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Abstract:

This study compares residential neighborhoods with different gridiron patterns in
terms of some morphological properties. Nine different gridiron street patterns of San
Francisco neighborhoods were chosen to assess the livability of residential areas in
terms of several morphological evaluation criteria including accessibility (local and
global spatial integration), intelligibility, density, livability index and time period. When
measuring these criteria, the focus was on the street-block and building-lot relationships
using several different methods. Accessibility and intelligibility values were measured
by the ‘space syntax’ method which evaluates the street system of urban form. Density
measures were calculated by the ratio of total built area within sample areas to the total
sample area and by the ratio of private open spaces of sample areas to the total built
area. In addition, a livability index was calculated by the ratio of pedestrian area to total
built area. The contribution of time in the process of city building is also an important
part of the morphology of cities. Therefore, in this study time period was used to analyze
the historical background of the city. All the findings were evaluated according to these
criteria by using GIS. In conclusion, based on the findings, this study stresses that the
criteria of accessibility, intelligibility levels and density are inversely proportional with
the degree of livability in the study areas. Therefore, we hypothesize that accessibility,
density and livability index are the important inputs for making better designs for urban
residential space and city design as a whole.

Keywords: Urban morphology, residential areas, space syntax, density, livability, San
Francisco.

1. Introduction

Urban morphology analysis deals with the structure and/or pattern of a city.
A well-established discipline dating back to the first half of the twentieth
century, it provides an understanding of the form, processes of creation
and transformation, spatial structure and character of human settlements
through an analysis of historical development and the constituent parts that
form the settlement (Conzen 1960; Whitehand 1986). Urban morphology
is an important assessment method in determining the transformation



processes of urban fabrics, making sense of the historical roots of spatial
and functional structures and bringing them to the present day (Larkham
2002 ). Morphological analysis involves examining the relationships between
the different elements of the urban fabric one by one. Different researchers
emphasize different relationships in their analysis according to their interests
(Moudon 1992). For Conzen, a crucial part of the urban fabric is the town
plan, which comprises three distinct complexes of ‘plan elements’: streets and
their arrangement in a street system, plots and their aggregation in street
blocks, and buildings or, more precisely, their block-plans. Within an urban
area, distinct combinations of these plan elements form unitary areas termed
‘plan-units’ (Conzen 1960; Levy 1999). In addition, Moudon (1997) classifies
the main elements of morphological analysis as buildings, gardens, streets,
parks and monuments. For her, these elements are constantly used and
therefore transformed through time. In her study Moudon (1997) mentions
that morphological analysis is based on three principles which come from
the acknowledgement of different researchers from “ISUF (International
Seminar of Urban Form): (1) buildings and their related open spaces, plots or
lots, and streets are three fundamental physical elements that define urban
form, (2) building/lot, the street/block, the city and the region are the different
levels of resolution of urban form, and (3) urban form can only be understood
historically because the elements are under continuous transformation and
replacement” (Moudon 1997).

According to Carmona (2001), buildings, particularly the land uses they
accommodate, are usually the least resilient elements of urban settlement.
Although more enduring, the plot pattern changes over time as individual
plots are subdivided or amalgamated. Therefore, the most enduring and the
least changing element tends to be the street plan (Carmona 2001). The
importance of the street grid has long been argued by many authors. Because
of being used simultaneously for vehicular movement, social contacts and
civic activities, Southworth (1993) defines the street as a physical and
social structure of the living environment (Southworth and Owens 1993). In
this framework, he classifies the various typical street patterns of suburban
residential neighborhoods of the United States which affect significantly the
quality and character of the community environment into five distinct types;
1. gridiron, 2. fragmented parallel, 3. warped parallel, 4. loops and lollipops,
and 5. Lollipops-on a stick. This typological analysis at a street scale provides
substantive information about the sense of neighborhood and street identity
(Southworth and Ben-Joseph 2003).

Urban morphology has become a common and important research method for
the analysis of the physical structures of cities through quantitative analysis.
In this context, Hillier and Hanson, (1984) with the support of technological
developments, combined this morphological concept with quantitative
analysis of city patterns and called it ‘space syntax’. According to Hillier
space syntax is a method that can be used for morphological analyses of
buildings, architectural plans, urban areas, and urban plans. It is possible to
give quantitative descriptions of built spaces by using this method (Hillier and
Hanson 1984).

In this context, nine different gridiron street patterns of San Francisco
neighborhoods were chosen to assess the residential areas in terms of
some morphological characteristics which comprise the measurements of
accessibility (local and global spatial integration), intelligibility, density, livability
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index and time sense. While measuring these values, the study focused on
the street-block, building-lot relationships.

