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Abstract
Pedestrian movement is one of the critical issues in urban design, but yet a de-

terminate method for evaluating the attractiveness of an area for walkability has 
not been established. This paper presents the findings of a comprehensive study 
on walkability, developed on a historical centre of Istanbul, named Galata that has 
become segregated in recent years.

This study has researched the possible effects of the environmental variables 
on the levels of activity in urban spaces. The aim is to shed light on key variables 
that affect the attractiveness of an area for pedestrian movement, which in turn 
can help to develop an objective methodology to evaluate walkability. Within the 
context of the study, the existing pedestrian movement patterns in Galata have 
been observed and a range of variables have been determined to analyze the re-
lationships.

The data recorded in this study have been analyzed with a multiple regression 
analysis, in which pedestrian movement levels are considered as the dependent 
variable. The result of the regression analyses has generated a model that accounts 
for 0,60 of the variation in pedestrian movement. According to the findings of 
the model, pedestrian movement levels have been explained with three out of five 
variables: safety, accessibility (space syntax integration values) and land use pat-
tern. The method and the findings of this study constitute an analytical model that 
could shed fresh light for future research on walkability as well as for evaluating 
proposals to regenerate historical city centers that have lost their vitality.
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1. Introduction
-

lems as a result of rapid urbanization 
and these problems cause social and 
physical decay in city structures. If the 
projects developed to prevent this de-
cay focus on beautification, then the 
positive effects they are expected to 
bring will be temporary. In order to 
ensure the rehabilitation of decay ar-
eas, land use patterns, spatial poten-
tials and pedestrian preferences should 
be considered alongside the socio-eco-
nomical analyses. 

in order to explain the relation between 
pedestrian movement and space and to 
define the factors affecting movement 
patterns. 

On the evidence of this research it 
is aimed to evolve policies on the de-
sign of pedestrian roads and on their 
position in the whole transportation 
system. 

This paper presents a research on 
pedestrian activity in urban areas, 
within the concept of “walkability”, in 
order to establish an analytical basis 
for future research and developments. 
Walkability is an expression of the 

previous studies that have developed a 
“walkability index” can be listed under 
four main headings those are human 
factor, physical environment factor, 
natural environment factor and time 

Istanbul’s historical Galata region 
that is located on the intersection of 
the Golden Horn and the Bosphorus is 

Although Galata is located near cen-
tral areas, it is disconnected from these 
centres and thus it cannot benefit from 

have been developed in order to bring 
vitality to Galata region. The aim is to 
develop a walkability study to evalu-
ate the physical environment in terms 
of its effects on pedestrian movement. 
The outcomes of this study are sup-
posed to serve to estimate the possible 
effects of design proposals on the activ-
ity patterns.

The developed walkability study has 

Pedestrian movement analyses
Spatial accessibility - Space syntax 
integration values
Physical environment
Land Use
Gradient
Safety and security

-
fort

The next step of the analyses was to 
apply multi-regression analyses for the 
overall data, in which the pedestrian 
movement levels would be taken as 
the dependent variable. The multi-re-
gression analyses would help to under-
stand the accessibility, land use, gradi-
ent, safety and quality dependence of 
pedestrian movement patterns, indi-
vidually.

2. Analyses
2.1. Pedestrian movement analyses

The first step of the analyses was to 
survey the pedestrian activity in Galata 
in order to understand existing move-
ment patterns. Pedestrian movement 

-
tions that were designated to include 
all the entrances to the study area. The 
observations were carried out on Sun-
day September 18, and Tuesday Sep-

was observed for five minutes in two-
hour time periods, from 08:00 to 20:00, 
and pedestrians moving in both direc-
tions were recorded separately. The 
weather was cold but not rainy on both 

Figure 1. The study area - Galata.
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days. Pedestrian movement levels were 
recorded separately for men, women, 
elderly, teenagers and children. The re-
sults of the pedestrian movement anal-
yses have been compared with several 

2.1.1. Findings

-
ans were recorded within the study area. 
The densest pedestrian activity was re-
corded on the Tünel Square, which is 
the border between İstiklal Street and 

recorded at the İstiklal Street entrance. 

