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ABSTRACT 

The thermal-atmospheric environment is a complex system influenced by various factors. This study 

explored the impacts of various intricate factors on thermal comfort and air quality within different street 

environments through field measurements combining with questionnaire. Summer results identified a 

combined thermal-atmospheric environment threshold (neutral physiologically equivalent temperature 

(NT): 23.34 ℃; neutral PM2.5 concentration (NC): 14.9 µg/m3) for pedestrian thermal and breathing free. 

The findings indicated that physical factors exert varying effects on the thermal-atmospheric environment 

across different street settings. Specifically, more open street spaces tend to be associated with higher 

temperatures, resulting in elevated physiologically equivalent temperature (PET) values. Yet the land 

albedo showed little effect. The variation in PM2.5C is relatively intricate, being primarily linked to traffic 

flow. In streets with good air quality, an increase in the sky view factor (SVF) might lead to a rise in PM2.5 

concentration (PM2.5C). Finally, the research aims to help urban planning scholars gain a deeper 

understanding of the street thermal environment, air quality, and public health in subtropical cities. 

KEYWORDS: Thermal-atmospheric environment; physiologically equivalent temperature; PM2.5 

concentration; sky view factor; albedo; traffic volume 

1. Introduction 

Global warming, air pollution, and other issues posed serious threats to people's health and 

satisfaction (Yin et al., 2022). Extreme heatwaves subjected people to heat stress (Wu et al., 2023), which 

might trigger thermal discomforts, low working efficiency (Liang et al., 2024), and illnesses relating to 

overheat (Hartz, 2012). Residents needed to rely on mechanical cooling (Atmaca and Gedik, 2019) for 

thermal adaptation. This consumed large-amount energy (Chamandoust et al., 2020), resulting in air 

pollutant emission. It can be seen, extreme weathers and atmospheric pollution (Moretti et al., 2013) are 

interactively impactive. Optimising urban thermal-atmospheric environments has urgent task (Jiang et al., 

2024).  

Thermal-atmospheric environments (TAEs) could be influenced by various factors (Lai et al., 2019). 

They could be optimised by proper layout design sustainably. Well forested streets usually had better TAEs 

since the effects of trees (Salehi and Nasrollahi, 2024). This was performed by sunlight obstruction (Heshani 

and Winijkul, 2022), heatwave absorption, and atmosphere matter digestion (Chen et al., 2024). Geometric 
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forms of urban spaces were also influential (Cha and Shik, 2020). Sites with higher openness were beneficial 

in matter release (Wang et al., 2022), purifying the air. However, they also accessed more solar radiation 

(Xiao et al., 2024), causing more serious heat stress (Mohite and Surawar, 2024). Streets paralleling with 

local permanent wind direction could enjoy better natural ventilation (Wu et al., 2022), which was beneficial 

in both thermal comforts and atmosphere . 

There were diverse parameters proposed indicating physical environments and TAEs. Physical 

environments could be indicated by vegetation coverage (Karimi et al., 2020), land surface reflectivity (Zhang 

et al., 2025b), and sky view factor (SVF, evaluating openness (Zhang et al., 2019b)). The environmental 

quality (EnQ) was assessed by physiologically equivalent temperature (for thermal comfort) (Ribeiro et al., 

2022) and PM2.5 concentration (PM2.5C for atmosphere) (Zhu and Lee, 2021). TAEs and environmental 

parameters were usually statistically correlated with each other (Li et al., 2025a). These findings were 

directive for urban design in improving TAEs. Zhang et al. (2019a) found that in the park, when the SVF 

decreased from 0.9 to 0.1, Ta could be decreased by approximately 1.69 °C. Chiang et al. (2023) found that 

in urban streets, reducing SVF to provide shade can help pedestrians achieve thermal comfort. Additionally, 

