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abstract – Green urban areas are a potential touristic attraction, providing opportu-
nities for recreation and social interaction. in this study, two green areas in Lisbon were 
selec ted to investigate their influence on the thermal environment in and outside them and 
to analyse the usage of these parks in view of the perception of thermal comfort, the prefe-
rences and personal characteristics of the visitors. Measurements of temperature and rela-
tive humi dity were carried out for several successive weeks in summer and in winter, in 
diffe rent locations around and inside the green areas. temperature differences between the 
green spaces and the surrounding areas were greater in hotter conditions and reached up to 
7ºC difference at certain times on particular days. this cooling effect provided by green 
areas has a potential role in mitigating climate change impacts. in order to analyse the 
perception of thermal comfort and users’ preferences, face-to-face interviews were carried 
out simultaneously with measurements of weather parameters. in summer, a positive cor-
relation bet ween the measu red values of temperature and relative humidity with people’s 
perception was observed. a significant association between individual’s characteristics 
and type of usage of the parks was also revealed, particularly related to age and gender. 
Understanding the relationship between weather parameters, people’s perception and visi-
tors’ preferences is paramount to create green areas more attractive and beneficial for the 
urban environment.

Keywords: Urban green areas, park cool island, perception, thermal comfort,  
tourism, Lisbon.

resumo – percepção do conforto térMico peloS utilizadoreS de eSpaçoS 
VerdeS de liSBoa. Os espaços verdes melhoram o ambiente urba no e são potenciais 
atracções turís ticas. investiga-se a influência de dois espaços verdes de Lisboa nas con-
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dições térmicas em redor; verifica-se também se a percepção do conforto térmico dos 
visitantes, as suas preferências e características individuais condicionam o uso desses 
espaços. realizaram-se medições de temperatura e humidade relativa, no Verão e no 
inver no, e calcularam-se desvios térmicos entre áreas verdes e ruas circun dantes. estes 
pode m atingir 7ºC em determinados dias e horas (maiores diferenças com temperaturas 
altas). esta “ilha de frescura” dos espaços verdes tem um papel importante na mitigação 
dos impactes das alterações climáticas nas cidades. Para analisar a percepção do conforto 
tér mico e preferências dos utilizadores, realizaram-se entrevistas presenciais em simultâ-
neo com medições dos parâmetros meteorológicos. Verificou-se uma corre lação positiva 
entre a per cepção dos visitantes e os valores de temperatura e humidade relativa nos 
meses de Verão e também uma associação significativa entre as características dos indi-
víduos, parti cularmente o género, a idade, e o tipo de utilização dos espaços verdes. a 
investigação da relação entre parâmetros meteorológicos, utilização dos espaços verdes e 
preferências dos visitantes, é fundamental para criar áreas mais atractivas e benéficas 
para o ambiente urbano.

Palavras-chave: espaços verdes urbanos, ilha de frescura, percepção, conforto  
térmico, turismo, Lisboa.

résumé – perception du confort therMique par leS uSagerS deS eSpaceS 
VertS de liSBonne. Les espaces verts urbains améliorent l’environnement urbain et 
constituent des attractions touristiques. On a étudié deux espaces verts à Lisbonne, afin de 
déterminer leur influence sur les conditions thermiques environnantes et pour analyser 
l’influence de la perception de confort thermique sur leur usage par des visiteurs de diverses 
catégories. On a réalisé des mesures de température et d’humidité, en été et en hiver, tant 
dans les espaces verts qu’autour d’eux. À certaines heures et à certains endroits on a enre-
gistré des différences thermiques allant jusqu’à 7ºC, surtout quand il fait très chaud. L’effet 
« îlot de fraîcheur » pourrait jouer un rôle important, en cas de sensibles altérations clima-
tiques. Pour analyser l’impression de confort thermique et les préférences des utilisateurs, 
on a réalisé simultanément des entrevues et des mesures de paramètres météorologiques. 
Pendant l’été, on constate une corrélation positive entre les valeurs de température et d’hu-
midité et leur perception par les visiteurs, ainsi qu’une association significative entre les 
caractéristiques individuelles des utilisateurs (sexe et âge) et le type d’usage qu’ils font des 
espaces verts. Ces connaissances permettront de créer des espaces verts plus attractifs et 
amélioreront ainsi l’ambiance urbaine.

