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ABSTRACT: The pedestrian streets in central areas of cities are mainly characterized by the concentration of commerce 

and financial and service sectors. The uses and users of those spaces are influenced by spatial quality of their urban 

design. Among the positive aspects that influence the spatial quality are: urban accessibility, microclimates, state of 

maintenance of public space and buildings and the valuation of historical heritage. In this context, this research focuses 

on a pedestrian street located in the central area of the city of Bauru-SP, Brazil. This paper analyzes the level of 

sustainability of that pedestrian street through the following aspects: microclimate, accessibility and preservation of 

architectural heritage. This research used different methodologies (questionnaires, microclimatic monitoring, 

photographic survey of urban space and facades, survey of heritage buildings among others) to analyze the conditions of 

urban accessibility, thermal comfort of the users, state maintenance of urban space and the preservation and 

enhancement of heritage facades in order to measure the level of sustainability of that pedestrian street. This paper 

contributes to studies on the quality of streets in downtown areas, sustainability, public policy and urban planning; and it 

also contributes to the formulation of municipal policies aimed at providing a better quality of life for users. 

Keywords: sustainability, sustainability indicators, pedestrian street. 

 

 

INTRODUCTION 

In recent decades the discussions about the theme 

sustainability have been incorporated in debates of urban 

development, according to the urban space degradation 

and decrease of quality of life in urban areas. The 

concept of urban and environmental sustainability is 

increasingly associated with the understanding of urban 

issues. 

 

 The sustainable planning incorporates the analysis of 

the following elements: energy, transportation and water 

resources constraints and opportunities; environment, 

pollution control and climate change related challenges; 

heritage and conservation potential; governance and 

institutional capacity, and other aspects. 

 

 Faced with this reality it has been necessary for urban 

planners and decision makers to adopt methods to guide 

and monitor the urban growth and the environmental 

changes through the implementation of measures to 

minimize or solve those urban problems. 

 

 The search for tools and techniques to assist the 

decision making process is based on the construction of 

sustainability indicators to support the creation of urban 

policies, programs and more sustainable projects.  

 

 A major difficulty in evaluating the public space 

quality is to define an instrument that incorporates 

different areas of knowledge for evaluating a unique 

spatial element, in this case the pedestrian street. In this 

sense, this paper combines the spatial analysis techniques 

coming from the following areas: environmental comfort, 

urban mobility and heritage to evaluate the public space 

known as "pedestrian street". Each of those three areas is 

associated with a dimension of urban sustainability. 

 

 In this context, this research aims at contributing with 

this question by an evaluation of a pedestrian street 

quality through the indicators that incorporated the 

following aspects: microclimate, accessibility and 

preservation of architectural heritage. 

 

 The microclimate aspect contributes to the uses, 

spatial appropriation forms and time spent by users. The 

analysis of microclimate and its influence on the thermal 

pedestrian comfort is fundamental to the planning 

process committed to urban life quality [1]. 

 

 The urban accessibility also constitutes an important 

aspect of this analysis because it allows the evaluation of 

the pedestrian infrastructure quality through the aspects 

related to safety, comfort and people’s permanence in the 

space (environmental quality). 

 

 In addition to those two aspects, the preservation of 
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architectural heritage contributes to analyze the 

sustainability of the space by evaluating the conservation 

of buildings and checking weather their current 

destination is compatible with the formal characteristics. 
 

 With the purpose to provide information that can 

support urban planners, policy makers and researchers in 

pedestrian street sustainable planning, located in central 

areas, this paper also aims at presenting a system of 

indicators that evaluates and monitors the space of 

pedestrian in those areas. 

 

 

STUDY AREA 

The pedestrian street analyzed, known as “Batista de 

Carvalho Street”, is located in the central area of Bauru 

(Lat. 22
o
 35’ south and Long. 49

o
 31’ west). The city is 

located in central-western state of São Paulo (Fig. 1). 

According to data from the last Brazilian Census, the city 

has a population of approximately 344.000 inhabitants, 

distributed in an area of 668 km
2 
[2]. 