Accessibility and intelligibility values were measured by the space syntax
method, which evaluates the urban street system by using accessibility
measures (Hillier and Hanson 1984; Hiller 1996). Density measures were
calculated by the ratio of total built area of sample areas to the total sample
area and by the ratio of private open spaces of sample areas to the total built
area. The livability index is used to identify the relationship between streets
and their densities and gives a correlation between the total area of built
environment and the total area of open spaces in a street zone. This index
takes into consideration not only the open space around the buildings but also
considers the open space that is free from cars, for pedestrian use only. The
ratio of this livable land area to total construction is referred to as the ‘livability
index’ (De Chiara, Panero et al. 1995). According to this definition, the livability
index can be calculated by the ratio of pedestrian area to total built area.

The different periods of building construction and the contribution of time sense
in the process of city building are also important within urban morphology
studies. In this sense, the Muratorian School and the Conzenian School
developed some approaches regarding time sense in urban morphology
studies (Muratori 1960; Conzen 1981). For them, morphological studies
should be evaluated within the historico-geographical (Conzen 1981)
and typological (Muratori 1960) approaches. In this framework, the age of
buildings are important and generally exhibit the typology of their own periods.
Therefore, one of the criteria of this study is the time sense which includes
the ages of buildings of the sample areas. They were classified into four
periods and analyzed according to their construction dates. The boundaries
of these periods were determined by major historical periods of the city of San
Francisco.

Table 1. Evaluation criteria and methods used in the study.

Evaluation Criteria

[ Main elements of the morphological characteristics |
Buildings Methods used in the
Street | Blocks and lots study
Accessibility of streets
((Global Integration__ Y Space syntax
ccessibility of streets
((Local Integration v v | Space syntax
Intelligibility values v Space syntax
Ratio of pedestrian o i
area to total built area v d v | Livability index
Ratio of private open
spaces of sample areas v v' | Density
to the total built area
Density of Buildings v v | Density
Age of buildings v' | Historical period

2. Evaluation criteria and method

With the aim of assessing the residential areas in terms of some morphological
characteristics, residential sample areas with different grid patterns were
evaluated according to seven criteria (Table 1). These evaluations can provide
some clues for understanding the appropriate form for residential areas.
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After determining the evaluation criteria and methods, sample areas within
the city of San Francisco were chosen. Then, data were gathered from
sample areas according to these criteria and transferred to the GIS database.
Evaluation criteria calculations are described below in detail.

2.1 Accessibility (spatial integration) and intelligibility

“Streets have always been a key element for urban morphology studies and
the space syntax method has often been used to understand and evaluate
the physical form, street system and structure of cities by using the street
configurations and accessibility” (Oliveira 2013). This method is generally
accompanied by accessibility criteria which are understood in topological and
geometrical terms (Hillier and Hanson 1984; Hiller 1996; Oliveira 2013). For
assessing the topological accessibility of streets, first of all, an axial map is
prepared. This method provides the integration of space, which is a function
of the mean number of street lines and changes of direction that need to be
taken to go from that space to all other spaces in the settlement system.
This is the central concept of space syntax. The method allows expression of
integration in numerical values which contribute to the intelligible structure of
the city (Hillier, Hanson et al. 1983; Hillier, Hanson et al. 1987; Kubat 1997;
Peponis, Ross et al. 1997; Hillier 1999).

Axial-mapping techniques, introduced by Hillier and Hanson (1984) and Hillier
(1996), were used to analyze the spatial structure of the city and to highlight
its features. The axial map is often constituted by the least set of axial lines
cutting across the free space of an urban environment. Axial lines refer to
the longest visibility lines for representing individual linear spaces in urban
environments (Hillier and Hanson 1984; Hiller 1996) (Figure 1).
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Figure 1. An illustration of axial mapping (left) and integration mapping (right) (Mehmet Topcu).

In addition, it is necessary to compare the integration values of different
spaces in order to show the characteristics of the spatial organization. These
integration values at the same time make it possible to evaluate accessibility
(Hillier, Hanson et al. 1983). After preparing axial maps, global and local
integration values are calculated, and the analysis of axial maps is made
using these syntactical values. Global integration (or integration of radius n)
is a measure of the depth (or number of syntactic steps in a graph) of each
axial line in the map, relative to all other lines of the system. Local integration
(radius 3) is a measure of the accessibility of each axial line to other lines up
to three topological steps away (Oliveira 2013).

The intelligibility of a space or environment refers to the space that allows
the observer to understand it and find his or her way around in it. Using
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the space syntax approach, the global structure of an environment can be
predicted from reading the local properties of an environment (Bafna, 2003).
The syntactic intelligibility of an urban system is defined as the degree of
correlation between the connectivity and integration values in the system.
Connectivity is the number of spatial units which are directly connected to the
number of axial lines intersecting an axial line, and it is also defined for each
spatial unit (Hillier, Penn et al. 1993; Penn, Hillier et al. 1998; Bafna 2003).
The term intelligibility is used because the stronger the correlation, the easier
it is to infer the global position of a space from its directly observable local
connections (Hillier, Hanson et al. 1983).