Mots-clés: espaces verts urbains, îlot de fraicheur, perception, confort thermique, 
tourisme, Lisbonne.
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i. intrODUCtiOn

Green areas are recognized as important elements in urban areas, as they con-
tribute to improve the urban environment (shimoda, 2003; Georgi and Dimitriou, 
2010; Cohen et al., 2012; Gago et al., 2013). Green spaces help to regulate the 
urban climate and to mitigate the Urban Heat island (UHi) by creating a cooling 
effect (Lin et al., 2011; Oliveira et al., 2011; Choi et al., 2012; Lopes et al., 2013) 
that can also moderate the consumption of energy. furthermore, these areas con-
tribute to the reduc tion of air pollution and noise levels, provide habitats to diffe-
rent species and increase biodiversity in cities, besides promoting social contact 
between inhabitants, thus having a positive influence on human health (Jauregui, 
1990; Upmanis et al., 2001; Dimoudi and nikolopoulou, 2003; fang and Ling, 
2005; Georgi and Zafiriadis, 2006; Parés-franzi et al., 2006; yu and Hien, 2006; 
Lafortezza et al., 2009; nardo et al., 2010; Haq, 2011; Cohen et al., 2012; Home 
et al., 2012; ). Green areas can also have an important role in climate change adap-
tation; the expected global changes may accumulate with the urban thermal e ffects, 
increasing the vulne rability of urban areas to the impacts of climate change (Patz 
et al., 2005; Wilby and Perry, 2006; alcoforado and andrade, 2008). in this con-
text, the microclimatic influen ce of green areas in the surrounding areas, parti-
cularly the cooling effect in hotter seasons (Lafortezza et al., 2009; Zoulia et al., 
2009; Oliveira et al., 2011; Cohen et al., 2012), can mitigate the effects of the 
esti mated increase in temperatures and heat waves, whose frequency and intensity 
are expected to rise (santos and Miran da, 2006; Parry, 2007; alcoforado and 
a ndrade, 2008); moreover, urban vege tation, particularly trees, also contribute to 
CO2 uptake (akbari, 2002).

additionally, green areas play an important role in recreation, providing 
noise protection and facilities to their users (Haq, 2011), either locals or tourists. 
the avai lability of amenities in the green areas is a relevant parameter for tourism 
activities in cities (Çalişkan and Matzarakis, 2013; Cianga and Popescu, 2013). 
furthermore, the image of a destination is influenced by the weather conditions, 
particularly when affecting outdoor activities (de freitas, 2003; andrade et al., 
2006; Çalişkan and Matzarakis, 2013), thus the climatic improvements that green 
areas provide to the urban environment represent an asset for tourism develop-
ment. these spaces create microclimatic conditions that enable tourists to spend 
more time outdoors, contribu ting to the social and economic dynamics of the city 
(Haq, 2011).

several studies have analysed the influence of weather and climate in tourism 
(de freitas, 2003; Gómez Martín, 2005; scott et al., 2009). additionally, the recent 
emphasis in climate change encouraged the development of studies focused on the 
potential influence of future climatic projections on tourism activities, its impacts, 
mitigation and adaptation strategies (nicholls et al., 2006; scott et al., 2009; 
e ndler and Matzarakis, 2011; Kaján and saarinen, 2013; Matzarakis et al., 2013). 
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the urban tourism in central and southern europe is also expected to be influenced 
by climate change, due to the projected increase of heat waves, and the decrease in 
air quality in urban areas (nicholls et al., 2006; Lafortezza et al., 2009). as the 
most important effects of climate on tourism occur at the micro scale (Matzarakis, 
2001), green spaces, even the smaller ones, can play a relevant role in the adapta-
tion of urban area s to climate change impacts.