Lee et al. (2024a) found that SVF also affected PM2.5. Through ENVI-met simulations, it was discovered that 

in open spaces with good wind conditions and high radiation levels, temperature increases promoted the 

diffusion of PM2.5. Furthermore, in urban outdoor spaces, different ground reflectance values could be used 

to regulate the outdoor microclimate. Zhang et al. (2025a) found that in summer, using low-reflectance 

materials could reduce PET by 3.9 ℃. More importantly, the EnQ was found to influence individual 

subjective perceptions. Niu et al. (2025) collected pedestrians' thermal sensation votes (TSV) and 

demonstrated that spatial features, particularly the SVF, significantly affected pedestrians' emotional state 

and thermal comfort. Luo et al. (2024) further identified air temperature as the most influential external 

factor governing human thermal sensation, with a marked preference observed for activities in low-SVF 

environments. Atmospherically, traffic emissions in urban areas contributed to the persistent accumulation 

of particulate matter (e.g., PM2.5) within street canyons, which not only substantially compromised 

pedestrian comfort (Li et al., 2025b) but also posed potential health risks (Lee et al., 2024b). Yet the issue 

could be mitigated by proper design strategies. 

Either thermal or atmosphere environment has been widely studied and plenty of important findings 

acquired. They might be practically impactive. However, there were still some issues unaddressed. Most of 

reviewed studies focused on one aspect of EnQ, physics (Sharmin et al., 2019) or chemistry (Kim and Park, 

2024). They were poorly available in comprehensive environment adjustment. This study attempted to 

explore the specific physical factor (SVF) on complex contexts (TAEs). It considered diverse factors, including 

microclimate and atmosphere, which would be further available for comprehensive EnQ improvement. The 

whole study would processed field monitoring about parameters of TAEs and their influential factors (SVF 

etc.) to find their interactive statistical correlations. 

2. Methodology 

2.1. Study area and site selection 

Chongqing is located between 105°11'-110°11' East longitude and 28°10'-32°13' North latitude. It has 

a humid subtropical monsoon climate, which is defined as Cwa according to the Köppen climate 
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classification standard. This study selected 3 typical commercial streets in Chongqing for field measurement. 

They vary for functions, building distributions, dimensions, and orientations. There were several points of 

different SVF opted in each street, there are 6 points for every street, totally 18 points (Fig. 1 and Fig. 2). 

This would cause complex environmental conditions. Physical factors affecting their TAEs are listed in Table 

1.   

Table 1 

Measuring point feature description. 

Streets Street type Points SVF Main pavement materia Albedo 

Sanxia Plaza street 

(SXP street, EN-

WS & E-W) 

Pedestrian 

street 

A1 0.17 Stone brick 0.23 

B1 0.32 Stone brick 0.23 

C1 0.56 concrete 0.15 

A2 0.21 Stone brick 0.20 

B2 0.36 concrete 0.15 

C2 0.67 concrete 0.15 

Guanyinqiao 

street (GYQ street, 

EN-WS & WN-ES) 

Vehicle street A3 0.24 pitch 0.13 

B3 0.42 pitch 0.13 

C3 0.54 Stone brick 0.25 

A4 0.16 Stone brick 0.25 

B4 0.39 pitch 0.17 

C4 0.64 pitch 0.17 

Jiefangbei street 

(JFB street, EN-WS 

& WN-ES) 

Pedestrian -

Vehicle street 

A5 0.17 pitch 0.10 

B5 0.39 pitch 0.10 

C5 0.51 Stone brick 0.25 

A6 0.19 pitch 0.10 

B6 0.32 pitch 0.10 

C6 0.51 Spitch 0.10 

 
Fig. 1. Location of streets and photos of measurement points. 
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Fig. 2. Point fisheye images. 

2.2. Field measurements 

The thermal-atmospheric environment parameters were measured at a height of 1.5 meters above 

the ground with a Testo 400, and the PM2.5C was measured with a BR - SMART. The thermal environment 

parameters measured in this study consist of air temperature (Ta), globe temperature (Tg), wind speed (Va), 

and relative humidity (RH) (Chu et al., 2024; Qin et al., 2024). Each point was measured by one full daytime 

(8:00 – 20:00). There were two sets of instruments supporting the measurement. Hence, on each day, two 

points were completely monitored. 