Street, which constitute the contin-
uance of İstiklal Street, the observed 
movement levels are considerably low-
er than the levels on Istiklal Street. Still, 
because these streets attract a “through 
movement” generated between İstik-

central nodes, the movement levels are 
relatively higher then the inner parts 
of the study area. The recorded move-

front of the piers nearby rank after the 
levels on İstiklal Street. On this area, 
the total number of pedestrians re-

about a 1/20 of the movement levels on 
İstiklal Street.

The different categories of people 
observed in Galata (men, women, el-
derly, teenagers and children) have 
a similar pattern in distribution of 
movement. However, there is a signif-
icant difference between their volumes 
of movement.

group in the study area is men for all 
time periods. The movement rate of 

while the movement rate of teenagers, 
which has the second highest move-

The other three user groups have 

Figure 2. Pedestrian movement rates (A= weekday, B= weekend). 
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very low values compared to men and 
teenagers. The order of movement lev-
els of these groups are women, elderly 
and children. The movement levels of 
weekday and weekend do not show a 
great difference. However, when the 
levels are analyzed in categories, a sig-
nificant decrease in men’s movement 

weekend is teenagers throughout the 
day, but the weekend movement rates 
of teenagers are less than the weekday 
movement rates of men.

There is a general decrease in the to-
tal movement levels in weekend. This 
can be explained with the quantity of 
the hardware sellers, electricians and 
lighting accessories stores, which serve 
on weekdays and mostly attract men. 
This is one of the reasons of low move-

ment levels of women and in order to 
attract a balanced user profile, these 
land uses should be removed. There is 
another important fact that, since these 
land uses require large spaces for stor-
age, they are posing a threat to the his-
torical character of the buildings.

2.2. Spatial accessibility
-

used. Space Syntax, analyzes spaces 
by their configuration and calculates 
“integration values” for all the acces-
sible space in an urban area or build-

Syntax is used as an “instrument” in 
urban design.

The spatial model of the study area 
has been prepared and axial map has 

Average Weekday (pph) Weekend (pph)
D

ire
ct

io
n 

1

Women
17 8

Teenagers 167
21

D
ire

ct
io

n 
2 208 122

Women
8

Teenagers 161
22

Table 1. Average movement rates. 

Figure 3. Average pedestrian movement rates in categories (weekday).
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been analyzed for integration. In the 
walkability study, the integration val-
ues of the axial lines in which observa-

tion points are located are accepted as 

Figure 4. Average pedestrian movement rates in categories (weekend).

Figure 5. Spatial integration analyses of Galata and Taksim.
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Both global and local spatial inte-
gration analyses have been conducted 
in order to understand the structure 
of the entire system and also to see if 
the relatively segregated parts have an 
integrated form within closer environ-
ment. 

The software for Space Syntax anal-
yses calculates the spatial integration 
values by first selecting a line from the 
axial map and then calculating how 
many other lines are required for ac-
cessing each line in the whole axial 
map. The lines with higher integration 
values have higher accessibility than 
the other lines. The integration cores 
of the systems are suitable for central 
activity by the reason of having an in-
tegrated structure. 

The spatial integration analyses of 
Galata have shown that, Bankalar and 

-
gration values. The integration core is 

Bankalar Street. However, since Tak-
sim was not included in the analyses, 
İstiklal Street is on the edge of the axial 
map and has relatively low integration 
values.

 The spatial model of a larger area, 
including Taksim, has been prepared 
and processed. Both local and glob-
al spatial analyses of this area have 
shown the dominant structure of İstik-
lal Street. Taking the pedestrian move-
ment patterns into account, it is seen 
that the spatial integration analyses of 
this larger area display more consistent 
results. Therefore, the spatial integra-
tion analyses of Galata and Taksim area 
have been used in the research. 