the main purpose of this study was to investigate the relationship between 
wea ther conditions and green areas, in relation to the microclimatic effects of 
green areas in the surrounding environment and the perception of thermal comfort 
by the users.

the specific objectives of this study were:
i)  to investigate the thermal effects of small green spaces in the surrounding 

area, in different seasons;
ii)  to assess the perception of bioclimatic comfort of users in different green 

areas of Lisbon;
iii)  to analyse the preferences of users in view of their characteristics and the 

conditions of the green spaces (vegetation, facilities, microclimatic  
conditions);

iv)  to investigate the role of the thermal environment in the use of urban green 
areas.

ii. MateriaLs anD MetHODs

1. Study area

this research was carried out in Lisbon, the largest city of Portugal. Located on 
the edge of the atlantic Ocean, Lisbon’s climate is typically Mediterranean, with hot 
and dry summers and mild winters (alcoforado et al., 2006, 2009; O liveira et al., 
2011). the thermal pattern of the city is determined by the combination of different 
features, particularly the proximity to the atlantic Ocean and to the tagus river, the 
irregular relief and the urban morphology (alcoforado, 1993; alcoforad o and  
andrade, 2006). the UHi has its maximum intensity in the south of the city and  
occurs more frequently during the summer (2ºC by night and 1.8ºC by day), when 
wind speeds range from 2 to 6 ms-1 (Lopes et al., 2013). even with weak regional 
winds the urban neighbourhoods near the river are influenced by the e stuarine 
breeze s that produce a cooling effect (alcoforado et al., 2006, 2009). in late morning 
and early afternoon in summer, these areas can have temperatures that are, on ave-
rage, 3.5ºC lower than the city center (Vasconcelos and Lopes, 2006; Lopes et al., 
2013). the combination of the estuarine breezes and the weak regional wind, makes 
the core of the UHi move to the north of the city (alcoforad o et al., 2009).

S. Oliveira, T. Vaz and H. Andrade
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Lisbon has a population of circa 540,000 (ine, 2011), distributed in an area 
of some 85 km2. the city includes 1,349 ha of green spaces distributed in 65 parks, 
representing 16% of the total area of the municipality (schilling, 2010). the Mon-
santo Park is the largest green area and occupies 900 ha. Lisbon has an average of 
26.8 m2 of green areas per capita (soares and Castel-Branco, 2007) and the small 
green areas of the type of a “neighbourhood park” are predominant (soares, 2006). 
as for tourism activities, the good weather, the seafront position and the historical 
and cultural heritage make of Lisbon a desired destination for tourists from all over 
the world. in the summer months the flow of tourists increases substantially, follo-
wed by a spring “peak” (Zarrili and Brito, 2013).

two small green areas were selected for this study: the park teófilo de Braga, 
in Campo de Ourique (green area a), and the park Braancamp freire, in Campo 
dos Mártires da Pátria (green area B) (fig. 1). these green spaces are located in 
built-up areas of the city and have distinct characteristics, as described below:

a) Park teófilo de Braga (green area a) is located in a densely built-up area 
with an orthogonal geometry. it has a surface area of 2,400 m2, a rectangular shape 
and north-south orientation. trees prevail over other types of vegetation, such as 
shrubbery and herbaceous plants, and the dominant tree species are, amongst 
o thers, Celtis australis, Gingko biloba, Tilia tormentosa, Aesculus hippocastanum 
and Metro sideros excelsia. the latter is a classified species due to its characteris-
tics and “public interest”. the park has a playground, tables and benches facing 
different directions and a small lake. it is surrounded by tall buildings (15-25 
meter s high) with varied shapes, colours and construction materials, which are 
used for residential or commercial purposes.