2.3. Questionnaire survey 

The questionnaire survey randomly targeted to pedestrians in sample streets in the CBD of Chongqing. 

The questionnaire adopted a structured design and consisted of two parts: The first part collected socio-

demographic characteristics and clothing information, including fabric type and coverage (estimated in clo 

values). The second part was the street thermal environment assessment module (Table 2), which used a 9-

point scale (-4 to +4) for thermal sensation vote (TSV), and used a 7-point scale (-3 to +3) for air quality 

sensation vote (AQSV), and with all perceptual measurements recorded to a precision of 0.1 units. The 

survey employed stratified random sampling and yielded 1,684 valid responses. 

Table 2 

TSV scale (Ali and Patnaik, 2018) and AQSV scale 

(Yin et al., 2022). 

Scale TSV AQSV 

-4 Extremely cold - 

-3 Cold Extremely polluted 

-2 Cool Polluted 

-1 Slightly cool Slightly polluted 

0 Neutral Moderate 

1 Slightly warm Slightly fresh 

2 Warm Fresh 

3 Hot Extremely fresh 
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4 Extremely hot - 

2.4. Indices of TAEs  

This study applied various parameters to indicate TAEs. Thermal and atmospheric environments were 

assessed by PET and PM2.5C respectively. Physiologically equivalent temperature is the most widely used 

indicator. It is based on the Münchner Energiebilanz Modell (MEMI) and calculates the energy exchange 

between the human body and the environment, converting complex meteorological conditions into an 

intuitive temperature value (Höppe, 1999). This study uses the Rayman model to calculate PET, which 

typically involves microclimate parameters such as Ta, Va, RH, and MRT, with MRT calculated (Su et al., 2024) 

as shown in Eq. 1. Additionally, the calculation process involves human metabolic rate or clothing 

parameters, typically using a standardised human model (Sharmin et al., 2019): height 1.75 m, weight 75 

kg, basal metabolic rate approximately 80 W/m², and clothing thermal resistance 0.9 clo. 

Typically, PET is often influenced by urban geometry (e.g., SVF, street orientation) and surface 

reflectance. Higher PET levels are found in more open areas with lower surface reflectance (McRae et al., 

2020). In street canyons, PM2.5 is directly affected by pollution sources (e.g., traffic flow) and wind conditions, 

with more air pollutants deposited in calm zones near major roads (Mobarhan et al., 2024). 

𝑀𝑅𝑇 = [(𝑇𝑔 + 275.15)
4

+
1.1×108∙𝑣0.6

𝜀∙𝐷0.4 (𝑇𝑔 − 𝑇𝑎)]
0.25

− 273.15       Eq. 1 

Where: Ta is the air temperature (℃); Tg is the global temperature (℃); Va is the air velocity (m/s); D 

is the diameter of the sphere (0.15 m); and ε is the absorption rate of the Earth (0.95). At the same time, 

the PM2.5 concentration (PM2.5C) was applied to indicate the air quality in cities. It has been approved having 

a significant impact on human health, the environment, and the economy (Kim and Park, 2024). Its 

concentration level reflects the pollution level of street canyons. Therefore, this paper used PM2.5C as the 

index to evaluate the atmospheric environment of sample streets. 

2.5. Factors affecting thermal-atmospheric environment 

TAEs are affected by various factors complexly. They were considered in this study as variables. In 

addition to SVF, albedo is thermal influential. Traffic flow would be influential on atmospheric pollutant 

concentration. SVF is a normalized index (0 to 1) that represents the sky visibility ratio at a given point, 

reflecting the extent of sky obstruction caused by surrounding structures (e.g., urban features, vegetation, 

or topography) .This study used fisheye photography to obtain the SVF of the measurement points (Miao et 

al., 2020). Specifically, the WinsCANOPY model was used to calculate the processed fisheye images (Fig. 3). 