 

 That street consists of seven blocks only for 

pedestrians. Other streets in that area are allowed for 

vehicle flow (Fig. 1). The pedestrian street in Bauru was 

implemented in 1992 with the purpose of offering more 

security and comfort to pedestrians who use this space 

for shopping, service and leisure activities [1, 3]. 

 

 

 
 

Figure 1: Top view of the pedestrian street “Batista de 

Carvalho” (Google Earth, accessed 2012) 

 

 

 This street has great historical importance, because 

the old "Train Station Northwest of Brazil", a great 

railway, located on Machado de Melo Square. 

Nowadays, the pedestrian street has become a 

commercial center that attracts people from Bauru and 

region, receiving a large contingent of population daily 

especially on Saturdays. 

 

 In general, the pedestrian street is composed of 

specific equipment and furniture whose purpose is to 

ensure greater convenience and comfort to pedestrians. 

 Those factors may also be observed in the pedestrian 

street, because the local has been designed using 

Portuguese stone floor and concrete tiles, porticos of 

metal frame, some of which have polycarbonate roof, 

urban furniture and equipment (such as: banks, flower 

boxes, public telephones, mailboxes, street lamps and 

trash bins). Those attributes contribute to the space 

qualification of the pedestrian street, which is part of 

political revitalization in the downtown area, whose goal 

is to rescue the image of the city center and local 

architecture, predominantly in eclectic style. 

 

 Regarding the commercial and services buildings, the 

area has three important heritage buildings by the 

Conselho de Defesa do Patrimônio Cultural de Bauru 

(Council of Defense of the Cultural Heritage of Bauru) 

CODEPAC: Lusitana House, Commercial Mansion 

House and Pagani Palace. The first building is in Art 

Deco architectural style and the others in eclectic style. 

The other buildings along the pedestrian street are in the 

ambience of this heritage [4]. 

 

 

METHODOLOGY 

The methodology used in this paper, for the formulation 

of indicators to evaluate the pedestrian street quality was 

developed based on the definition of Themes and 

Indicators, such as: Thermal Comfort Quality 

(microclimate), Urban Accessibility Quality (pedestrian 

accessibility) and Heritage Quality (preservation of 

architectural heritage), see Table 1. 

 
 

Table 1: Pedestrian Street Quality 

 

Pedestrian Street Quality 

Theme Indicator 

Thermal Comfort Microclimate 

Urban Accessibility Pedestrian Accessibility 

Heritage 
Preservation of Architectural 

Heritage 

 

 

To analyze the sustainability level of that pedestrian 

street through the microclimate, accessibility and 

preservation of architectural heritage aspects methods 

were adopted and techniques of Post Occupancy 

Evaluation (POE) that allowed to use multiple 

quantitative and qualitative methods, such as: 

questionnaires, microclimate monitoring, photographic 

survey of urban space and facades, buildings protection 

and guidelines protection. The next section shows the 

methods and techniques used in this study. 
 

 Microclimate – The investigation about thermal 

comfort conditions in the pedestrian street “Batista de 

Carvalho” was performed in different weather 

conditions. The research included environmental 
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monitoring focused on microclimate data (air and global 

temperature, air humidity, global solar radiation and air 

velocity) and subjective data (questionnaires). 

 

 For the microclimatic monitoring was used a mobile 

weather station and the field surveys were in two days in 

September 2008 and three days in March 2009, during 

morning (9 - 12h) and afternoon periods (14 -17h), in 

three different blocks (1, 3 e 5) with use and occupation 

and Sky View Factor (SVF) diverse (Fig. 2). 