b) Park Braancamp freire (green area B) is located in a densely urbanized 
area, in the watershed between the valleys of two main avenues of the city. it has 
a surface area of 22,600 m2, in a north-south orientation and an irregular configu-
ration, being crossed transversally by a road. it has a lake, where various bird 
species are found. similarly to Park teófilo Braga trees prevail over other types 
of vegetation, the domi nant tree species being Sophora japonica, Tilia tormen-
tosa, Ficus benja mina, Acer negundo, Chorisea speciosa, Gingko biloba, Grevil-
lea robusta, Metro sideros excelsia, among others. the park has different types of 
facilities, namely a sports camp and a playground in the northern part and a res-
taurant and a paved square with a statue in the southern part, as well as tables and 
many benches along the park. it is surrounded by buildings of 10 to 20 meters 
high and with varied colour s and shapes, which are used for residential, commer-
cial or social purposes.

The role of urban green areas in thermal comfort
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Green area a
Park teófilo de Braga

Green area B
Park Braancamp freire

fig. 1 – Location of the green areas (Ga) in the city of Lisbon.
Fig.1 – Localização dos espaços verdes (EV) na cidade de Lisboa.

2. Field data collection

2.1. Weather conditions in green areas and their surroundings

in order to characterize the seasonal weather conditions of the study area  
and of its surroundings, several thermo-hygrometers tinytag 433–7841 (Gemini 
Data-loggers, Chichester, UK), were placed on lampposts or verandas inside and 
around the green areas, at an approximate height of 3 m, according to the specific 
conditions of each green space (fig. 2). air temperature (ta) and relative humidity 
(rH) were measured every 10 min for at least 30 successive days. in Green area 
B (Ga-B), the devices were placed in winter (february 2007) and summer (July 
– september 2007), whereas in Green area a (Ga-a) only summer measurements 
could be obtained (June-July 2006).

2.2. Perception of the thermal comfort by users and their preferences

in the bioclimatic functions of green spaces, the modification of all the atmos-
pheric parameters that affect the human body energy balance should be considered: 
air temperature (ta), mean radiant temperature (tmrt), wind speed (v) and air humi-
dity (andrade, 2003; Oliveira and andrade, 2007; Parsons, 2010). When these para-
meters change, green spaces can influence the thermal comfort of the green space 
users. the perception of bioclimatic conditions by the users and their preferences of

S. Oliveira, T. Vaz and H. Andrade
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fig. 2 – Location of thermo-hygrometer tinytag in green area a, on top, and green area B, bottom. in 
Ga-a, some tinytags were disabled and the data lost before the end of the measurement period. Only 

data from locations aG, a2, a3 and a5 are presented.
Fig.2 – Localização dos termo-higrómetros Tinytag no espaço verde A, no topo, e no espaço verde B, 

em baixo. No EV A alguns tinytags foram desactivados por razões técnicas antes do fim  
do período de medições. Só foram tratados dados para os pontos AG, A2, A3 e A5.

The role of urban green areas in thermal comfort
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usage within the green areas were analysed in relation to their personal characteris-
tics and the influence of the weather conditions. to attain this purpose, itinerant 
measurements of the meteorological parameters that account for human comfort 
were performed simultaneously with face-to-face interviews, carried out with  
randomly selected adults passing by or sitting inside the green area. the itinerant 
mea surements were made using testo probes: ta was measured with an ntC  
thermostat with an accuracy of 0.2°C, whereas wind speed (v) was measured using 
a thermal anemometer (warm bulb) with an accuracy of 0.3 m/s at 22°C and a time 
of response of 4 s. these measurements were taken every 30 seconds, at the same 
time as the interviews. solar (K) and infrared (L) radiation were measured every  
20 minutes, using a pyranometer CM21 Kipp & Zonen and a pyrgeometer CG1  
Kipp & Zonen, respectively (Kipp & Zonen, Delft, the netherlands), following the 
procedure des cribed in Oliveira and andrade (2007).

