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1. OUTLINE 

This is thesis is divided into two volumes. Volume I, organized as a collection of scientific 
papers, is the main body of the thesis and volume II is reserved for the supplementary 
materials.  Volume II was created to reduce the size of Volume I and functions only as the 
collection of all the supplementary materials from the chapters in Volume I. 

As mentioned in volume I, maps are extremely important to convey the data used and 
results obtained in the different instances that form this thesis. Different journals, editors, 
and reviewers input result in heterogenous maps layouts. For this thesis, maps were all 
remade to have the same layout and graphic appearance. Nevertheless, a map representing 
the same results might have different scales, as each scale has been adapted to the context 
of each paper. As previously mentioned, there will be maps repetitions throughout the 
thesis that could not be avoided. Due to size and orientation of some maps and tables, to 
improve readability paper orientation may vary, resulting in a not so straight-forward 
readability when printed.  
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2. CHALLENGES AHEAD ON SUSTAINABLE CITIES: AN URBAN FORM AND 

TRANSPORT SYSTEM REVIEW 

2.1. Table II.2.1. Built environment related research articles in Spatial and Transport 

Planning 
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date 

Location of Research Article topic 
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Amado, M.; Poggi, F.; Amado, A.R. 2016 Lisbon, Portugal Urban sprawl 
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Lang, W. 2015 Unspecified Urban form and policies 
Andersson, B.; Place, W.; 
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Vollaro, R. 2016 Rome, Italy Urban heat island 
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2016 Chicago, USA Urban heat island 
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Lenzholzer, S. 2015 Worldwide Urban heat island 
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Caputo, P.; Pasetti, G. 2015 Italy Urban form 
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Cervero, R. 1996 San Francisco, USA Urban trips and network design 
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2013 Athens, Greece Urban heat island 

Chen, Y.; Hong, T.; Piette, M.A. 2017 San Francisco, USA Eco-districts and built environment 
towards clean energy 

Cheng, V., Steemers, K., Montavon, 
M., Compagnon, R. 2006 Worldwide Urban geometry and buildings energy 

consumption 
Chilvers, J. 2008 UK Urban form 

Chow, W.T.L.; Brazel, A.J. 2012 Phoenix, USA Urban heat island 
Christiansen, L.B.; Cerin, E.; 
Badland, H.; Kerr, J.; et al. 2016 Worldwide Active mobility 
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Clark, T.A. 2013 USA Densification and compactification 
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Beilin, R.; Briggs, J. 2019 

New York City, USA 
and Melbourne, 

Australia 
Urban form and policies 

De Lotto, R.; Micciché, C.; Venco, 
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3. PLANNING CITIES FOR PANDEMICS: REVIEW OF URBAN AND 

TRANSPORT PLANNING LESSONS FROM COVID-19 

3.1. Table II.3.1. COVID-19 related research articles in Spatial and Transport Planning 

 

Table II.3.1. Extensive description of the multiple aspects found in COVID-19 research 

