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Abstract: Ling Nan Tian Di block is in Fo Shan city, which is in the hot-summer and warm-winter
climate area of China and is a very important scenic spot. A pedestrianized zone aims to provide a
commercial and recreational center for tourists. The utilization of it is determined by the outdoor
microclimate, which affects not only humans’ thermal sensation but also the commercial value; thus,
putting forward the best time of day to visit this region in extreme summer is very necessary. Using the
result of this work, tourists can choose the most comfortable time of day with the most suitable
thermal conditions to visit this pedestrianized zone. To this end, we conducted field measurements
and numerical simulations to analyze thermal sensation. In addition, a field questionnaire survey
was utilized to evaluate the thermal comfort range for tourists. The analyzed result shows that the
thermal comfort range of tourists is a physiological equivalent temperature (PET) of 22 to 28 ◦C and
the neutral PET is 25 ◦C. The final thermal calendar shows that the whole commercial zone is within
the comfort range after 7:00 p.m. During the daytime, except for the open space without vegetation,
the whole region is in the comfort range from 8:00 a.m. to 10:00 a.m.

Keywords: pedestrianized zone; outdoor thermal comfort; questionnaire survey; measurement
survey; thermal calendar

1. Introduction

1.1. Tourism and Climate

With the development of China’s economy, tourism became the most important source of income
and an opportunity for employment. The climatic conditions are the main factors affecting tourism [1,2];
moreover, climate can determine the touristic areas [3,4] and influence tourism demand in different
places [5].

According to the research results of previous studies [6], when compared to local citizens, tourists
are more sensitive to climatic conditions, and prefer places with a higher level of thermal comfort [7].
It is, thus, very necessary for us to provide essential information to help tourists schedule their traveling.
An integrated evaluation of human thermal sensation and the physical beauty of the touring sites
can largely improve the capability of a touristic region. Therefore, the climatic conditions of tourists’
destinations is very important for planners [8].
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1.2. Development of Thermal Comfort on Tourism

Mieczkowski firstly used an index called the tourism climate comfort index (TCCI) with seven
different climatic factors to evaluate outdoor suitability for tourists [9]. In 1997, Mayer and Matzarakis
researched heat stress at 12 meteorological stations in Germany and converted its value to a climatic
map [10]. Freitas believed that the tourism climate can be assessed from thermal and aesthetic physical
aspects and outlined different aspects of the tourism climate in 2003 [11]. In 2005, Yan evaluated
human comfort zone in China [12]. In 2008, Matzarakis and Lin studied tourists’ thermal comfort
at the Sun Moon Lake in Taiwan [13], and, in 2012, in a study in Iran, researchers firstly evaluated
thermal sensation using the physiological equivalent temperature (PET) and tourist climate index (TCI)
over the course of one year [14]. In addition, a few studies were done on tourism of different places in
Europe [15]. Aforementioned studies in different places showed that most of them were conducted
in cities and countries using data provided by meteorological stations to estimate comfort range for
tourists. However, no available information on tourists’ thermal sensation in urban public space can
be found so far.

1.3. Thermal Comfort and Urban Public Spaces

Several studies concluded that there is a strong correlation between microclimate and the utilization
of the outdoor public spaces [16–18]; comfortable regions and climates can better attract tourists [19].
Commercial pedestrianized zones play a significant role in humans’ lives, and they are not only
symbols of cities but also an important factor increasing financial income. Humans’ thermal comfort in
these areas is of importance due to its influence on outdoor vitality [20], human health [19], and outdoor
energy consumption of buildings [21].

Urban public space has a significant influence on the microclimate, and a person who stands in
the street of a pedestrianized zone will experience two different forms of solar radiation which can
influence thermal sensation (Figure 1). The first form is called short-wave radiation; this is emitted
from the sun and commonly defined as sunlight. The second form is called long-wave radiation; this is
emitted from outdoor terrestrial surfaces that surround the person. Additionally, a human’s thermal
comfort is also affected by the evaporation of the vegetation and wind velocity [22].
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in creating microclimate of the public space [25]. Impeding the radiation can obviously alleviate heat
stress in summer, and increasing the height-to-width ratio (H/W) and reducing the sky view factor
(SVF) can improve thermal comfort effectively [26–28], where SVF is the extent of the sky observed
from a point as a proportion of the total possible sky hemisphere. In addition, the street orientation also
has an influence on modifying thermal comfort in subtropical regions [29]. Vegetation, including trees
and grass, can modify heat stress through evapotranspiration effects [30,31]. Additionally, hardened
ground can be heated by solar radiation during the daytime; thus, reducing the coverage ratio of
pavement material of hardened ground can improve thermal comfort [32].