the interview included questions in a short-answer format, related to three 
diffe rent matters: i) the personal characteristics; ii) the preferences and habits 
when using the green space; iii) the perception of the meteorological conditions 
and bioclimatic comfort at the moment of the interview. the selection and struc-
ture of the questions were based on previous studies (nikolopoulou and steemers, 
2003; statho poulos et al., 2004; Knez and thorsson, 2006; Oliveira and andrade, 
2007), as des cribed below:

i) the opening section of the questionnaire survey aims to collect data on 
personal characteristics of the individual and is divided in two subsections.  
the first, collected by the interviewer, concerns various elements that can 
influenc e the person’s thermal sensations and expectations, such as exposure (sun 
or shade); company (alone or accompanied); type of clothing; physical characte-
ristics (e.g. pale skin, dark skin, fat, thin); the activity before the interview (rest, 
read/write, talk); the position (standing, sitting or lying down) and the place 
(bench, grass, ground). the secon d subsection collects information on age, gen-
der, place of birth, residency, permanency, education level, professional activity 
and smoking habits.

ii) the second part included five questions concerning the use of the green 
area s: the duration of the visit; motivations for the use of that particular green area; 
frequency of visits; travel distance (in time) from residency, transportation used 
and the preferences on season, weekday and time for visiting the green space.

iii) the third part of the interview was dedicated to the perception of the 
w eather conditions and their relationship with the use of the park; the perception 
of the meteorological conditions was assessed through a nominal scale divided in 
4 levels, applied to each of the variables monitored (air temperature, relative humi-
dity, solar radiation and wind), and the users were asked how they were perceiving 
each wea ther parameter at the moment of the interview. finally, the users were 
asked in which weather conditions they visited the park and their preferred places 
inside the green area under different weather conditions.

S. Oliveira, T. Vaz and H. Andrade
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in winter time, the clothing types and the nominal scale applied for temperature 
were slightly changed, according to the most typical outfits and weather conditions 
found during these seasons in Lisbon.

2.3. Data analysis

to assess the thermal conditions in and outside the green areas, the values of 
temperature measured at several locations inside and around the green areas were 
compared, for both seasons, by calculating the temperature difference between the 
green area (aG or BG locations in fig. 2) and each of the other measurement spots.

the data obtained from the interviews and the itinerant measurements during 
field work were analysed considering two different approaches:

–  the possibility of a relationship between the perception of the weather para-
meters by the interviewees and the measured values of each variable;

–  the possibility of a relationship between the personal characteristics of the 
interviewees and the preferences of use of the green areas.

the nominal scale used for the perception of the weather parameters in the 
inter view was transformed in a 4-point scale (1 meaning lower perceived tempera-
ture, humi dity, radiation and wind, increasing until level 4). this was considered as 
an actual perception vote (aPV), which was analysed in relation to the measured 
values of each variable with the Pearson correlation. the variables concerning per-
sonal characteristics (section i of the interview) and the preferences of use (section 
ii) were analysed with the v Cramer test, a measure based on the chi-square test 
which shows the strength of association between nominal variables.

iii. resULts anD DisCUssiOn

1. Weather conditions of the green areas and their surroundings

in summer time, thermal differences were found, in both study areas, between 
the locations closer to the green area and the other locations. figure 3 shows the 
frequency of the differences from 0 and 3ºC, between the green area and each of the 
surrounding locations.

in Ga-a, 1% of all the measurements (50 successive days, every 10 minutes) 
showed differences in temperatures above 3ºC between location aG, inside the 
green area, and location a2 on the east of the park; this value increased to 2.6% for 
location a3 (south edge of the park) and to 1.6% for location a5 (further away of 
the green area, in the southwest). these differences, measured at the various loca-
tions, occurred on diffe rent days suggesting the influence of the urban morphology, 
besides the general weather conditions, on the thermal behaviour recorded in the 
different measurement spots.