The SVF was usually positive correlating (Zhang et al., 2019b) with heat stress but negative correlating with 

atmospheric pollutants (Wang et al., 2022). 

Surface material determines its reflectance. Surface reflectance refers to the ability of the surface to 

reflect incident shortwave solar radiation, typically expressed as a value or percentage between 0 and 1 . It 

is usually calculated using Eq. 2. 

𝛼 =
𝑅𝑒𝑓𝑙𝑒𝑐𝑡𝑒𝑑 𝑆ℎ𝑜𝑟𝑡𝑤𝑎𝑣𝑒 𝑅𝑎𝑑𝑖𝑎𝑡𝑖𝑜𝑛

𝐼𝑛𝑐𝑜𝑚𝑖𝑛𝑔 𝑆ℎ𝑜𝑟𝑡𝑤𝑎𝑣𝑒 𝑅𝑎𝑑𝑖𝑎𝑡𝑖𝑜𝑛
            Eq. 2 

Moreover, there were other influential factors, this study applied traffic flow (passing vehicles in united 

minutes) and current meteorological condition (wind & humidity) for multiple model establishments. 
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Fig. 3. SVF calculation using WinSCANOPY 

2.6. Data analysis 

This study used the MLR (Multiple Linear Regression) method to build multiple linear models. The 

indices of TAEs would be available as dependent variables while their affecting (physical) factors were 

independen. Specifically, one model examined the relationship between PET and SVF, Albedo, and Ta, with 

PET as the dependent variable and SVF, Albedo, and Ta as the independent variables. Another model 

examined the relationship between PM2.5C (dependent variable) and SVF, Va, RH, and average traffic flow 

(independent variables).     

3. Results 

3.1. Subjective responses toward various EnQ parameters in the sample sites 

Humans are perceptively affected by thermal environments. This could be explained by the significant 

linear correlations between thermal sensation and thermal indices. The linear relationships between PET 

and TSV in street canyons of different ranges are expressed in Fig. 4. They all showed significant positive 

correlations since high R2 values (above 0.65). This exported neutral temperatures of 23.34 ℃. That of the 

of the SXP, GYQ, and JFB streets were 23.53 ℃, 23.49 ℃, and 23.57 ℃, respectively. They were insignificantly 

different but very close. This suggested that humans’ thermal perceptions in summer may not be affected 

by the type of street. 

Atmospheric pollutants are influential on people’s health. Respondents might be sensitive with their 

concentrations. The AQSV was linearly associated with PM2.5C in various scopes. Compared with thermal 

sensations, they were relative poor negative correlating. People might be poorly perceptive with matters in 

the air although they are significantly Chealth-impactive (R2<0.2). This could roughly predict NC values of 

14.9 (total), 11.38 (SXP street), 20.31 (GYQ street), 9.09 (JFB street) µg /m3.   
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Fig. 4. Linear relationship between PET and TSV in street canyons. 

 

Fig. 5. Linear relationship between PM2.5C and AQSV in street canyons. 
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3.2. Environmental factors affecting PET 

PET was associated with its corresponded affecting factors by multiple linear models (Table 3). Data in 

various contexts were analysed in separation. This helped to compare the performances of physical factors 

under various conditions. There were slight differences between results in various locations. Overall, the 

SVF expressed positive effects with thermal stress. The swell of SVF by every 0.1 point resulted in PET ascent 

of 0.21 ℃. Compared with either single street, the strongest effect waswitnessed SXP street (SVF increase 

by every 0.1 resulted in PET ascent of 0.75 ℃ ), which stronger than JFB street (SVF increase by every 0.1 

resulted in PET ascent of 0.69 ℃). Nonetheless, the GYQ street showed totally different trend, the higher 

temperature was even witnessed sites lower SVF (SVF increase by every 0.1 resulted in PET descent of 

0.13 ℃). Yet the albedo presented thermal effects with confusion. There were both positive and negative 

coefficients emerging.  