In different climatic conditions, humans will experience different thermal sensation during
the daytime. Further, most previous studies focused their attention at the urban level [23,33–43],
while very limited studies were conducted by analyzing thermal comfort in commercial pedestrianized
zones, especially in subtropical regions. In addition, most of the previous research sites are first-tier
cities [26–28]; few studies were conducted to evaluate second- and third-tier cities in China.

Climate change and weather conditions play a crucial role in humans’ quality of thermal comfort
and, consequently, on tourists throughout their traveling days. Despite the uncomfortable thermal
conditions in the hot-summer subtropical region of Fo Shan city, high numbers of tourists still visit this
city in this season [43]. Therefore, paying attention to the thermal comfort of tourists in summer is
very necessary. In this study, an on-site measurement, questionnaire survey, and numerical simulation
are conducted to research tourists’ thermal sensation in hot summer. The final results can compare
the thermal conditions of an urban pedestrianized zone, based on which tourists can choose the most
comfortable time for visiting on days under heat stress and local managers can redesign this area under
new suggestions.

2. Methods

2.1. The Research Site

China covers a very large territory with various climate zones. According to the national standard
Thermal Design Code for Civil Building (GB50176-93) [44], five climate zones are found: hot-summer
and cold-winter areas, hot-summer and warm-winter areas, cold areas, severe cold areas, and temperate
areas. Fo Shan (23◦02′ west (W), 113◦06′ east (E)) is located in Guang Dong province (Figure 2), which
is in the hot-summer and warm-winter climate area (Figure 3).
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Figure 3. Climate classification of Fo Shan according to the national standard Thermal Design Code for
Civil Building [44].

Alternatively, according to Köppen –Geiger’s climate classification, Fo Shan city has a fully humid
climate in the summer (Figure 4) [45].
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Figure 4. Climate classification of Fo Shan in Köppen–Geiger’s climate classification [45].

Considering the published data from weather stations, the average annual air temperature of this
city is 22.5 ◦C in the summer and the prevailing wind is from the southeastern direction [46]. The daily
maximum air temperature in July 2016 (Figure 5) reached 37 ◦C [46].
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In this study, the Ling Nan Tian Di commercial pedestrianized zone was selected to evaluate
tourists’ thermal sensation. The location of this region is shown in Figure 6. This commercial zone
is not only an important symbol of Fo Shan city but is also a very important place increasing local
financial income [35].
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Figure 6. The location of the Ling Nan Tian Di pedestrianized zone.

The whole commercial zone consists of open space and canyon space (Tables 1 and 2). In order
to provide a deep understanding of the microclimate of this area, the whole commercial zone was
divided into seven parts in accordance with the different spatial geometry. In the canyon space, point 1
and point 2 have the same aspect ratio (H/W) and different orientation; in addition, point 1, point 3,
and point 5 have the same street orientation and different aspect ratios (H/W). Compared to other
canyon points, point 6 has a different orientation and aspect ratio (H/W). In the open space, point 7 has
vegetation to provide shade for tourists, but point 4 has no vegetation.

Table 1. Characteristics of the different sites of this pedestrianized zone. N, E, W, S—north, east, west,
south; H/W—height-to-width ratio.

Point Characteristic Surface Shade Aspect Ratio (H/W)

1 NW-SE direction Paving granite
√

1.25
2 N-S direction Paving granite - 1.25
3 NW-SE direction Paving granite

√
1.5

4 Open space Brick - 0.2
5 NW-SE direction Paving granite

√
0.5

6 NE-SW direction Paving granite
√

1
7 Open space Paving granite

√
0.25

In addition, the measured SVF (Sky View Factor) of different selected points was calculated by
Rayman (Meteorological Institute of the University of Freiburg, Freiburg, Germany) through fisheye
images; meanwhile, using Google maps (Google company, Atlanta, United States) and an on-site
survey, we built a simulated model including an artificial structure and shading devices in ENVI-met
(Bochum University, Bochum, Germany) to calculate the simulated SVF. A comparison between the
measured and simulated SVF was used to assure the accuracy of the built model and the final simulated
results (Figure 7).
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Table 2. Characteristics of different selected sites.
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Table 2. Cont.
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Figure 7. A comparison of simulated and measured sky view factor (SVF). 
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measurements, a questionnaire survey, and numerical simulation. The simulated result was 
compared to the measured result by linear analysis to ensure the accuracy of the simulated result.  