The role of urban green areas in thermal comfort
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in Ga-B (54 days of measurements), we found similar trends with more 
evident differences; in location B5, on the northwest side of the green area, 24% 
of the measurements were above 3ºC in relation to the location inside the park, 
16% for location B2 (southeast of the park) and 15% for location 4 (northeast 
side). in two particularly hot days in which temperatures reached 40ºC in the  
afternoon, the diffe rences were above 10ºC between these locations and the one 
inside the green area.

in winter time (20 successive days), location B5 showed 9% of measurements 
with differences above 3ºC in relation to the green area, whereas for all the other 
locations this proportion was much lower. On the contrary, there was a higher pro-
portion of records showing the green area slightly warmer than the other locations, 
particularly in relation to location 1 (59%) and location 2 (26%), although the diffe-
rences were generally below 2ºC.

these results suggest that green areas have a marked cooling effect in hotter 
conditions. this cooling effect can extend to the surrounding areas, depending on 
the urban geometry, the characteristics of the green area and the general weather 
conditions (Cohen et al., 2012; Hamada et al., 2013). Oliveira et al. (2011) found 
that on particularly hot days in Lisbon, the differences in temperature between 
Ga-a (cooler) and other spots located up to 300 m south of the park were signi-
ficant, varying as a function of sun exposure, street orientation and wind speed. 
the lower differences between the various locations in the nearest surroundings of 
Ga-a, in relation to Ga-B, can be due to the urban geometry and consequent sun 
expo sure, as green area a is smaller and it is surrounded by tall buildings on all 
sides increasing the number of hours of shade that affected the thermo-hygrome-
ters outside the green area.

the differences in temperature between locations varied with the time of the 
day; figure 4 shows that the major differences were verified between 10 am and  
4 pm, indicating that the cooling effect of green areas is more evident in hotter 
con ditions (Oliveira et al., 2011; Cohen et al., 2012). Ga-a showed lower diffe-
rences in summer in relation to Ga-B, with the maximum average difference of 
2.5ºC for loca tion a3 and of 6ºC in location B5. seasonal variations were also 
verified, with the differences between Ga-B and the other locations decreasing in 
winter, reaching a maximum of 2.5ºC in location B5, whereas location 1 showed, 
in general, lower temperatures than the green area. these results are consistent 
with the study by Hamada and Ohta (2010) in Japan, since they also found that the 
temperature diffe rence between the green area and the surroundings was larger in 
summer than in winter and more evident during the day.

S. Oliveira, T. Vaz and H. Andrade
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fig. 3 – frequency of temperature differences (measured every 10 minutes)  
between the green area (aG and BG) and the other measurement points in the city district around.

Fig. 3 – Frequência de diferenças de temperatura (medida de 10 em 10 minutos) entre o ponto  
de medição dentro do espaço verde (AG e BG) e os outros locais de medição.
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fig. 4 – Hourly average temperature differences between the green area  
and the other locations per season.

Fig. 4 – Média horária das diferenças de temperatura entre o espaço verde  
e os outros pontos de medição, por estação do ano.
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2. perception of the weather conditions by users and their preferences

2.1. Weather conditions in the green areas during the field work days

in summer, Ga-a, location 2 on the east side of the green area, showed higher 
values of maximum temperature than the other locations. in the hottest day of field 
work, maximum temperatures surpassed 34ºC in location 2, over 3ºC above the value s 
of the other locations. Locations B2 and B5 had, on average, the highest temperature 
that reached 40ºC, whereas in the green area temperatures were up to 6ºC lower than 
in those locations.

in winter, the differences in temperature between locations were much less evi-
dent, with location 1 showing similar values to the green area.

2.2. Characteristics of the interviewees

sixty six people were interviewed in Ga-a and 43 in Ga-B in summer, whereas 
in winter 41 people were interviewed in Ga-B only. the results of the interviews are 
summarized in table i, thus only a brief description of the most important parame ters 
is provided here.

in summer, both green areas were frequented mostly by elderly people above 65 
years of age, although this proportion was higher for Ga-a (65% as opposed to 49%). the 
majority were men and above 80% of all interviewees lived in the Lisbon area; this value 
decreased in summer time for Ga-B, meaning that a higher number of non-locals used 
this park. it was also found that many people go to this park alone in summer, whereas the 
majority of people go to the Ga-a accompanied both in summer and in winter.