Table 3 

Multiple linear regression models of PET vs. SVF, Albedo, Ta. 

 PET vs. SVF, Albedo, Ta R2 

Model 1 
𝑃𝐸𝑇𝑇𝑜𝑡𝑎𝑙 = 2.064 × 𝑆𝑉𝐹∗∗∗ − 4.125 × 𝐴𝑙𝑏𝑒𝑑𝑜∗∗∗ + 1.206

× 𝑇𝑎
∗∗∗－5.905 

0.840 

Model 2 
𝑃𝐸𝑇𝑆𝑋𝐺𝐶 = 7.528 × 𝑆𝑉𝐹∗∗∗ + 17.942 × 𝐴𝑙𝑏𝑒𝑑𝑜∗∗∗ + 1.577

× 𝑇𝑎
∗∗∗－24.646 

0.785 

Model 3 
𝑃𝐸𝑇𝐺𝑌𝑄 = −1.34 × 𝑆𝑉𝐹∗∗∗ − 4.637 × 𝐴𝑙𝑏𝑒𝑑𝑜∗∗∗ + 1.213

× 𝑇𝑎
∗∗∗－5.714 

0.963 

Model 4 𝑃𝐸𝑇𝐽𝐹𝐵 = 6.941 × 𝑆𝑉𝐹∗∗∗ + 0.209 × 𝐴𝑙𝑏𝑒𝑑𝑜 + 1.521 × 𝑇𝑎
∗∗∗－19.07 0.841 
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Fig. 6. Linear correlations between SVF and PET average value. 

For further exploring the effects of them, Bayesian models were established, which is shown in Fig. 6 

and Fig. 7. It can be seen, SVF mostly expressed positive correlations and albedo was poor (negative) 

associated. Increasing SVF by 0.15 point could cause PET change by 10 ℃. The albedo showed very poor 

effects. For a single street, The PET on the SXP street was most affected by SVF and reflectivity (kSVF=5.9016, 

kAlbedo=-24.053). In contrast, the least influential utility is located on JFB street (kSVF=-7.3361, kAlbedo=-13.761). 

That is to say, in sample sites, thermal environments were more significantly affected by solar radiation, 

rather than land reflectivity. The physical factors have created minimum PET values of 34 ℃, which is higher 

than neutral values calculated in Section 3.1 (23.34 ℃). Physical factors involved by this study were hard to 

adjust meteorology meeting people’s physiological needs independently. 

 

Fig. 7. Linear correlations between Albedo and PET average value. 

3.3. Environmental factors affect PM2.5 concentration 

The air quality index was associated with its influential factors by multiple models (Error! Reference 

source not found.). It can be seen, all relevant factors showed slight different effects, despite of similar 

overall trends. Either SVF or traffic flow were positively correlated with PM2.5C. It was also affected by 

current meteorology. the whole site, rising SVF by every 0.1 point contributed to PM2.5C ascent above 2.20 

µg/m3. Similar results were witnessed in SXP street (SVF increase by every 0.1 resulted in PM2.5C ascent of 

3.36 µg /m3) and JFB street (SVF increase by every 0.1 resulted in PM2.5C ascent of 3.97 µg /m3). However, 
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it was insignificantly influential in GYQ street (SVF increase by every 0.1 resulted in PM2.5C ascent of 0.17 

µg /m3). Vehicles are the essential resources of atmospheric pollution, average traffic volume increase by 

10 point every 6 minutes contributed to PM2.5C ascent above 5 µg /m3. Therefore, it was equally influential 

in all ranges. To some extent, PM2.5C could be affected by meteorology. The wind is capable to disperse the 

matter in the atmosphere. 

Table 4 

Multiple linear regression models of PM2.5C vs. SVF, Va, RH, average traffic volume. 

