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Urban greening has been widely recognised as a key factor to mitigate the adverse effects of urbanisation in a sustainable manner [1]. Green spaces
characteristics include trees, soft surfaces and wind shelters that can influence thermal sensations by inducing changes in such variables as solar radiation,
temperatures of surrounding surfaces, air temperature, humidity and wind speed [2,3]. As part of the ongoing research entitled GreenUrbe
(PPCDT/AMB/59174/2004), both users surveys and structured experiments are being developed, trying to establish relation between green spaces
characteristics and thermal comfort. The city of Braganca is located in north-eastern Portugal. Local climate is characterised by a cold rainy winter and
relatively short (June to September) hot and dry summer.

METHODS

Field surveys
m Carried out in four different green spaces,
evaluating both thermal perceptions, by means of
using questionnaires, and thermal conditions, by
collecting data in a mobile meteorological station
(Table 1)
m Field surveys were carried out in summer
conditions (June, July and September 2007).
M 194 surveys were carried out, at approximately
equal proportions between green spaces (Fig.1).

Structured experiments

m Study carried out in four different close locations
(Fig. 2):
(A) Shadow under tree, over bare soil and near a

water pound;
(B) Shadow under artificial cover and over grass;
(C) Sun exposure near wind shelter over grass;
(D) Sun exposure over pavement.
® 12 individuals participated in this study (six man
and six women), grouped around four age groups p
(20-30; 31-40, 41-50 and over 50 years) and wearing
jeans and a white t-shirt.
m Each participant filed in a questionnaire,
assessing individual perceptions on thermal
sensation, each time on a different location.

Figure 2 - Four situations used in Structured
experiments
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Table 1: Measured meteorological variables and instruments

for both methods
Variable

Instrument

m Each group, with three participants, stayed seated
in each location for 15 minutes (the last five filling
in the questionnaire), moving to the next location

40-50 years
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30—-40 years

after time had passed in a rotation scheme Fig. 3.

m This procedure was carried out three times during
the same day;, starting at 9 a.m. and finishing at 6
p.m., with a total of 144 questionnaires applied.
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Figure 3 - Rotation scheme
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Air temperature, T,
Globe temperature, T,
Relative humidity, RH
Wind speed, V'

Global solar radiation, S,

RESULTS

Structured experiments
m Results (Table 3) show: Small differences

Table 3: Average meteorological variables and PET for

Field surveys different locations

m Results show a major tendency towards a
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exposure in more mild conditions and thus
reducing the chances for extremelly
uncomfortable situations.

different locations concerning Ts, as participants
felt predominant warm sensations under sun
exposure, where Global solar radiation (S ,) was
consistently higher, opposite to neutral to cool
conditions found under shadow (Fig.4).
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Table 2: Average meteorological variables and PET for
different Thermal Sensations
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CONCLUSIONS

m Results so far suggest diverse elements inside Green spaces, may offer complementary conditions for thermal comfort.

Evaluating the two different approaches used:

m While field surveys offer a more natural approach, studying individual sensations in common behaviors, they may reflect choices that can restrain thermal
sensations, especially concerning clothing, metabolism and time spent on different locations.

m Structured experiments offer a greater control over both personal (clothing, metabolism, age and gender ratio) and environmental conditions (testing
contrasting conditions in equal proportions). However, it is difficult to engage as many users, narrowing the amount of users evaluated.

m Recognizing the added value of this kind of methodology, additional structured experiments will be conducted within the course of this project.
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