The data output by the simulated software, including the mean radiant temperature (MRT), 
wind velocity, air temperature, and relative humidity, were used as initial data to calculate humans’ 
thermal sensation. Moreover, comparing the simulated PET index to the questionnaire survey result 
allowed us to put forward the tourists’ acceptable thermal comfort range and neutral PET during the 
daytime. 
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2.2. Methodology

The methodological framework is shown in Figure 8. The current work consisted of field
measurements, a questionnaire survey, and numerical simulation. The simulated result was compared
to the measured result by linear analysis to ensure the accuracy of the simulated result.

The data output by the simulated software, including the mean radiant temperature (MRT), wind
velocity, air temperature, and relative humidity, were used as initial data to calculate humans’ thermal
sensation. Moreover, comparing the simulated PET index to the questionnaire survey result allowed
us to put forward the tourists’ acceptable thermal comfort range and neutral PET during the daytime.
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2.3. Field Measurements

In order to guarantee the accuracy of the simulated result by ENVI-met and to evaluate humans’
thermal comfort, the measurement instruments were fixed 1.5 m above the ground and at least 1.5 m
from the wall. In addition, each relative humidity and air temperature recording instrument was
covered with a radiation shield to prevent sun radiation from affecting the air temperature during
the measurement time. The measured results including wind velocity (m/s), air temperature (◦C),
and relative humidity (%) were collected each minute. All devices and sensors complied with the
standard of ISO7726 [47]. The measurements were conducted on 24 July 2016 and the data were
collected from 9:00 a.m. to 5:00 p.m. Table 3 displays the specifications of the measurement instruments.

Table 3. The specifications of the instruments used.

Variable Sensor Accuracy Range Interval Mode

Relative humidity TR-72wf ±5% 10–95% 1 min Automatic
Air temperature TR-72wf ±0.5 ◦C 0–±55 ◦C 1 min Automatic

Anemoscope DS-2 ±0.3 m/s 0–70 m/s 1 min Automatic

2.4. The Questionnaire Survey

As they completed the questionnaires, the climatic instruments were fixed at the distance of one
meter from the interviewees. The use of a questionnaire survey can obtain humans’ subjective outdoor
thermal sensation and comfort sensation. The questionnaire survey was adapted in many past studies
and proved to have a high accuracy [48–51].

The whole questionnaire was divided into two parts. The first part was about the subjective
sensation of the microclimatic condition at the time of the survey. The second part was about the
tourist’s personal information including age, gender, and so on. The scale of the questionnaire was in
compliance with previous studies [52,53]. The basic question was the assessment of thermal sensation
on a nine-point scale (4, very hot; 3, hot; 2, warm; 1, slightly warm; 0, neutral; −1, slightly cool; −2, cool;
−3, cold; −4, very cold) called the thermal sensation vote (TSV) [54]. The questionnaire was written in
Chinese, and, during the measurement period, the interviews were conducted with randomly selected
tourists who were passing by or sitting and chatting around the site; tourists took almost five minutes
to finish the questionnaire. The details of the questionnaire are shown in Appendix A.
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2.5. Numerical Simulation of this Study

For the three-dimensional microclimate modeling system, the software ENVI-met-4.0(Bochum
University, Bochum, Germany) was chosen as the best modeling tool because of the capability in the
modeling foundation for computational fluid dynamics (CFD) for setting up plant interactions in an
outdoor environment with buildings of different heights and shapes, different paving materials on the
ground surface, and vegetation with different configurations [55].

It can also fulfil the requirement of simulation under higher spatial and temporal resolutions,
which can provide an accurate model of microclimate parameters. The accuracy of the simulated
results was assessed in many previous studies by comparing the simulated result to the measured
result [56].

All these studies proved that ENVI-met can simulate an outdoor environment in various climates.
In this study, the buildings in this region, including artificial structures and shading devices, were
approximated by cubes, and their scales were configured according to the measured survey and
Google maps.

The initial data of different meteorological parameters utilized in finishing our work are shown in
Table 4.

Table 4. Initial data for simulation.

