appropriate for the purpose of improving
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ocial and health benefits (services) associated with urban and peri-
rban green spaces (Sanesi and Chiarello, 2006; Dobbs et al., 2011;
ore et al., 2013).

The number of primary schools located in the vicinity of each
ark was also recorded, in order to establish the likelihood of more
hildren using the park in the afternoons, after school hours. A num-
er of studies highlight the positive benefits, for children, of time
pent in areas with vegetation (Taylor et al., 2001, 2002), arguing
hat frequent use of green areas should be a fundamental part of
heir social and cultural development (Elsley, 2006; Konijnendijk
t al., 2013). There was a distinct increase in visitor numbers at the
arcia Lorca Park after school hours, probably due to the presence of
schools in the vicinity, and to the Park’s own large playgrounds.
isitor numbers also increased after school hours at other parks
lose to several schools (Table 1 and Fig. 4).

The nature of a park’s vegetation has both health-related and
esthetic implications (Smardom, 1988; Grove et al., 2006). Also,
he degree of naturalness of an urban green space can have an effect
n perceived restorative potential by users of the same (Carrus
t al., 2013). Statistical analysis revealed a significant correlation
etween visitor numbers and number of trees in the park (Table 7).
f the green spaces studied, the Paseo del Salon and Paseo de la
omba were notable for tree density and tree species richness,
ith up to 134 different species. This enhances their value as

reas for walking, by combining physical well-being with aesthetic
ppeal (Gobster et al., 2007; Catell et al., 2008). The most promi-
ent species in terms of size are the huge horse chestnuts (Aesculus
ippocastanum), cedars (Cedrus deodara, Cedrus atlantica), and mag-
olias (Magnolia grandiflora), Robinia hispida, Platanus × hispanica,
ilia × vulgaris; species with spectacular blossoms include Prunus
aurocerassus, Lagerstroemia indica and Malus × purpurea, while
leasant scents are provided by abundant Citrus species; all this
erves to further enhance the appeal and aesthetic quality of these
reen spaces (Chen et al., 2009). Some of these species were
ntroduced as ornamentals in upper-class residential areas (Kendal
t al., 2012), while others – such as the cypress – are perceived as
mblematic of the city’s history, and have acquired additional sym-
olic value (Casares-Porcel, 2010). On the contrary, the low number
f trees and species richness of the Cruz de Lagos Park can influence
low perception of restorative potential and degree of naturalness
y users, being on the spaces with a lower number of visits (Carrus
t al., 2013).

Another key factor is the species richness and biotype variety of
he plant species growing in parks, together with their distribution
Nagendra and Gopal, 2010). Though no significant correlation was
ecorded here between visitor numbers and tree species richness in
arks (Table 7), diversity was at least found to influence the visual
cenic beauty of the green space (Chen et al., 2009). The Garcia
orca and Almunia de Aynadamar Parks, for example, boast a sim-
lar number of trees, but species richness is considerably greater in
he Garcia Lorca Park. Moreover, part of its ground cover is lawn,
hus enabling other recreational activities such as sports, or sim-
ly resting on the grass (More, 1985). Trees grow in clusters in
his park, which also favours greater shade availability, prompting
drop in air temperature (Streiling and Matzarakis, 2003; Georgi

nd Zafiriadis, 2006; Bowler et al., 2010). This may be one indica-
or of the extent to which vegetation in green spaces contributes
o the well-being of visitors. Vegetation favours the formation of

icroclimates inside parks, rendering them more comfortable than
he external environment. As Fig. 5 shows, temperatures gradually
ose throughout the study period, exceeding 30 ◦C at noon during
ay. The increase in temperature coincided with an increase in vis-
tor numbers in some parks over the same period, and with greater
revalence of relaxation-related activities in others. Although tem-
eratures were not measured in the present study, a number of
tudies have highlighted a drop in air temperatures, and an increase
Fig. 5. Daily mean temperatures and daily total precipitation from the first of March
to the end of May 2012 in the city of Granada.

in relative humidity and shade effect inside parks, compared to
external conditions (Spronken-Smith and Oke, 1998; McPherson
and Simpson, 2003; Gómez et al., 2004; Baris et al., 2009; Lafortezza
et al., 2009; Pataky et al., 2011). Our study confirmed the signif-
icant relationship existing between the percentage of shadiness
in the parks, measured as a percentage of vegetation cover pro-
jected vertically on the total area of the park (canopy), and the
presence of visitors. The parks with the highest visitor numbers
in the final study period were those providing the largest amount
of shade, ornamental lakes or other water features, and children’s
playgrounds (García Lorca, Fuentenueva, Zaidín, and Cruz de Lagos).
By contrast, the boulevard-type gardens were not conducive to a
long stay during the hours of maximum sunlight (Givoni, 1991;
Georgi and Zafiriadis, 2006).