The linear integration core of the 
area continues along İstiklal Street 
from Taksim Square to Tunnel Square 
at the end of the street. The predom-
inance of İstiklal Street also increases 
the integration values of the connected 
lines. The effect of the integration core 
is weakened through Galata and thus 
the analyses explain the deterioration 
of Galata in spatial context.

2.3. Data on physical environment
In this section, the assessment sys-

tem which is created to evaluate the 
pedestrian activity pattern in compar-
ison with the physical factors and the 
gathered data are explained.

2.3.1. Land use
It is a fact that land use pattern has a 

remarkable effect on pedestrian move-
ment. In order to examine this relation, 
a quantitative survey of land use has 
been carried out. 

Galata has a variety of uses observed 
in specific regions, such as residents, 
offices, electricians and music stores on 

sellers on Tersane Street and lighting 
accessories sellers between Hendek 
and Tersane streets. İstiklal Street has 
mostly music stores and music studios, 
while there are banks and electricians 
on Bankalar (Banks) Street. In recent 
years, uses related to tourism industry 
have started to run around Galata Tow-
er, certainly with the effect of the tower. 

The main function observed in the 
area is commerce, which has a men-ori-
entated structure with the dominance 
of hardware sellers, electricians and 
lighting accessories sellers. 

The land use pattern of the area 
builds up a picture in which the south 
part captures attention as being the 

pedestrian movement analyses show 
that, the movement observed on this 
direction has relatively higher values 
than the opposite direction, which can 
also be because of the effect of gradient 
ratio. 

In this study, for the calculation of 
land use values, the number of com-
mercial and service buildings has been 
counted on the two faces of the axial 
line which the observation point is lo-
cated. 

2.3.2. Gradient
It is generally accepted that the pe-

destrians prefer roads with a gentle 
slope or downgrade ways. The decliv-
itous structure of Galata has brought 
on the necessity of taking the gradient 
factor into consideration. Gradient is 
calculated through the actual elevation 
values on the base map. 

The study area has a downgrade to-
wards the south. There is 60m of eleva-
tion between the north and the south 
borders of the area covered in approxi-
mately 600m distance, which introduc-

6).
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2.3.3. Safety and security
Today, safety is one of the most sig-

nificant factors in urban design. In the 
present research, this factor is consid-

safety and security.

2.3.3.1. Traffic safety
In urban design projects, pedes-

trianizing is one of the most frequent 
procedures to provide more comfort-
able spaces for pedestrians and thus 
increasing pedestrian movement lev-
els. However, pedestrianizing may be 
inessential in some cases or may not 
be sufficient since the pedestrianized 
way has to integrate with the existing 
pedestrian network. 

means rearranging the existing traffic 
flow, and thus it should be determined 
before putting the decision into prac-
tice, to what degree the existing pedes-

trian movement patterns are affected 
from proximity to road traffic. 

In order to determine the levels of 
traffic safety, the pedestrian-vehicle 
segregation, traffic density, sidewalk 
widths and pedestrian crossings have 
been examined within the context of 
the study.

In most parts of the study area, 
density of the vehicle traffic is not so 
high to restrain the pedestrian activity. 

streets continuing along the study 
area and the connected streets act like 
semi-pedestrianized ways with a vehi-
cle density less than 100 cars per hour 

-
text of the study, all the roads except 

are considered as partially pedestrian 
ways. 

The wide platform it offers to us-

Figure 6. Gradient values of the study area.
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ers and also having no vehicle traffic, 
make İstiklal Street gain the highest 

and surrounding areas have high traf-
fic safety values because of similar rea-

defined with high values even though 
it has a dense traffic flow. This can be 
explained with the presence of the bar-
riers separating vehicles and pedes-
trians, and the pedestrian underpass, 
therefore, offering relatively safer facil-

streets display average levels of traffic 
safety.