Input for Simulation Value

Starting time 12:00 a.m., 24 July 2016
Total simulation time 24 h

Wind speed in 10 m (m/s) 1.8
Wind direction 145

Initial air temperature (◦C) 37
Relative humidity (%) 55

Roughness length 0.1
No. of x grids 200
No. of y grids 100
No. of z grids 30
Grid of dx (m) 3
Grid of dy (m) 3
Grid of dz (m) 3
Albedo ground 0.4

Albedo roof 0.2
Albedo wall 0.3

The total simulated time was 24 h, starting from 12:00 a.m. on 24 July 2016 with the simulation
assessing each one-minute period. The simulated outcome was output on an hourly basis. The simulated
model of this region is shown in Figure 9.Sustainability 2019, 11, x FOR PEER REVIEW                                                               4 of 21 
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2.6. The Index for Assessing Thermal Comfort

There are many indices that evaluate outdoor thermal comfort, such as the predicted mean vote
(PMV) [57], standard effective temperature (SET) [58], effective temperature (ET) [59], outdoor standard
effective temperature (OUT-SET) [60], universal thermal climate index (UTCI) [61], and physiological
equivalent temperature (PET) [62].

PMV is an index based on the basic equation of human thermal balance and the level of the
subjective thermal sensation in psychophysiology. It takes into account the comprehensive evaluation
index of many related factors of human thermal sensation.

SET is an index which represents the dry-bulb temperature of a hypothetical inner environment at
50% relative humidity for subjects wearing clothing that would be standard for the given activity in a
real environment.

ET is the temperature at which motionless saturated air can induce the same sensation of comfort
as that induced by the real conditions of air temperature, humidity, and air movement.

OUT-SET is similar to the SET index, but it is widely used in outdoor environments.
UTCI is set as an isothermal air temperature and simulates dynamic physiological results by

mixing advanced clothing models with a thermoregulatory model.
PET is an index which is based on the energy balance of the human body and is known to us as

the air temperature that makes thermal conditions in an indoor space be in balance with the core and
skin temperature in an outdoor environment. This index is defined for a 35-year-old man 75 kg in
weight, 1.75 m tall, with clothing insulation of 0.08 m2K/W, and a metabolic rate of 164.49 W/m2 in the
summer [62]. Moreover, this index was approved as an outdoor thermal comfort index by the VDI
standard of Germany.

ENVI-met’s Biomet is a reliable tool to calculate human PET during the daytime, which is based on
simulated data including air temperature, relative humidity, wind speed, and mean radiant temperature.

3. Results

3.1. Questionnaire Survey about Human Thermal Comfort

The questionnaire was distributed around the selected points to assess thermal comfort. A total of
241 questionnaires were finished in the measured day; because the measurement period occurred in the
heat of summer, most of the respondents wore short sleeves and shorts. The number of questionnaires
completed at each point is shown in Table 5.

Table 5. The number of valid questionnaires completed at each point.

Point 1 2 3 4 5 6 7

No. 35 36 31 42 35 30 32

In general, the respondents were 53.96% female and 46.34% male, and all the questionnaires were
completed by tourists, most of whom came for entertainment and some came for the cuisine in this
region; in addition, for half of the interviewees, it was their first time coming to the commercial block.

The classification of thermal sensation in a hot-summer and warm-winter climate region according
to previous research is shown in Table 6 [30].

The measurement and the questionnaire were both completed in the hottest month of a year; as
time increased in the measurement site, tourists’ thermal comfort level decreased with the increased
warmth. The interviewees’ reported thermal sensation is shown in Figure 10. The final results show
the tourists’ thermal sensation over the whole measured day. From the result of the questionnaires,
about 7.28% of the tourists chose “slightly warm”, 41.73% chose “hot”, 15.65% chose “warm”, and the
remaining 33.04% chose “very hot”.
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Table 6. Thermal sensation in a hot-summer and warm-winter climate zone [30].

Sensation PET (◦C)

Very cold <13
Cold 13–17
Cool 17–21

Slightly cool 21–25
Neutral 25–29

Slightly warm 29–33
Warm 33–37
Hot 37–41

Very hot >41
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Figure 10. Percentages of thermal sensation votes (TSVs) for this zone.