However, park vegetation may also have a negative effect on
health; all the parks studied contained plant species whose pollen
is regarded as a major allergen affecting local allergy-sufferers,
including Oleaceae (Olea spp., Ligustrum spp., Fraxinus spp.), Cupres-
saceae (Cupressus spp., Thuja spp., Chamaecyparis sp., Platycladus
sp.), Platanus × hispanica, Populus spp. and Salix spp. A number of
other factors appear to contribute to the allergenicity of urban
green spaces (Cariñanos and Casares-Porcel, 2011). The period in
which this study took place, April-May, coincided with the flower-
ing of species associated with the highest allergy incidence in the
Mediterranean area (D’Amato et al., 2010); green spaces containing
numerous allergenic species or a high density of such species were
thus avoided by pollen-allergy sufferers, who account for almost
30% of the city’s population (Díaz de la Guardia et al., 2003).

Conclusion
The findings of this study of the major green spaces in the city
of Granada, using indicators such as visitor numbers, visitor activ-
ities, vegetation and the characteristics of the surrounding area,



& Urb

c
t
r
f
i
a
p
l
a
i
e
T
i
i
r
o
s

A

p
D
c

R

A

A

A

A

B

B

B

B

B

B

B

B

B

B

C

C

C. Adinolfi et al. / Urban Forestry

onfirmed that the main function of these spaces is to enhance
he well-being of local residents, providing them with a venue for
elaxing, socialising and engaging in sporting activities, and thus
or improving their quality of life. The extent to which this function
s fulfilled depends both on factors intrinsic to each space – design,
ccessibility, biodiversity and infrastructure – which facilitate the
rovision of a range of ecosystem services, and on external factors

inked to the area in which they are located. However, the study
lso highlighted deficiencies in some of the parks studied, includ-
ng safety issues, difficulty of access, and lack of facilities that would
nsure that different activities could be performed simultaneously.
hese findings may be of use when implementing measures to
mprove or refurbish existing urban green spaces, and when design-
ng and planning new spaces, in order to ensure that they meet the
eal needs and expectations of the population. They may also be
f interest for other medium-sized Mediterranean cities sharing
imilar bioclimatic and sociological features.
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ariñanos, P., Casares-Porcel, M., 2011. Urban green zones and related pollen allergy:
a review. Some guidelines for designing spaces with low allergy impact. Land-
scape and Urban Planning 101, 205–214.
an Greening 13 (2014) 534–542 541

Carrus, G., Lafortezza, R., Colangelo, G., Dentamaro, I., Scopelliti, M., Sanesi, G.,
2013. Relations between naturalness and perceived restorativeness of different
urban green spaces. Psyecology, Bilingual Journal of Environmental Psychology
4, 227–244.

Casares-Porcel, M., 2010. Origen y causas de transformación del paisaje en los
barrios históricos de la ciudad de Granada (Origin and causes of landscape trans-
formation in the historic districts of the city of Granada). In: VIII Encuentro
Internacional de Revitalización de Centros Históricos, El paisaje urbano en las
ciudades históricas Centro cultural de España en México, México., pp. 117–130
(in Spanish).

Catell, V., Dines, N., Gester, W., Curtis, S., 2008. Mingling, observing and lingering:
everyday public spaces and their implications for well-being and social relations.
Health and Place 14, 544–561.

Chen, B., Adino, O.A., Bao, Z., 2009. Assessment of aesthetic quality and multiple
functions of urban green spaces for the users’ perspective: the case of Hangzhou
flower garden, China. Landscape and Urban Planning 93, 76–82.

Chiesura, A., 2004. The role of urban parks for the sustainable city. Landscape and
Urban Planning 68, 129–138.

Colquhoun, I., 2004. Design Out of Crime: Creating Safe and Sustainable Communi-
ties. Architectural Press, Oxford, UK.

Cornell, E.H., Hadley, D.C., Sterling, T.M., Chan, M.A., Boechler, P., 2001. Adventure
as stimulus for cognitive development. Journal of Environmental Psychology 21
(3), 219–231.

Crompton, J.L., 2001. The impact of parks on property values: a review of the empir-
ical evidence. Journal of Leisure Research 33 (1), 1–31.

Crow, T., Brown, T., De Young, R., 2006. The Riverside and Berwyn experience:
contrasts in landscape structure, perceptions of the urban landscape and their
effects on people. Landscape and Urban Planning 75, 282–299.

D’Amato, G., Cecchi, L., D’Amato, M., Liccardi, G., 2010. Urban air pollution and cli-
mate change as environmental risk factors of respiratory allergy: an update.
Journal of Investigational Allergology and Clinical Immunology 20, 95–102.

De Groot, R.S., 2006. Function-analysis and valuation as a tool to assess land use
conflicts in planning for sustainable, multi-functional landscapes. Landscape and
Urban Planning 75, 175–186.

De Groot, R.S., Stuip, M., Finlayson, M., Davidson, N., 2006. Valuing wetlands: guid-
ance for evaluating the benefits derived from wetland ecosystem services. In:
Ramsar Technical Report No. 3 CBD Technical Series No. 27. Gland, Switzerland.,
pp. 1–44.