2.3.3.2. Security
The perceived danger is not always 

as much as the rates of reported crime. 
In some “statistically dangerous” plac-
es, people feel safer than they do in 
places that are reported as “safe”. Usu-
ally people feel safe if there are other 
people, i.e. if there is a crowd. In fact, 
some types of crime need to occur 
within a crowd, such as pick-pocket-
ting. However, these types of crimes do 
not cause people to be afraid, yet the 
fear of possible crime one could face in 
a deserted area could be much more, as 
it would possibly be more dangerous.

-
sign. Some environments are perceived 
as “safe” while some as “dangerous”. 

-
ed areas, poorly-lit streets, empty parks 
and dense woodland can be some ex-
amples for the places that create fear. 
People, especially when alone, usually 

change their ways instead of passing 
through this kind of places, in order to 
avoid being exposed to crime (Hutch-

Urban design carries weight with 
its ability to obviate the fear of crime. 

the physical elements of space. Usual-
ly, presence of other people around re-

-
ful, for example when walking through 
dense woodland, because there are lots 
of hiding places for potential attackers.

The patterns that “fear of crime” and 
“statistical crime” rates generate, may 
display a key to find out their relation 
with the pedestrian activity patterns.

Crime statistics
The crime statistics per each street 

-
-

ment (Table 2). The overall number of 
crime records of the street, on which 
the observation point is located, is tak-
en as the crime values in the study.

-
partment records, the highest crime 

the next rank in crime rates. However, 

dangerous area, since the most danger-
ous crime type “grab” is observed on 
this street. 

Within the context of the study, the 
crime rates have been evaluated in to-
tal value, without taking the types of 
crime into consideration.

2005
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Snatching 0 0 0 0 2 0 6

Pocket Pick 1 1 0 0 8 2

Grab 0 0 0 0 0 0 0

Theft 0 2 0 1 0 10 6 2

Theft from car 1 0 2 0 2 0 2 0

Total 2 6 2 2 20 10

Table 2. Crime statistics for Galata, 2005. 
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Feeling of safety
There are two ways to measure the 

-
tion of physical environment in means 
of safety.

In this study, effects of the physical 
environment on feeling of safety are 
researched by analyzing several factors. 

that make people think they are in 
a safe place where not everyone can 
enter. This factor wasn’t included in 

control at any point in Galata, every 
observed location would get the same 
value. 

of signs, would help in orientation and 
thus make people feel safer. The pres-

have been observed and evaluated.

a negative effect on feeling of safety. 
Potential hiding places have been ob-

served and evaluated.
-

when it gets dark, poorly-lit areas be-
come deserted, while activity goes on 
in well-lit areas. The lighting facilities 
on observation points are observed 
and evaluated. 

Presence of patrolmen and patrol 

perception of safety. In Galata there is 
no specific place that the policemen 
usually watch, so this factor is not in-
cluded in the analyses since every point 
would get the same value. 

Activity and liveliness of the en-

presence of active frontages and also 
other people. Thus, these factors have 
separately been taken into consider-
ation in the research.

-
ally make people feel safe. In this study, 
maintenance and being owned have 

Figure 7. Safety and security values.



been analyzed through visual impres-
sion observed with various factors like 
a chair in front of a store or a flower pot 
in front of a window. 

The determined values for traffic 
safety, crime rates and feeling of safe-
ty analyses have been taken as a total 
count. According to these total values, 
the safest locations within the study 
area are the Tunel Square (at the border 
between İstiklal Street and Galata) and 

2.3.4. Visual quality, attraction and 
comfort

In order to understand the effects of 
visual quality, attraction and comfort 
on levels of activity, a range of factors 
have been observed and recorded. 

Landmarks: According to Lynch, 
one of the five elements that define the 
legibility of cities is landmarks. Land-
marks are physical elements that dis-
play a unique character and are thus 

The Galata Tower, the Galata Bridge, 

strong landmarks not only for Galata 
but also for a wider area. Within the 
context of the study, for each observa-
tion point it is recorded if these land-
marks are present and perceivable. 