The percentage distributions of the thermal sensation votes at each selected point are shown in
Figure 11.Sustainability 2019, 11, x FOR PEER REVIEW                                                               6 of 21 
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It shows that point 4 is the hottest area of this commercial region, while point 7 has the best
outdoor environment. Even though both point 4 and point 7 are open space, because the coverage ratio
of trees of the former is less than that of the latter, point 7 has better outdoor surroundings. In canyon
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space, point 1 has the highest appraisal due to its higher aspect ratio (H/W) and sufficient coverage of
trees. In addition, point 2 is the worst site, because of the lack of vegetation.

Human thermal sensation is usually determined by finding the correlation between the index PET
and thermal sensation vote (TSV). A simple linear regression can be performed between the PET and
the thermal sensation vote (TSV) [54]. Figure 12 and Equation (1) show the relationship between the
two factors.
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The thermal comfort range is based on the nine-point thermal sensation scale, ranging from −4 to
+4 with an acceptable comfort range from −0.5 to +0.5 found in a previous study [63]. Therefore, the
thermal comfort sensation of the tourists in this zone ranges from 22 ◦C to 28 ◦C

TSV = 0.151PET − 3.7809
(
R2 = 0.7648

)
. (1)

PET and the neutral PET is 25 ◦C (MTSV = 0), similar to a previous study in Hong Kong [22,23].
As we all know, different climate regions have different climates; in addition, different seasons have
various thermal comfort ranges because of various weather conditions. So far, previous studies
showed that the cold season will have a lower comfort range than the warm season [63,64], and
researchers approximated the comfort ranges of subtropical, hot, arid, and tropical climates. In this
study, the interviewees were all tourists and did not include native persons who are more tolerant to
heat stress in the outdoor environment; considering the influence of native persons may lead to an
extension of the comfort range.

3.2. The Results of Measurement and Simulation

3.2.1. The Measured Data

The collected wind velocity is displayed in Table 7, which shows the average data from the seven sites.

Table 7. The collected wind velocity data from the seven points (m/s).

Point 1 2 3 4 5 6 7

24 July 0.43 0.54 0.35 0.32 0.27 0.32 0.35

All the data show that the commercial zone stays in a calm wind area, which explains why the
tourists’ thermal sensation in this zone will not be obviously influenced by the wind velocity.
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3.2.2. The Correlation between Measured and Simulated Data

The regression analysis of relative humidity and air temperature between the measured and
simulated data is shown in Figure 12. The values of R2 of the two factors varied from 0.7544 to 0.9847;
according to previous studies [24–29], the final result of this study shows that the software can be a
reliable tool for simulating human thermal sensation. However, as shown in Figure 13, point 4 has
the highest error, where the deviation of air temperature can reach 6 ◦C. Such a high magnitude of
deviation can be attributed to the position of the point. Due to consideration of the tourists’ safety,
the loggers could not be fixed in the center of this space; instead, we installed them next to the sidewalk.Sustainability 2019, 11, x FOR PEER REVIEW                                                               8 of 21 
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3.2.3. Tourists’ Thermal Comfort at the Hottest Time of Day

As mentioned above, the PET index is a significant factor in determining human thermal sensation
in a hot summer. A previous study showed that the worst thermal comfort conditions always occur
from 2:00 p.m. to 4:00 p.m. in both the actual measurement and the simulation result. In this study,
the final simulated images in Figure 14 show the distribution of PET across the commercial zone for
the 24 July scenario at 2:00 p.m. According to the diagram, the PET values show that, on the measured
day, deeper canyons have a better range of PET values than the shallower canyons; this is similar to
the findings of this study that concluded that shading can reduce the discomfort area in cities and
also recommends increased shading and aspect ratio (H/W) to reduce the PET [26]. The PET values
of the vegetation-covered areas in the diagram are obviously lower than those of the surrounding
region. This modification can be attributed to the different effect of different parameters such as grass,
trees, and water bodies. Grass can modify outdoor thermal stress by transpiration. Trees also provide
this function through transpiration and supplying shading to impede radiation during the daytime.
According to the thermal sensation in the hot-summer and warm-winter climate area, all the measured
points covered by the different levels range absolutely within “very hot”.
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3.3. The Thermal Calendar for Tourists in Extreme Summer

In order to compare the thermal conditions in this whole region, the PET during the daytime
(for the measured day) is shown in Figure 15.

According to the final results of thermal sensation during daytime, the minor gap in thermal
conditions at each of the different points occurred at 1:00 p.m. (4.6 ◦C PET) and the major one was at
8:00 a.m. (13.1 ◦C PET).