 

 
Block1 

FVC= 0.403 

Block3 

FVC= 0.259 

Block5 

FVC= 0.313 

   
 

Figure 2: Hemispheric pictures of the points of microclimatic 

monitoring  

 

 

Those data allowed the calculus of the thermal comfort 

through the index PET (Physiological, Equivalent 

Temperature) using Rayman Model [5] and the 

evaluation of the percentage of people comfortable in 

both periods, considering the range of 18-26 °C for 

thermal neutrality, according to studies conducted in 

public spaces in cities of Sao Paulo State [6]. The 

sustainability qualification of the study area on the scale 

“very poor to excellent” considered the percentages of 

people comfortable in the following order: 0-20% (very 

bad); 21-40% (bad), 41 - 60% (regular); 61-80% (good) 

and 81-100% (excellent). 

 

 Accessibility – To evaluate the urban accessibility 

were adopted indicators developed by Magagnin [7]; 

they allow evaluating and monitoring the pedestrians 

infrastructure through the three main themes: i) Comfort 

Quality, ii) Security Quality, and iii) Environmental 

Quality. Another instrument used in this analysis 

consisted of a questionnaire which identified the main 

problems faced by pedestrians on this street. We also 

used the feature photographs of the place to identify the 

main accessibility problems detected in the 

questionnaire. 

 

Eighty-five people from different age groups participated 

in this evaluation, they were randomly selected. For this 

evaluation we adopted the method of Multicriteria 

Analysis, particularly the Method of Rating Scale - Scale 

of 05 points (very bad to excellent), where the value 1 

(very bad), 2 (bad), 3 (regular), 4 (good), and 5 

(excellent). The analysis was performed using the 

ranking of indicators by level of importance, by Theme 

(Comfort Quality, Safety Quality, and Environmental 

Quality). Initially we calculated the average weight of 

each criterion by the evaluator. Later we performed the 

calculation of average values of the weights found by the 

indicators assessed and defined their rankings. 

 

 Preservation of Architectural Heritage – The analysis 

of the architectural heritage preservation level was based 

on the rules tipping issued by CODEPAC and 

comparison of the original and the current building 

facades. For this analysis we used a scale of values 

divided into five parts, where: Excellent - when the 

building was restored as the original features; Good - 

when the building was preserved as the original features; 

Regular - when there was a change in the original color 

of the building facade; Bad - when the property had 

undergone interventions that partially misread its original 

feature (enlarge doors, windows, etc.), and Very bad - 

when the building was completely mischaracterized. 

 

 

ANALYSIS OF RESULTS 

In this section we present the analysis of the results 

obtained with the implementation of urban sustainability 

indicators shown in the methodology. 

 

 Microclimatic analysis 

The thermal comfort analysis in the pedestrian street 

“Batista de Carvalho” showed significant differences in 

the two periods monitored. In the first period (two days 

of September 2008), climatic conditions were cold and 

dry in the morning and hot and dry during the afternoon. 

The average temperature ranging from 18.6 °C (morning) 

to 25.1°C (afternoon), relative humidity of 55.35% 

(morning) to 32.5% (afternoon). In the other period 

(March 2009) the weather conditions were hot and humid 

during the morning and hot and dry in the afternoon. 

Those days, the average temperature ranged from 27.9°C 

(morning) to 30.7°C (afternoon) and the air relative 

humidity average ranged from 63% (morning) to 44.5% 

(afternoon). 

 

 In general the calculated thermal comfort by PET 

index in the first observation period (September 2008) 

showed a higher percentage of comfortable people (70-

80% of subject). During that period the discomfort was 

caused by low temperatures and cold wind during the 

morning. In the second period (March 2009) the 

microclimate quality analysis of the users presented 

100% of uncomfortable people because of the high 

temperatures (morning and afternoon) and low humidity 

observed in the afternoon period. 

 

 Those results allowed evaluation of the sustainability 

of the area in relation to thermal comfort conditions in 

the two periods. At first, the assessment was good, since 
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it was observed a range of 71-80% of comfortable 

people. In the second, the evaluation was very bad (0-

20%), an aspect that highlights the need for a renewal 

design in order to reduce the high temperatures in 

summer and to humidify the air, especially during the 

afternoon in both periods. 