these differences are most likely due to the diverse features of these green areas 
and their location; Ga-a is much smaller and it is located in a very densely urbanised 
area, mainly residential and commercial. Green area B is larger and has more ameni-
ties, as well as cultural and educational facilities, thus the type of population that fre-
quents the area, and their interests, also differ. the recreation conditions and facilities 
provided influence the choice of users (Cianga and Popescu, 2013).

the preferred time of the day for the majority of users is the afternoon. this choice 
is relevant in what concerns the perception of weather conditions and the potential bene-
fits of green areas. as the highest temperatures of a day occur during the afternoon and 
since the cooling effect of the green areas is more evident under hot conditions (Oliveira 
et al., 2011; Cohen et al., 2012), parks are mainly frequented in the afternoon when ther-
mal comfort of people is increased there. this phenomenon should be divulged so that 
park users can take full advantage of a maximum cooling effect. as expected, the majo-
rity of users in summer declared preferring the benches under the shade in both green 
areas (77% in green area a and 57% in green area B), a proportion that decreases in 
winter (42%). these result s show that the preferences of use of the green areas vary also 
according to the season, to accommodate changes in weather conditions. Other authors 
have pointed out the importance of behavioural adjustments to cope with weather condi-

The role of urban green areas in thermal comfort
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tions and increase an individual’s bioclimatic comfort (thorsson et al., 2004; Lin et al., 
2010, 2012). in green area B, 18% of the people in winter and 14% in summer said they 
go to the parks under every meteorological situation, but the time of permanency varies, 
the activity performed changes (when it is cold they walk instead of sitting) and the 
places chosen to spend the time are altered (outdoors and under the shade with sunny, hot 
weather; inside the restaurant when it rains and in the sun when it is cold).

table i – Personal characteristics and preferences of the interviewees.
Quadro I – Características pessoais e preferências dos entrevistados.

Questions/Variables Green area a Summer
Green area B

Summer Winter

nr. interviews 66 43 41

Men 55% 62.8% 65.8%

Predominant age group > 65 years old (65%) > 65 years old (49%) > 65 years old (63%)

residency in Lisbon 86% 65% 83%

Professional activity: retired 68% 37% 66%

Company 50% 23.3% 58.6%

reasons to be in the park
rest
recreation
Promenade
Meeting friends

43%
15%

?

44%
7%
14%
12%

41%

24%
26%

How often they go
> once a day
Once a day
2-3 times week

40%
30%
15%

12%
32%
19%

17%
32%
17%

preferred season
spring
summer
spring & summer
no preference

n/a
5%
53%
3%
26%

34%
11%
16%
17%

Distance to residence
20 min distance to residence by 
foot 77% 49% 63.4%

Frequency of usage
frequency in weekdays
frequency in weekends
no preference

22%
5%
50%

29%
14%
43%

41%
6%
43%

Time of the day
Morning
afternoon
Both periods

9%
30%

5%
69%
18%

11%
55%
19%

preferred places
Benches under the shade
Lake

77%
?

57%
27%

42%
8%
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2.3. Perception of the weather parameters

a significant correlation was found between actual Perception Vote (aPV) for 
temperature and the values of ta, as measured by the Pearson correlation coefficient 
(r=0.66, p<0.01) and between aPV for humidity and the values of Hr (r=0.33, 
p<0.01) for the summer data. Winter data didn’t show any significant relation with 
aPV. there was no significant correlation between aPV for wind and the measured 
values of wind speed. the stronger correlation found for temperature may indicate 
that people associate their general thermal feeling to temperature, although it inte-
grates the influence of several parameters, as people are not able to perceive isolated 
parameters (Parsons 1993; andrade et al., 2011).

2.4. Personal characteristics and preferences of use of the green areas

the individual characteristics of people and their expectations influence their 
use of the green areas (Lin et al., 2012). significant relationships between specific 
pairs of variables that represent personal features were found, as shown in table ii.

table ii – results of the v Cramer test and the association between variables.
Quadro II – Resultados do teste v Cramer e da associação entre variáveis.