The thermal calendars can help tourists to select a comfortable time to visit this commercial
pedestrianized zone during the hot summer. The outdoor thermal sensation of this zone is defined at
each one-hour interval from 8:00 a.m. to 12:00 p.m., and each color in this thermal calendar represents
a nearly 2 ◦C interval of the PET. It is necessary to provide a most suitable period for tourists, and it is
easy for us to define “very hot” and “hot” as “unsuitable”, “warm” as “fairly suitable”, and “slightly
warm” as “suitable”.

Figure 16 shows the thermal comfort calendar of the base case. At 8:00 a.m. and 9:00 a.m., except
for point 4 being “unsuitable”, all other points are “suitable” or “fairly suitable”; point 3 and point 6
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are “suitable”, and points 1, 2, 5, and 7 are all “fairly suitable”. From 10:00 a.m. to 7:00 p.m., all the
sites are not comfortable for visiting, and point 4 has the worst thermal comfort. After 7:00 p.m., all the
points can be visited comfortably.Sustainability 2019, 11, x FOR PEER REVIEW                                                               10 of 21 
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4. Conclusions and Outlook

Due to its economic value, urban tourism became a significant factor increasing the financial income
of a city. Most previous studies on tourism assessed data collected through different meteorological
stations [3,4] and put forward thermal comfort conditions regardless of the importance of the numerical
simulation and questionnaire survey.

The present study intended to evaluate tourists’ thermal sensation in the microclimate of the
commercially valuable pedestrianized zone of Fo Shan city on the hottest day of the year, as this zone
attracts many tourists every year. The acceptable thermal sensation for tourists in this zone ranges from
22 to 28 ◦C PET, and the NPET (outdoor neutral PET) is 25 ◦C. Because of the high heat stress, 41.73% of
the tourists chose “hot” and 33.04% chose “very hot” to describe their thermal sensation. Even though
the tourists were from different places, their thermal sensation was close to the climate classification
in the hot-summer and warm-winter region. According to the final simulated results, almost none
of the selected areas are within the comfort zone during the daytime from 10:00 a.m. to 7:00 p.m.
In addition, in the early morning (8:00 a.m. to 10:00 a.m.), except for open space (point 4), all points are
in the comfortable zone. From 7:00 p.m. to 12:00 p.m., the whole zone has a comfortable temperature.
The comparison of the thermal conditions of different sites is the significant factor regarding selecting
the suitable visiting time range. It is concluded that the site with higher heat stress in the simulated
process will have worse thermal conditions. In order to increase local tourism income, improving
tourists’ thermal sensation is necessary.
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According to the final results and previous studies [23–32], we developed the following suggestions
for designers and local managers: (1) increasing average building height can provide shading area
and impede solar radiation for tourists, thus improving outdoor thermal sensation; (2) because of
the cooling effect of vegetation, increasing its coverage ratio including tree and grass can ameliorate
heat stress directly; in addition, it can also improve the subjective sensation of humans by supplying
attractive scenery; (3) reducing the coverage ratio of hardened ground is another important way to
reduce heat stress.

Also, we need to solve more problems in our future studies. Firstly, under the result of this
study, we will continue finding the most effective method in improving thermal sensation and putting
forward new thermal calendars for tourists. Secondly, in this study, we only consider a single tree
species. It is very important to consider more species in future work. Thirdly, it is important to mention
that the building façade material in ENVI-met software is assumed to be the same material, but this
may not be the case in the real world.
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Appendix A

Outdoor Thermal Comfort Questionnaire
Note: This questionnaire is entirely voluntary.

1. How do you feel at this moment? (Please mark the option below)
−4 Too Cold −3 Cold −2 Cool −1 Slightly cool 0 Neutral 1 Slightly warm
2 Warm 3 Hot 4 Too hot

2. How would you describe your comfort level at this moment?
Comfortable Slightly uncomfortable Uncomfortable
Too uncomfortable Much too uncomfortable

3. Which of the following best describes how you feel at this moment?
Too cool Slightly cool Cool Neutral Slightly warm Warm

4. How do you feel about the environment?
Completely tolerable Slightly intolerable Too intolerable Much too intolerable Intolerable

5. According to your personal experience, do you prefer this environment?
Yes No

6. How old are you?
Less than 20 20–30 30–40 40–50 50–60 60–70 More than 70

7. An introduction about the interviewee (gender, city of residence, and so on)
8. The climate conditions of the measurement site
9. The time of the survey
10. Something else
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