Díaz de la Guardia, C., Alba, F., Nieto, D., Sabariego, S., 2003. Diez años de con-
trol aerobiológico en la atmósfera de la ciudad de Granada: Calendario Polínico
(1992–2001) (Ten years of aerobiological control in the atmosphere of the city
of Granada: Pollen Calendar (1992–2001)). Polen 13, 251–260 (in Spanish, with
English summary).

Dobbs, C., Escobedo, F.J., Zipperer, W.C., 2011. A framework for developing urban
forest ecosystem services and goods indicators. Landscape and Urban Planning
99, 196–206.

Elsley, S., 2006. Children’s experience of public space. Children & Society 18,
155–164.

Erkip, F.B., 1997. The distribution of urban public services: the case of parks and
recreational services in Ankara. Cities 14 (6), 353–361.

Eroski Consumer, 2010. Urban Green Zones in Spain. La revista del socio consum-
idor 146, 6–10, Retrieved from: http://revista.consumer.es/web/es/2010001/
pdf/tema-de-portada.pdf (10.01.14) (in Spanish).

Georgi, N.J., Zafiriadis, K., 2006. The impact of park trees on microclimate in urban
areas. Urban Ecosystems 9, 195–209.

Givoni, B., 1991. Impact of planted areas on urban environmental quality: a review.
Atmospheric Environment. Part B: Urban Atmosphere 25, 289–299.

Gobster, P.H., Nassauer, J.H., Daniel, T.C., Fry, G., 2007. The shared landscape:
what does aesthetic have to do with ecology? Landscape Ecology 22,
959–972.

Golicnik, B., Thompson, C.W., 2010. Emerging relationships between design and use
of urban park spaces. Landscape and Urban Planning 94, 38–53.

Gómez, F., Gil, L., Jabaloyes, J., 2004. Experimental investigation of the thermal com-
fort in the city: relationship with the green areas, interaction with the urban
microclimate. Building and Environment 39, 1077–1086.

Gomez-Lopera, F., 2005. Las zonas verdes como factor de calidad de vida en las ciu-
dades (The green areas as a factor of quality of life in cities). Ciudad y Territorio.
Estudios Territoriales XXXVII 14, 417–436 (in Spanish).

Gore, T., Ozdemiroglu, E., Eadson, W., Gianferrara, E., Phang, Z., 2013. Green
Infrastructure’s contribution to economic growth: a review. In: Final Report.
Department for Environment, Food & Rural Affairs and Natural England, UK.

Granada City Council, 1996. Municipal By-law on Use and Protection of Landscaped
Areas (in Spanish).

Granada City Council, 2013. Municipal Accessibility Plan of the City of Granada (in
Spanish).

Grove, J.M., Troy, A.R., O’Neil-Dunne, J.P.M., Burch, W.R., Cadenasso, M.L., Pickett,
S.T.A., 2006. Characterization of house-holds and its implications for the vege-
tation of urban ecosystems. Ecosystems 9, 578–597.

Hague, M., Siegel, N., 2002. Municipal parks in New York City: Olmsted, Riis, and the
transformation of the urban landscape, 1858–1897. In: Backhaus, G., Murungi, J.
(Eds.), Transformations of Urban and Suburban Landscapes: Perspectives from

Philosophy, Geography, and Architecture. Lexington Books, Lanham, MD, pp.
153–191.

Hendrey, G.H., Ellsworth, D.S., Lewin, K.F., Nagy, J., 1999. A free-air enrichment sys-
tem for exposing tall forest vegetation to elevated atmospheric CO2. Global
Change Biology 5, 293–309.

http://revista.consumer.es/web/es/2010001/pdf/tema-de-portada.pdf
http://revista.consumer.es/web/es/2010001/pdf/tema-de-portada.pdf


5 & Urb

H

J

J

J

J

K

K

K

K

K

L

L

L

L

L

L

M

M

M

M

M

M

M

M

N

N

O

42 C. Adinolfi et al. / Urban Forestry

ino, A.A.F., Reis, R.S., Ribeiro, I.C., Parra, D.C., Brownson, R.C., Fermino,
R.C., 2010. Using observational methods to evaluate public open spaces
and physical activity in Brazil. Journal of Physical Activity and Health 7,
146–154.

ackson, L.E., 2003. The relationship of urban design to human health and condition.
Landscape and Urban Planning 64, 191–200.

ansson, M., Fors, H., Lindgren, T., Wiström, B., 2013. Perceived personal safety in
relation to urban woodland vegetation – a review. Urban Forestry and Urban
Greening 12, 127–133.

im, C.Y., Chen, W.Y., 2010. External effects of neighborhood parks and land-
scape elements on high-rise residential value. Land Use Policy 27 (2),
662–670.

orgensen, A., Anthopoulou, A., 2007. Enjoyment and fear in urban woodlands – does
age make a difference? Urban Forestry and Urban Greening 6, 267–278.

aya, B., Kubat, A.S., 2007. Space and fear of crime relation in urban green areas case
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