 

 Urban accessibility analysis 

The analysis of urban accessibility identified the main 

problems associated with pedestrian infrastructure in the 

pedestrian street “Batista de Carvalho”. 

 

 In relation to Comfort Quality theme major problems 

were: the presence of stairs to access stores; high density 

of pedestrians - especially on Saturdays and near holiday 

dates; and the presence of loose stones on the floor that 

made walking difficult. The data on the Security Quality 

theme found the following problems: lack of ramps (built 

according to technical standards) or their appropriate 

conservation that allows free access to all blocks of that 

street. Another aspect was the bad visibility to cross the 

side streets and access other blocks from the pedestrian 

street. In some places the pedestrian cannot see the 

vehicles for a safe crossing.  

 

 Regarding the Environmental Quality, the survey 

indicated the following problems: the lack of shading and 

the lack of green spaces cause much discomfort to users; 

The lack of adequate lighting is also a great problem to 

users security at night (Table 2). 

 
 

Table 2: Ranking of the major accessibility problems found on 

pedestrian street “Batista de Carvalho” 

 
 

THEME WEIGHT 
Parcial 

RANKING 

Total 

RANKING 

C
o
m

fo
r
t 

Q
u

a
li

ty
 

Effective width T1 0,0528 9 23 

State conservation of the 

pavement – maintenance 
T2 0,0487 8 18 

Characteristics of the material 
used on road surfacing 

T3 0,0439 4 13 

Ground discontinuous T4 0,0471 6 16 

Ground broken sidewalks T5 0,0433 3 12 

Different levels T6 0,0471 7 17 

Sidewalks blocked by urban 

furniture 
T7 0,0447 5 14 

Pedestrian density T8 0,0409 2 8 

Existence of steps T9 0,0399 1 7 

S
e
c
u

r
it

y
 Q

u
a
li

ty
 

Horizontal signs T10 0,0527 7 22 

Pedestrian traffic lights T11 0,0525 6 21 

Lack of ramps (access to the 
blocks) 

T12 0,0411 2 9 

Ramps for disabled – 

Conservation 
T13 0,0394 1 6 

Traffic lights time T14 0,0509 5 20 

Deficient signs T15 0,0428 4 11 

View of approaching vehicles 

when crossing 
T16 0,0427 3 10 

E
n

v
ir

o
n

m
e
n

t 

Q
u

a
li

ty
 

Urban Forestry T17 0,0364 3 3 

Insulation T18 0,0272 1 1 

Lighting T19 0,0329 2 2 

 
THEME WEIGHT 

Parcial 

RANKING 

Total 

RANKING 

Urban Furniture T20 0,0467 6 15 

Pollution 
Noise T21 0,0381 4 4 

Air T22 0,0387 5 5 

Aesthetics T23 0,0495 7 19 

 

 

Based on ranking analysis it can be seen that the most 

important indicators (five initial positions in the ranking, 

which represent the major problems) to the users of the 

pedestrian street belong to the theme Environmental 

Quality (insulation, lighting, urban forestry and noise and 

air pollution) followed by the theme of Safety Quality 

and Comfort Quality. The figures 3 at 6 show some of 

the major problems listed in Table 2. 

 

 

 
Figure 3: Insulation 

 
Figure 4: Lack of ramps 

 

 
Figure 5: Existence of steps 

 
Figure 6:Urban furniture 

 (Capriolli, 2012) 

 

 

 Based on the answers presented in the questionnaires 

it was possible to calculate the level of urban 

accessibility. This calculation was performed by 

calculating the average values assigned to each user 

through 23 indicators. The results indicate that 9% of 

those interviewed for the accessibility of the place is bad; 

29% thought the place with good accessibility and 61% 

considered that the place is inaccessible (or has regular 

access) (Table 2 and Figure 7). 