Variables v Cramer p-value association

Gender Company 0.252 <0.01 alone: 65% men, 40% women

age Preferred location 0.282 <0.05 > age, benches under the shade

age reason 0.266 <0.05 elderly: rest and promenade
younger: meet friends, walk the dog

age Distance to residence 0.206 <0.05 elderly: live closer to the green area

Company activity 0.546 <0.01 alone: walking, resting
Company: talking, resting

Company Distance to residence 0.284 <0.01 alone: people who live further away

the effect of company (if the person is alone or not) showed interesting results; 
the highest value was found between the company and the activity being performed, 
followed by the relationship between company and distance to the residence, with 
people alone coming from further away. Gender is also related to company, with men 
being found alone more often than women in the urban green areas.

although significant, the value of the association between the variables is ra ther 
weak, probably due to the complexity of the parameters analysed; further investiga-
tion on this issue, which is outside the scope of this study, is required. nevertheless, 
it is important to consider the relationships between personal characteristics and the 
usage of green areas, as this will also influence the role green areas can play in the 
improvement of the urban environment.

The role of urban green areas in thermal comfort
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iV. COnCLUsiOns

Urban green areas are important assets in cities, contributing to improve the 
urban environment, providing leisure opportunities and social contact between peo-
ple, among other benefits. small green areas (“neighbourhood” type) are common in 
Lisbon, where Mediterranean climate prevails, and are mainly used by elderly peo-
ple during the afternoon in summertime. the use of these green spaces and their 
benefits also depend on the individual characteristics of the users.

in this study, temperature differences were found between the green areas and the 
other measurement locations. the green area is in general cooler. these differences 
were clearer in summer than in winter and between 10 am and 4 pm, ranging overall 
from 2 to 6ºC difference, depending on the location where the measurement was done.

the actual Perception Vote revealed only significant correlation with tempera-
ture and humidity in summer measurements.

it was also found that the personal characteristics of people influence the use of 
the green areas. Men are more often found alone than women. elderly people show 
a preference for benches in the shade and they come from a closer location. the use 
of green spaces also changed with the season, concerning the time of permanency, 
the activity performed and the preferred location inside the garden.

in cities with a Mediterranean climate, like Lisbon, the existence of small green 
areas can have a positive contribution to different aspects of the city’s environment, 
as confirmed by the results of this study:

 a) Provide “cool islands” within the dense urban fabric, improving thermal 
comfort in the green area and the nearest surroundings; both green areas showed 
thermal differences between the locations within and outside the park, depen-
ding on the distance, the configuration of the green area and the prevailing 
weather conditions;
 b) Mitigate the potential effects of climate change, expected to cause higher 
frequen cy and intensity of heat waves, since the cooling effect of green areas is 
more evident in hotter conditions; in winter time, the thermal differences bet ween 
the parks and the surroundings were less evident and the majority of the users 
preferred to visit the park in summer;
 c) improve the urban environment by reducing noise and pollution levels; the 
users of both green areas mentioned the opportunity for relaxation and resting 
as reasons for their use;
 d) Provide opportunities for social contact among local people and with tourists;
 e) Diversify the touristic offer within the city, which can attract more people 
with different interests, thus having positive effects in the social and economic 
dynamics of the urban area.

the influence of green areas in the weather parameters, confirmed by a cooling 
effect that is particularly strong in hotter conditions, is a relevant benefit for the users 
of these spaces and the surrounding areas. as the microclimatic influence of green 
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areas may extend beyond the park, green areas also contribute to regulate thermal 
comfort and mitigate potential impacts of climate change in the overall urban area.

the availability and type of green areas is a relevant criterion for tourism acti-
vities in urban areas. the knowledge of the preferences of usage and their relationship 
with personal characteristics and weather perception is an important tool to design 
green areas suitable to local people and attractive to other visitors.
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