papers related to spatial and transport planning. 
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Abdullah et al., 2020 Malaysia                             X 
Acuto, 2020 Global X           X                 
Ahsan, 2020 Turkey             X   X             
Allam & Jones, 2020a Global   X       X X                 
Aloi et al., 2020 Santander                   X X         
Amit et al., 2021 Bangladesh       X                       
Antunes, 2021 Global             X X               
Astroza et al., 2020 Chile                     X   X     
Awad-Núñez et al., 2021 Spain         X         X       X   
Badii et al., 2020 Florence                     X         
Badr et al., 2020 USA X                   X         
Baldasano, 2020 Barcelona/Madrid                             X 
Barbarossa, 2020 Italy     X                     X   
Bolay, 2006 Slums         X                     
Borkowski et al., 2021 Poland                   X X         
Brinkley, 2020 Singapore   X       X                   
Brooks et al., 2020 USA                   X       X   
Büchel et al., 2022 United Kingdom                           X   
Budd & Ison, 2020 Basel/Zurich         X         X       X   
Buehler & Pucher, 2021 Global                   X       X   
Buehler and Pucher (2022) Europe/USA  X X       X X   X  
Carozzi et al., 2020 USA                   X   X       
Carrión et al., 2021 New York City                 X             
Cartenì et al., 2020  Italy X   X               X         
Cheng et al., 2021 Nanjing City           X   X               
Cheshmehzangi, 2021 Global                 X         X X 
Corburn et al., 2020 Slums                 X             
Dantas et al., 2020 Rio de Janeiro                             X 
De Vos, 2020 Global                   X       X   
Desai, 2020 Global                 X             
Dhilon, 2020 India         X         X           
Dong et al., 2021 China                         X     
Eisenmann et al., 2021 Germany                     X   X     
Eltarabily & Elgheznawy, 2020 Global   X       X                   
Espejo et al., 2020 Global                             X 
Fatmi, 2020 British Columbia                     X         
Füller, 2016 Hong Kong   X                           
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Fumagalli et al., 2021 Curitiba                     X   X     
Gama et al., 2020 Portugal                             X 
Gargoum and Gargoum, 2021 Global X   X             X X         
Goetsch & Quiros, 2020 Global         X         X           
Guitíerrez et al., 2020 Global                           X   
Hamidi et al., 2020 USA                 X             
Harrington & Hadjiconstantinou, 2022 UK                           X   
Hatef et al., 2020 USA                 X             
Hays, 2005 New York   X                           
Hong et al., 2020 Global                 X             
Hörcher et al., 2021 Global                     X   X     
Huet, 2020 Europe         X         X           
Ibert et al., 2022 Global     X     X                   
Javid et al., 2020 Global X   X                         
Jenelius & Cebecauer, 2020 Sweden                     X   X     
Klein, 2020 New York               X               
Koehl, 2020 Global                         X X   
Kraus & Koch, 2021 Europe                           X   
Krecl et al., 2020 São Paulo                             X 
Krishna & Kummitha, 2020 Global     X                         
Kumar et al., 2015 Global                   X           
Lai et al., 2020 Global   X             X             
Lak et al., 2020 Global                   X       X   
Laverty et al., 2020 UK                   X       X   
Lian et al., 2020 Global                             X 
Lock, 2020 Australia                           X   
Lui, 2020 China                 X             
Mahato et al., 2020 India                             X 
Marques et al., 2021 Rio de Janeiro       X   X   X               
Martínez & Short, 2021 Global   X X           X             
Mayer, 1999 Global         X                     
Mazza et al., 2020 Italy       X                       
Meyer & Elrahman, 2020 Global                           X   
Molloy et al., 2020 Switzerland                     X   X     
Mouratidis & Yiannakou, 2022 Greece                       X       
Mouratidis, 2022 Norway                 X     X       
Muhammad et al., 2020 Global                             X 
Musselwhite et al., 2020 Global X   X           X         X   
Nakada and Urban, 2020 São Paulo                             X 
Nanisetti, 2020 India   X                           
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Nelson, 2020 Global         X         X       X   
Nikiforiadis et al., 2020 Thessaloniki                           X   
Obongha and Ukam, 2020 Nigeria                 X             
Osservatorio Audimob, 2020 Italy                     X         
Paital, 2020 Global             X                 
Parr et al., 2020 Global                     X         
Patel, 2020 India                 X             
Peng et al., 2020 Wuhan                 X             
Poortinga, 2021 UK           X   X               
Przybylowski et al., 2021 Gdansk                         X     
Ro, 2020 Global         X         X           
Rojas-Ruedas & Morales-Zamora, 2021 Global     X   X X X     X         X 
Rubin et al., 2020 Global       X             X     X   
Salama, 2020 Global           X X   X             
Samedi et al., 2021 Global South       X                 X     
Sasidharan et al., 2020 London                             X 
Scorrano and Danielis, 2021 Trieste                     X     X   
Setti et al., 2020 Bergamo                             X 
Shabbir & Ahmad, 2010 Pakistan                   X           
Shaer et al., 2021 Shiraz         X         X           
Sharifi & Khavarian-Garmsir, 2020 India                       X     X 
Sharma et al., 2020 Global                   X         X 
Singh et al., 2020 Global       X           X X   X X   
Slater et al., 2020 Global           X X X               
Sui & Prapavessis, 2020 Canada         X         X           
Teixeira & Lopes, 2020 New York                               
Teixeira et al., 2021 Lisbon                     X   X X   
Tešić & Lukić, 2020 Global     X     X X                 
Thomas et al., 2021 New Zealand                         X     
Thombre & Agarwal, 2021 India                     X   X     
Tirachini & Cats, 2020 Global                     X   X     
Tomikawa et al., 2021 Tokyo       X                       
Ugolini et al., 2020 Europe           X         X         
UN, 2018 Global         X                     
Valenzuela-Levi et al., 2021 Santiago Chile                     X         
Venter et al., 2021 Norway       X       X               
Waka Kotahi NZ Transport Agency, 2020 New Zealand                         X     
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WHO, 2020 Global X   X                   X     
Wood, 2020 Global         X         X           
Xie et al., 2020 Chengdu           X X X     X         
Xu et al., 2020 China                             X 
Zhang & Zhang, 2021 Global                     X     X   
TOTAL ----- 7 9 12 8 14 13 10 8 17 25 26 4 17 25 17 
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4. BENCHMARKING CITY LAYOUTS – A METHODOLOGICAL APPROACH 