 

 However, in order to have the local more sustainable 

it is necessary that the decision makers adopt some urban 

interventions (in short, medium and long term) to solve 

the problems listed by the users. 
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Figure 7: Urban accessibility level 

 

 

 Preservation of architectural heritage analysis 

In general, the preservation buildings along the 

pedestrian street “Batista de Carvalho” accomplished by 

CODEPAC, preserved the facades, their components and 

their volume. The Lusitana and Commercial Mansion 

Houses changed their facades, such as altering the 

original color of the facade in the first building, and 

decharacterizing the original building in the second 

(Commercial Mansion House) through the expansion of 

doors below the facade and change of its original color. 

The only restored building which has maintained its 

original characteristics was the Pagani Palace. Therefore, 

a restoration of original features, the Lusitana and 

Commercial Mansion Houses must be in accordance with 

the standards of restoration of heritage buildings (Fig. 8 

and Table 3). 

 

 

 

 
Commercial Mansion 

House 

Pagani Place 

 
Lusitana House 

  

Figure 8: Heritage buildings protection by CODEPA ( Salcedo, 

April -2012) 

 

 

In the ambience area could be seen that the buildings 

have conservation status from regular to bad, because 

they suffered interventions on the facades (changing the 

original color, opening doors, installing commercial 

signage causing visual pollution on the facades, etc.) to 

attend the trade and service activities. In this sense, the 

buildings were mischaracterized, losing part of its 

historical and architectural values. Therefore, to improve 

the quality of the built environment of pedestrian street 

“Batista de Carvalho” it is necessary to restore the 

facades recovering its original features, replacing the 

commercials by smaller ones that integrate with the 

facades (Fig. 9 and Table 3). 

 

 

 
Current facade of the building block 5 of the pedestrian street “Batista de 

Carvalho” 

 
Building facade propose for the block 5 of the pedestrian street “Batista de 

Carvalho” 

 

Figure 9: Current and propose facade for the block 5 of the 

pedestrian street “Batista de Carvalho”( Salcedo, April - 2012) 

 

 
Table 3: Conservation state of building protection and e their 

ambience 

 
Protection 

building 

Conservation State 

Excellent Good Regular Bad Very bad 

Lusitana 
House 

     

Commercial 

House 

     

Pagani Palace      

Building 
ambience 

     

 

 

 Pedestrian Street Quality  

To define the level of sustainability of the pedestrian 

street it was used the same values of scale used in the 

analysis of each individual indicator. 

 

 The results were analyzed between winter and 

summer, due to climatic differences existing in the city 

of Bauru. According to the results it can be affirmed that 

users consider the space more pleasant during summer 

(microclimate aspect) (Fig.10 and Fig. 11). Analyzing 

the results obtained by the other two indicators (urban 

accessibility and architectural heritage of preservation) it 

can be affirmed that that place is inaccessible and there is 

almost no preservation of its historical heritage. 

 

 According to the results obtained with the application 

of the three indicators we can said that the street has a 

regular sustainability level (Fig.10 and Fig. 11). To 

achieve 100% sustainability it is necessary that the local 

decision makers implement actions to minimize the 
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problems related: high temperatures during summer, 

issues about users’ accessibility and the built 

environment restoration and preservation. 

 

 

 
Figure 10: Level of sustainability in winter 

 

 

 
Figure 11: Level of sustainability in summer 

 

 

CONCLUSION 

The analysis of urban sustainability in the pedestrian 

street “Batista de Carvalho” contributed to the advance 

of research in the area, and allowed to set a list of urban 

problems related to microclimate aspects, urban 

accessibility, maintenance, and preservation of public 

space and buildings, that are interfering with the 

attractiveness and permanence of the users. 

 

 Considering these results, we can affirm that the 

proposed indicators can: i) compose a system of Urban 

Sustainability Indicators that can help local decision 

makers in the planning and monitoring stages of public 

space in pedestrian street; ii) contribute to the 

achievement of a comprehensive diagnosis of the 

pedestrian street in order to propose guidelines that may 

be implemented in the short and medium term making 

these spaces more sustainable; and iii) contribute to the 

formulation of municipal policies, programmers and 

projects aimed at providing a better quality of life for 

pedestrians. 
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