 PM2.5C vs. SVF, Va, RH, average traffic volume (per 6 min) R2 

Model 5 
𝑃𝑀2.5𝐶𝑇𝑜𝑡𝑎𝑙 = 21.96 × 𝑆𝑉𝐹∗∗∗ − 0.473 × 𝑉𝑎 + 0.39 × 𝑅𝐻∗∗∗ + 0.501

× 𝑡𝑟𝑎𝑓𝑓𝑖𝑐 𝑓𝑙𝑜𝑤∗∗∗－20.479 
0.476 

Model 6 
𝑃𝑀2.5𝐶𝑆𝑋𝐺𝐶 = 33.664 × 𝑆𝑉𝐹∗∗∗ − 0.631 × 𝑉𝑎 + 0.39 × 𝑅𝐻∗∗∗ + 0.428

× 𝑡𝑟𝑎𝑓𝑓𝑖𝑐 𝑓𝑙𝑜𝑤∗∗∗－16.143 
0.605 

Model 7 
𝑃𝑀2.5𝐶𝐺𝑌𝑄 = 1.675 × 𝑆𝑉𝐹 − 1.255 × 𝑉𝑎∗ + 0.21 × 𝑅𝐻∗∗∗ + 0.655

× 𝑡𝑟𝑎𝑓𝑓𝑖𝑐 𝑓𝑙𝑜𝑤∗∗∗－7.175 
0.402 

Model 8 
𝑃𝑀2.5𝐶𝐽𝐹𝐵 = 39.721 × SVF∗∗∗ − 0.316 × 𝑉𝑎 + 0.246 × 𝑅𝐻∗∗∗ + 0.61

× 𝑡𝑟𝑎𝑓𝑓𝑖𝑐 𝑓𝑙𝑜𝑤∗∗∗－16.143 
0.653 

For enhanced understanding of these relationships, we employed Bayesian statistical models, which 

is shown in Fig. 8 and Fig. 9. It can be seen, SVF and traffic volume both mostly expressed positive 

correlations. Increasing SVF by about 0.14 point could cause PM2.5C change by 10 µg /m3. Contrary to typical 

patterns, higher SVF values in GYQ street correlated with lower PET. Additionally, the traffic volume 

exhibited a stronger effect, overall, increasing the average traffic volume by about 2 point could cause 

PM2.5C change by 10 µg /m3. For a single street, The PM2.5C on the JFB street was most affected by SVF and 

average traffic volume (kSVF=0.0168, ktraffic volume=0.1734). In comparison, the least influential utility was 

located on GYQ street (kSVF=-0.0125, ktraffic volume=0.2365). This signifies that more open areas did not 

necessarily indicate lower air pollution levels, as PM2.5 background level had to be must be taken into 

account. The minimum values (9.5 µg /m3) were within individual sensation ranges (14.9 µg/m3). 
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Fig. 8. Linear correlations between SVF and PM2.5C average value. 

 

Fig. 9. Linear correlations between average traffic volume and PM2.5C average value. 
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4. Discussion 

This study has investigated effects various factors. Some its echoed that earlier studies whilst others 

conflicted. They could be explained by some scientific principles.  

This study found that Chongqing has exhibited a relatively low neutral temperature compared with 

other cities in same climate zones. Humans’ thermal perceptions attributed to the long-term effects of 

thermal history (Lam et al., 2021b). High temperatures make pedestrians more sensitive to EnQ (Dong et 

al., 2020), particularly in areas with high-density building layouts (Zhan et al., 2024). This phenomenon 

compels pedestrians to actively adapt to extreme climatic conditions (Lam et al., 2021a), thereby resulting 

in a downward shift in the neutral temperature threshold (Huang et al., 2023). Nevertheless, the 

phenomenon by this study was opposite with that, this shows local people’s poor thermal tolerance.   

In terms of thermal environment, SVF was the main factor affecting the thermal comfort of pedestrians. 