AND AN ACCESSIBILITY COMPARISON BETWEEN A REAL CITY AND THE 

GARDEN CITY 

4.1. Garden City living space calculation 

Garden City living space per inhabitant was calculated as follows. 

• Measure all the Garden City land plots areas allocated to residential buildings; 

• To ensure space for a fluid and spacious movement, a gap between buildings was 
assumed, consisting of a 2 m strip for gardens, plus 4 m for a sidewalk and 2 m for a cycling 
lane. This area was removed from the land plot area of above, yielding the implantation 
area; 

• After considering gap space, the area left on the residential land plots had associated 
floor area ratios of 1.3 and 1.8 (ratio of a building's total floor area to the area of the land 
plot upon which it is built), which are the two values stated in the municipal city plan of 
Coimbra for residential areas. Howard suggested the most central residential buildings to 
be more spacious, thus a ratio of 1.3 was assumed for these land plots. Residential buildings 
in the outward ring would be more compact and for these land plots a ratio of 1.8 was 
assumed; 

• The total construction area for residential purposes on one Garden City is 2,145,825 
m2, obtained by multiplying the implantation area by the corresponding floor area ratio. 
Considering the three Garden Cities and dividing by 104,643 inhabitants yields an average 
61.5 m2 living space available per in habitant; 

• For each land plot, multiplying its implantation area by area ratio and dividing by 
61.5 yields the number of inhabitants in that land plot, which ranges from 27 in the inner 
rings to 43 in the outer rings. 
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Figure II.4.1 –  (a) Layout of a Garden City ward [1]. 
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Figure II.4.1 (continuation) –  (b) Social City [1]. 
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4.2. Supplemental maps 

 

 

  
(a) (b) 

Figure II.4.2. Comparison in size between the city of Coimbra (a), and Coimbra as Garden 

City (b). 
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(a) (b) 

Figure II.4.3. Accessibility to urban facilities for Lk(j3) 100/0/0, Coimbra (a), and Coimbra as 

Garden City (b). 
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(a) (b) 

Figure II.4.4. Accessibility to urban facilities for Lk(j3) 70/20/10, Coimbra (a), and Coimbra 

as Garden City (b). 
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(a) (b) 

Figure II.4.5. Accessibility to urban facilities for Lk(j3) 50/35/15, Coimbra (a), and Coimbra 

as Garden City (b). 
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(a) (b) 

Figure II.4.6. Overall accessibility for Lk(j3) 100/0/0, Coimbra (a), and Coimbra as Garden 

City (b). 

 

 

 



 

 

4. Benchmarking city layouts—A methodological approach and an accessibility comparison between a real 

city and the Garden City 

 

João Monteiro  29 

 

 

 

  
(a) (b) 

Figure II.4.7. Overall accessibility for Lk(j3) 70/20/10, Coimbra (a), and Coimbra as Garden 

City (b). 
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(a) (b) 

Figure II.4.8. Overall accessibility for Lk(j3) 50/35/15, Coimbra (a), and Coimbra as Garden 

City (b). 
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(a) (b) 

Figure II.4.9. Job accessibility; Coimbra (a), and Coimbra as Garden City (b). 
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5. THE POTENTIAL IMPACT OF CYCLING ON URBAN TRANSPORT ENERGY 

AND MODAL SHARE: A GIS-BASED METHODOLOGY 

5.1. Sensitive analysis on Lkj and job data statistics 

Table II.5.1. Active modal share summarizing statistics. 