Width of the sidewalk: The width 
of the sidewalks is a significant factor 
both for traffic safety and for the com-

the roads that have a high movement 
density, narrow sidewalks confine the 
pedestrians and interrupt movement. 
The sidewalk widths have been record-
ed for each observation point. 

-
rials of the sidewalks have been deter-
mined and evaluated by means of their 
effects to levels of comfort. 

Work quality of the sidewalk: The 
work quality of the sidewalks is a sig-
nificant factor affecting the levels of 
activity as well as the width. The users 
may have trouble even while walking 
on a path paved with qualified materi-
al if the work is cheap. Thus, the work 
quality of the sidewalks have been 
marked and evaluated.

Permanent obstructions on the side-
walk: Presence of poles, guardrails, 
signs, and stairs would prevent the ef-
fective use of sidewalks. These factors 

have been recorded for each observa-
tion point.

The similarity of building designs: 
The historical character of Galata dis-
plays a consistent view, but there are 
also some buildings that are out of har-
mony. The similarity of the building 
types has been taken as a positive fac-
tor enhancing visual quality. 

Imagebility: Imagebility is the char-
acter of a place that makes it distinct 
and memorable. If a place has specific 
physical elements that draw attention, 
then that place has high imagebility 

Parks, squares and major landscape 
features and the ratio of historical 
buildings have been recorded and the 
levels of active fronts have been count-
ed in calculating the imagebility values 
for each observation point. 

of how well streets and other spaces are 
visually defined by buildings, walls or 

of spatial enclosure has taken long lines 
of sight, estimated proportion of street 
walls and estimated proportion of view 
to sky. 

Human scale: Human scale can be 
measured by comparing the size of 
physical elements and the size of hu-
mans. Building details, pavement tex-
ture, street trees, and street furniture 
are all physical elements that match the 
size of humans, thus contribute to hu-

of long sight lines, the estimated win-
dow/wall proportions and number of 
street furniture have been recorded in 
measuring human scale. 

Transparency: Transparency is relat-
ed with the perception of the activity 
beyond the borders such as walls, win-

Transparency has been observed 
through these indicators. 

place which can also be defined as rich-
ness is the amount of diverse features 

In addition to the above factors, 
maintenance, kerb height, street light-
ing, noise level, inappropriate car park-
ing have also been observed and re-
corded.

According to the results, Tunel 
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pier and Galata Bridge get the highest 
values for visual quality, attraction and 

3. Results of the analyses
The dataset that includes all the 

observations of pedestrian counts 
for weekday and weekend, land use 
analyses, integration values of Space 
Syntax analyses, gradient ratio, safety 
and security values and visual quali-
ty, attraction and comfort values has 
been analyzed with a multiple regres-
sion analysis, in which the pedestrian 
movement levels are considered as the 

dependent variable, in order to under-
stand to what degree pedestrian move-
ment levels are affected by what type of 
environmental factors. 

The multi-regression analyses have 
been carried out for all the different 
categories of users (male, female, el-
derly, teenagers and children) and for 
both weekday and weekend activity 
levels separately.

The model that explains the pedes-
trian movement levels with the highest 
accuracy has been generated with the 
total pedestrian levels of weekend. This 
model accounts for 60% of the varia-
tion in pedestrian movement (adjusted 

Model R R Square Adjusted R Square Std. Error

1 0,608

Figure 8. Visual quality, attraction and comfort values.

Table 3. Model summary.
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r2

Since the model has taken the week-
day movement levels, the dominant 
levels of “men” which is caused by the 
obligation of men to use the area for 
professional purposes does not affect 
the results, thus the model enables us 
to evaluate the activity levels for enter-
tainment, leisure, catering and retail.