The more open the space, the more solar radiation the ground received, making the pedestrian PET rise (Li 

et al., 2020). Secondly, compared with the dark ground with low reflectivity, some light-colored pavement 

(such as light-colored asphalt, white stone bricks) was able to reflect solar radiation to a certain extent, so 

as to reduce the temperature (Huang et al., 2020). In the street design planning, it should have been 

recommended to adopt light-colored materials for ground painting, arrange squares at street entrances and 

exits or in the middle position. Nevertheless, albedo exhibited poorer effects compared to SVF. This finding 

conflicted with the investigations revealing thermal adjusting of land reflectivity (Liu et al., 2024). This study 

conducted the field survey on pavements paralleling with vehicle roads. They might have been covered by 

similar materials with slight reflectivity variation (Krispel et al., 2019). Also, the albedo affected thermal 

environments passively (Zhang et al., 2025a), which was different from SVF (Shata et al., 2021). Hence, it 

was revealed that thermal stresses in sunny summer days were more significantly affected by direct sunlight 

radiation.  

In terms of air quality, compared with the thermal environment, SVF had a negative effect, because 

the initial value of PM2.5C on the street was very low (about 10-20 µg /m³), and PM2.5 in the surrounding 

environment was concentrated there by making the space more open (Fu et al., 2017). The average traffic 

flow on the street was the main way to reduce PM2.5C (Zhong et al., 2024), and the high relative humidity 

promoted the formation of particles(Miao et al., 2023), therefore, Controlling traffic flow could effectively 

reduce the accumulation of PM2.5 in the street canyons of hot - humid cities. However, some unusual finding 

should not be neglected. SVF mostly positively correlated with PM2.5C in this study. As to general conditions, 

higher open space (larger SVF) would enjoy better nature ventilation (Li et al., 2022), improving air quality 

(Liu et al., 2021). This was also approved by the effects of air velocity. Nevertheless, this study revealed an 

unexpected phenomenon where areas with higher openness exhibited elevated PM2.5C. This 

counterintuitive finding could be explained by the ventilation effect in open street canyons: when 

background PM2.5 levels were low, the well-ventilated conditions facilitated the transport and accumulation 

of air pollutants from adjacent high-pollution areas, ultimately increasing local PM2.5C (Fu et al., 2017). 

Section 3.2 has expressed that thermal environments created by the SVF and high albedo were higher 

people’s neutral values. Hence it is hard to meet the needs of thermal adaptation relaying openness and 

land reflectivity only. Other factors, such as vegetation, are needed as compensations.  
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Findings of this study would be practically impactive. Future urban planning and design works could 

be directed in EnQ improvement. Limitations of this study should not be ignored. There were plenty of 

factors affecting TAEs. Some of them (e.g., trees) were not considered by this study. Consequently, thermal 

environments created by low SVF were beyond people’s preferences. These shortages should be addressed 

in future studies.  

5. Conclusion 

This study has investigated physical factors affecting thermal-atmosphere environmental conditions 

field monitoring. There were some important findings acquired. They were listed follows. 

Pedestrians attained a summer neutral thermal sensation at a of 23.34 ℃ (PET) and a PM2.5C of 14.9 

µg/m3. 

Daytime thermal environments were more significantly impacted by site openness, rather than land 

reflectivity; each 0.1 increase in SVF led to a 0.21 ℃ rise in PET; since thermal stress of sample might be 

more resulted from solar radiation. 

In street canyons, SVF emerged as the primary factor influencing PM2.5C, where each 0.1 point increase 

in SVF led to a PM2.5C rise exceeding 2.20 µg/m3. However, traffic flow patterns equally constituted a 

significant determinant, demonstrating an overall trend wherein every 10-unit increase in average traffic 

volume per 6-minute interval elevated PM2.5 concentrations by over 5 µg /m3. The effects of weather should 

not be ignored, each 1% increase in RH led to a 0.39 µg/m3 rise in PM2.5C; each 1 m/s increase in Va 

contributed to a 0.47 µg /m3 decrease in PM2.5C. 

Findings of this study would be practically implicative, in EnQ improvement, future urban design works 

could be conducted regarding street functions and local climate. 
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