Active modal share per inhabitant (%) Urban facilities Urban facilities and jobs 
𝑳𝒌𝒋 Measure full cycling no cycling full cycling no cycling 

70/20/10 

Min 3.3 0.5 3.5 0.4 
Max 94.3 71.8 73.7 48.0 

Average 45.8 18.6 35.6 12.7 
Average per inhabitant 55.3 24.7 42.6 16.8 

Standard deviation 24.9 15.9 18.7 10.6 
Coef. of variation 0.54 0.9 0.52 0.87 

50/35/15 

Min 92.9 69.6 73.2 46.7 
Max 3.2 0.4 3.4 0.4 

Average per inhabitant 53.9 23.5 41.7 16.0 
Average 44.5 17.6 34.8 12.1 

Standard deviation 24.5 15.3 18.5 10.2 
Coefficient of variation 55% 87% 55% 83% 

 

Table II.5.2. Transport fossil energy spending summarizing statistics. 

Transport fossil energy spending 
(MJ/passenger-trip) Urban facilities Urban facilities and jobs 

𝑳𝒌𝒋 Measure full cycling no cycling full cycling no cycling 

70/20/10 

Min 0.19 0.69 3.29 5.32 
Max 35.37 36.34 46.16 47.59 

Average 6.70 8.18 13.54 15.88 
Average per inhabitant 4.53 5.90 10.69 13.01 

Standard deviation 6.17 6.21 7.97 7.69 
Coef. of variation 0.92 0.76 0.59 0.48 

50/35/15 

Min 0.24 0.85 3.34 5.38 
Max 35.85 36.89 46.47 47.94 

Average per inhabitant 4.75 6.16 10.82 13.17 
Average 6.97 8.48 13.71 16.08 

Standard deviation 6.27 6.31 7.94 7.75 
Coefficient of variation 90% 74% 58% 48% 
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Table II.5.3. Accessibility to jobs only summarizing statistics. 

Accessibility to jobs only Active modal share per inhabitant 
(%) 

Transport fossil energy 
spending (MJ/passenger-trip) 

Measure full cycling no cycling full cycling no cycling 
Min 3.8 0.4 8.55 13.21 
Max 40.1 7.5 64.81 67.03 

Average 18.0 2.7 25.39 29.2 
Average per inhabitant 21.2 3.9 23.25 27.47 

Standard deviation 8.7 1.6 11.15 10.55 
Coef. of variation 48% 59% 44% 36% 

5.2. Full maps for Lkj = 70/20/10. 

The maps below are full/no-cycling modal share and energy spending maps for three types 
of accessibility trips: urban facilities, facilities plus jobs, and jobs only. Differential maps 
between scenarios are also presented for the two indicators. 

  
(a) (b) 

Figure II.5.1.  (a) Full cycling modal share to urban facilities; (b) No cycling modal share to 
urban facilities. 



 

 

5. The potential impact of cycling on urban transport energy and modal share: A GIS-based methodology 

 

João Monteiro  35 

 

 

 

  
(a) (b) 

Figure II.5.2. (a) Full cycling modal share to urban facilities plus jobs; (b) No cycling 

modal share to urban facilities plus jobs. 
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(a) (b) 

Figure II.5.3. (a) Full cycling modal share to jobs; (b) No cycling modal share to jobs. 
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(a) (b) 

Figure II.5.4. (a) Full cycling fossil energy spending to urban facilities; (b) No cycling fossil 

energy spending to urban facilities. 
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(a) (b) 

Figure II.5.5. (a) Full cycling fossil energy spending to urban facilities plus jobs; (b) No 

cycling fossil energy spending to urban facilities plus jobs. 
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(a) (b) 

Figure II.5.6. (a) Full cycling fossil energy spending to jobs; (b) No cycling fossil energy 

spending to jobs. 
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(a) (b) 

Figure II.5.7. (a) Full cycling/no cycling modal share differential to urban facilities plus 

jobs; (b) Full cycling/no cycling fossil energy spending differential to urban facilities plus 

jobs.  
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6. FILLING IN THE SPACES: COMPACTIFYING CITIES TOWARDS 

ACCESSIBILITY AND ACTIVE TRANSPORT 

6.1. Evaluation of active travel probability 

Evaluation of active travel probability from origin-to-destination (OD) follows the 
methodology of [2]. The discussion below summarizes the methodology and follows that 
reference closely. Based on the OD distance, a probability for carrying out the trip in active 
mode, i.e., either by walking or cycling, is calculated as follows.  