According to the model, the pedes-
trian movement levels are defined by 
the safety and security, space syntax in-
tegration values and land use variables 

The “beta” value refers to the ratio 
that pedestrian movement levels will 
be affected by a change of “1 unit” in 
any of the variables, while the other two 

if safety value increases 1 unit, while 
the land use and integration values are 
constant, the pedestrian movement 

The model shows that, the variable 
that affects the pedestrian activities the 
most is “safety and security”. Accord-
ingly it can be said that, pedestrians 
pay attention to the potential threat 
that can be generated by vehicles or 
other people, while deciding which 
route to choose. 

According to the model, one of 
the reasons of low levels of activity in 
Galata is the lack of accessibility that is 
shaped by the spatial configuration. As 
mentioned before, Galata has a poten-
tial to attract “through movement” by 
the reason of its location near to active 
and alive centres. However, it cannot 
benefit from this potential because of 
its spatial configuration. The results of 
the multi-regression analyses support 
the idea that spatial integration values 
are determinant on movement levels.

According to the model, the third 

factor affecting the activity levels is land 
use. The central location of the study 
area gains strength with the central 
uses such as retail and service. As ex-
plained in the theory of the “movement 
economy”, the axial lines those have a 
movement potential are supposed to 
attract movement which in return will 
attract movement-seeking land uses 
and thus the correlation between the 
movement levels and spatial configura-
tion has a tendency to increase (Hill-

central uses, for instance residential ar-
eas, are not expected to attract a great 
amount of movement, even if they are 
highly secure and accessible.

The multi-regression analyses ex-
plain the pedestrian movements with 
these three out of five variables. The 
model does not include “visual quality, 
attraction and comfort” and “gradient”. 

A correlation analysis has been ap-
plied to the visual quality, attraction 
and comfort dependence of pedestrian 
movement levels. The highest values 
have been achieved from the correla-
tion of female and elderly people with 
visual quality, attraction and comfort 

activity of these two user groups are 
mostly for visiting purposes, it can be 
concluded that people may care about 
the quality issue if they do not have to 
use the area for an obligatory purpose 
or if they do not have a limited time. 
Accordingly, the visual quality, attrac-
tion and comfort can be said to have an 
added attraction effect on pedestrian 
activity.

Gradient has been found significant 
neither in the multi-regression analy-
sis, nor in the correlation analysis. This 
insignificancy might be explained with 
the presence of a subway, known as 

Model
Standardized Coefficients

t Sig.
Beta

1
Safety

-
ues

Land Use ,278

- 6,082 ,000
,000
,001

Table 4. Coefficients.
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“Tünel”, between the mentioned two 

İstiklal Street. Since many people use 
this subway, probably most of the peo-
ple were recorded during a short-dis-
tance movement in the observations, 
and they would have preferred to use 
the subway if they had aimed to cover 
the whole distance.

4. Conclusions
This research examines the existing 

pedestrian movement patterns of the 
historical Galata region with the aim 
of establishing an analytical basis to es-
timate possible effects of development 
proposals on the activity patterns.

The results of the analyses have 
demonstrated that, central functions 
such as retail and services should be 
supported in order to enhance the 
movement potential of Galata and viv-
ify the area, which in return will again 
attract such uses. The remarkable effect 
of safety and security on pedestrian 
activity levels is a result of the remote 
station of Galata. The multi-regression 
analyses have clearly shown the effect 
of spatial configuration, which is quan-
tified with Space Syntax method, on 
pedestrian movement patterns, thus 
emphasizing the use of Space Syntax as 
a tool in urban design.

It is recommended to make benefit 
from these outcomes in future projects, 
as considering accessibility, introduc-
ing attractive functions to sustain the 
central character of Galata and bearing 
in mind that the safety and security is-
sue is the most important problem of 
the area and the most significant factor 
affecting the pedestrian activity levels. 

The method and the findings of this 
study are believed to contribute to fu-
ture research on walkability as well as 
for evaluating proposals to regenerate 
historical city centers that have lost 
their vitality.
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İstanbul Galata’da yürünebilirliğin 
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