First, trip probability for individual walking and cycling modes is modelled via a log-
logistic distribution: 

𝑝(𝑥) =
1

1 + exp(𝑎 + 𝑏 ln 𝑥) (II.6.1) 

where 𝑎, 𝑏 are parameters and 𝑥 the network distance for the respective travel mode. Log-
logistic parameter values depend on destination type and can be obtained indirectly from 
the negative exponential law for the walk mode of Yang and Diez-Roux [3] by calculating 
the distances for which the Yang and Diez-Roux law yields 10% and 90% walk probabilities, 
inserting these benchmarks in eq. (II.6.1), and solving for 𝑎, 𝑏 for each destination type. This 
yields the parameters shown in Table II.6.1 below. Trip probabilities for the cycling mode 
are derived assuming that users typically spend a similar time buffer in cycling trips as in 
walking trips [4]. However, since the distance ridden by a bicycle is longer due to its higher 
speed, the effect on (II.6.1) is that, for cycling, the trip probability is given simply by 
changing the distance by 𝑥 → 𝑥 ⋅ !!"#$

!%&%#'
. Using the walking speed of Tobler [5] and cycling 

speed of Parkin and Rotheram [6] yields a ratio of circa !!"#$
!%&%#'

≈ 0.233. 

The second step in obtaining an active trip probability requires combining walking and 
cycling probabilities into one single probability. This is done considering three distance 
regimes: short, long, and medium distances, defined respectively as distances for which 
walk probability < 50%, < 10%, and in-between [1]. For short distances one has the choice to 
either walk or use a bicycle and the active trip probability, 𝑝", can be modeled by 𝑝" = 1 −
(1 − 𝑝#)(1 − 𝑝$), with 𝑝# and 𝑝$ obtained applying eq. (II.6.1) for distances 𝑥 and 0.233𝑥 
respectively, as prescribed above. Extending this reasoning for all distances would lead to 
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an excessively optimistic trip probability for long distances [4,7], so in that the simplifying 
assumption is made that all active trips are done cycling. Finally, trips in the medium range 
are modelled by a linear interpolation between the short and long-distance expressions. The 
mathematical expression for the unified active trip probability is given in eq. (II.6.2) below: 

𝑝#(𝑥) =

⎩
⎪
⎨

⎪
⎧ 1 − (1 − 𝑝$)(1 − 𝑝%) 𝑝$ ≥ 0.50

𝑝% +
1 − (1 − 𝑝$)(1 − 𝑝%) − 𝑝%

0,5 − 0,1 (𝑝$ − 0,1) 0.10 ≤ 𝑝$ ≤ 0.50

𝑝% 𝑝$ ≤ 0.10

 (II.6.2) 

Because 𝑝# and 𝑝$ depend on destination type 𝑗, the active trip probability in the 
manuscript reads 𝑝"%(𝑥) to reflect this dependence. For further details and motivation, the 
reader is referred to [2]. 

Table II.6.1. Log-logistic parameters for walking. 

Destination type aj (distance: km) bj (distance: km) 
Post offices 1.19225 1.83021 
Sports facilities 0.05574 1.83013 
Cultural organizations 1.00344 1.82990 
Universities and institutes 1.07775 1.82989 
Elderly care centres 1.19225 1.83021 
Churches 1.00344 1.82990 
High Schools 1.07775 1.82989 
Shopping centres 1.19225 1.83021 
Entertainment sites 1.00344 1.82990 
Primary healthcare services  1.19225 1.83021 
Pharmacies 1.19225 1.83021 
Restaurants 1.46215 1.83009 
Parks and green areas 1.00344 1.82990 
Kindergartens 1.46215 1.83009 
Primary schools 1.46215 1.83009 
Middle Schools 1.46215 1.83009 
Grocery stores 1.19225 1.83021 
Supermarkets 1.19225 1.83021 
Bakeries and pastries 1.46215 1.83009 
Jobs 0.89627 1.83017 
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6.2. Maps 

 

 

  
(a) (b) 
Figure II.6.1. Job zones: (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.2. Accessibility to urban facilities (m): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.3. Accessibility to jobs (m): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.4. Total accessibility [facilities plus jobs] (m): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.5. 15-Minute City by walking [jobs only] (%): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.6. 15-Minute City by walking [facilities plus jobs] (%): (a) Coimbra; (b) Infill 

Coimbra. 
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(a) (b) 

Figure II.6.7. 15-Minute City by active modes (walking/cycling) [jobs only] (%): (a) 

Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.8. 15-Minute City by active modes (walking/cycling) [facilities plus jobs] (%): 

(a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.9. Walk modal share to facilities (%): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.10. Walk modal share to jobs (%): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.11. Walk modal share to facilities plus jobs (%): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.12. Active modal share (walking/cycling) to facilities (%): (a) Coimbra; (b) Infill 

Coimbra. 
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(a) (b) 

Figure II.6.13. Active modal share (walking/cycling) to jobs (%): (a) Coimbra; (b) Infill 

Coimbra. 
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(a) (b) 

Figure II.6.14. Active modal share (walking/cycling) to facilities plus jobs (%): (a) Coimbra; 

(b) Infill Coimbra. 
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(a) (b) 

Figure II.6.15. Transport energy spending to facilities [active: walk only] 

(MJ/passenger.trip): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.16. Transport energy spending to jobs [active: walk only] (MJ/passenger.trip): 

(a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.17. Transport energy spending to facilities plus jobs [active: walk only] 

(MJ/passenger.trip): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.18. Transport energy spending to facilities [active: walking/cycling] 

(MJ/passenger.trip): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.19. Transport energy spending to jobs [active: walking/cycling] 

(MJ/passenger.trip): (a) Coimbra; (b) Infill Coimbra. 
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(a) (b) 

Figure II.6.20. Transport energy spending to facilities plus jobs [active: walking/cycling] 

(MJ/passenger.trip): (a) Coimbra; (b) Infill Coimbra. 
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7. THE IMPACT OF GEOMETRIC AND LAND USE ELEMENTS ON PERCEIVED 

PLEASANTNESS OF URBAN LAYOUTS 

7.1. Survey images summarizing data 

Table II.7.1. Survey images summarizing data. 

Image GreenArea StreetWidth NrFloors BuildingDist GreenPrivArea 
1 small narrow med compact none 
2 med narrow tall sprawl none 
3 small wide house compact backyard 
4 med narrow short compact backyard 
5 high narrow house spaced backyard 
6 med wide short compact backyard 
7 med wide short sprawl none 
8 med very_wide tall sprawl none 
9 high wide tall sprawl none 
10 small wide tall sprawl none 
11 high wide skyscraper sprawl none 
12 none wide tall compact none 
13 med narrow house spaced backyard 
14 none narrow house compact none 
15 high narrow med compact none 
16 none very_wide skyscraper compact none 
17 none wide med compact none 
18 small wide short spaced none 
19 med very_wide med sprawl none 
20 high narrow house spaced backyard 
21 small very_wide short compact none 
22 small narrow house compact none 
23 high narrow house spaced backyard 
24 small very_wide skyscraper sprawl none 
25 small narrow house spaced backyard 
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7.2. Survey images (by order of appearance) 

 

Figure II.7.1. Survey image 1. 

 

Figure II.7.2. Survey image 2. 
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Figure II.7.3. Survey image 3. 

 

Figure II.7.4. Survey image 4. 
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Figure II.7.5. Survey image 5. 

 

Figure II.7.6. Survey image 6. 
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Figure II.7.7. Survey image 7. 
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Figure II.7.8. Survey image 8. 
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Figure II.7.9. Survey image 9. 
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Figure II.7.10. Survey image 10. 
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Figure II.7.11. Survey image 11. 
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Figure II.7.12. Survey image 12. 

 

Figure II.7.13. Survey image 13. 
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Figure II.7.14. Survey image 14. 

 

Figure II.7.15. Survey image 15. 
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Figure II.7.16. Survey image 16. 

 

Figure II.7.17. Survey image 17. 
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Figure II.7.18. Survey image 18. 

 

Figure II.7.19. Survey image 19. 
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Figure II.7.20. Survey image 20. 
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Figure II.7.21. Survey image 21. 

 

Figure II.7.22. Survey image 22. 



 

 

7. The impact of geometric and land use elements on perceived pleasantness of urban layouts 

 

João Monteiro  78 

 

Figure II.7.23. Survey image 23. 

 

Figure II.7.24. Survey image 24. 
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Figure II.7.25. Survey image 25. 
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8. DO WE LIVE WHERE IT IS PLEASANT? CORRELATES OF PERCEIVED 

PLEASANTNESS WITH SOCIOECONOMIC VARIABLES 

 

 

 

 

Figure II.8.1. Favela image 1. 
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Figure II.8.2. Favela image 2. 

 

Figure II.8.3. Favela image 3.
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