In this study, global and local accessibility of streets, in other words, global and
local integration values of the streets and intelligibility values of the sample
areas, were calculated. These were calculated on the generated axial map
of San Francisco by using UCL Depthmap software (Turner 2004; Varoudis
2012). Integration and intelligibility values can also be evaluated with angular
segment analysis by using street center lines, but, in this study, axial analysis
technique was used.

2.2 Density

The second evaluation criterion in this study is density. “Density is the most
important variable for building communities and for determining the condition
of ‘urbanity’, which is a necessary requirement to ensure urban vitality and
livability at the district level” (Vicuna 2012). Understanding the effects of
density and its relationship with urban morphology are essential for ‘urbanity’
(Lozano 1990). Density contains valuable information about urban form and
the performance of the built environment. An overview of the literature on
residential density shows us that the impact of density on the quality or the
livability of the built environment is a critical and complex issue (Breheny
2001; Lozano 2007; Berghauser Pont and Haupt 2010).

Density can be calculated using several physical indicators related to the
amount of built area on a lot. Lot sizes, building foot prints and number of
stories are related to density measures. One can see from the figure below
that the same density values can be designed in different ways and they also
reveal the perceived characteristics of the residential environment in different
ways (Figure 2).
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Figure 2. Three different types of urban areas with 75 dwellings per hectare. (Andrew Wright
Associates, Final Report of the Urban Task Force, 1999).

In this study, density measurements were made by the ratio of total built area
of sample areas to the total sample area and by the ratio of private open
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spaces of sample areas to the total built area. These calculations were made
for each sample area.

2.3. Livability index

The third evaluation criterion is the level of livability. The livability concept is
complex and encompasses many aspects of urban life such as social, cultural,
physical, functional, visual and economic characteristics. Livability includes
such diverse qualities as the healthfulness of the environment, protection
from natural disasters, and absence of crime, as well as opportunities for
employment, affordability of housing, and the quality of schools and public
services. (Southworth 2003). It is related to how well the city works for us as
well as how comfortable and enjoyable our neighborhood and city are. Urban
form can be critical to livability, and pedestrian and bicycle access is a key
dimension. This study focuses on one physical aspect of livability and was
measured by the ratio of pedestrian area to total built area (Figure 3). This
ratio is named in the literature as ‘livability index’ (De Chiara, Panero et al.
1995). The index is used to identify the relationship between streets and their
densities and gives a correlation between the total area of built environment
and the total pedestrian area in a street zone (De Chiara, Panero et al. 1995;
Bolen, Turkoglu et al. 2007).

Figure 3. The relationship between pedestrian area and building density
(Mehmet Topcu).

2.4 Time sense

The last evaluation criterion in this study is the sense of time in the built
environment. The contribution of time in the process of city building is also an
important part of the morphological analysis of cities. Therefore, to evaluate
the morphological structure of the sample areas, the ages of the buildings
were analyzed. Within this study, all buildings in the residential sample areas
were classified into four periods (before 1906, 1906-1930, 1931-1970, after
1970) according to their construction dates. The boundaries of these periods
were determined by maijor historic periods of the city of San Francisco.
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3. Study areas

San Francisco was selected as a case
because it offers a composite picture
comparable to some other American cities
and neighborhoods. Moudon (1986),
in her valuable study, illustrates the
genesis and evolution of neighborhood
space through morphological analysis
of individual architectural spaces and
their transformations over time. As
Moudon (1986) mentioned in her study
of San Francisco’s traditional urban
neighborhoods, much of the development
of the city not only paralleled what
happened elsewhere in the country,
but also exhibited a special mixture of
nineteenth-century building practices:
the traditional urban row house and
suburban detached and semi-detached
house. For her, San Francisco proved a
valuable hybrid, a good model bridging
both old and new forms in America, and
exhibits a mixed, varied architecture and
natural setting (Moudon 1986). According
to Bosselmann (2008), the regular grids
of blocks and streets were stretched
over hills and valleys in San Francisco
that seem to defy the natural topography.
He counted twenty-seven different grids
in his study and commented that San
Francisco’s street system has a rather
complex geometry that evolved from
1849 to recent periods, changed here
and there by human intervention, but in
the last decade it has gained a relatively
stable state (Bosselmann 2008).

Figure 4. Location of sample areas in San Francisco axial
map (Mehmet Topcu).

In this study, 9 sample areas were
chosen from the different residential grid
patterns of San Francisco. Each selected
grid pattern reflects its characteristic
neighborhood pattern. The selected
neighborhoods from San Francisco
{ city are: Hayes Valley and Noe Valley
Mission Terrace Bernal Heigts South Beyview District neighborhoods from the central part
of the city, Marina and Russian Hill
Figure 5. Physical patterns of sample areas (Data neighborhoods from the north side of the
Source URL ; schematized by Mehmet Topcu). city, Central Richmond from the west side
and Monterey Heights, Mission Terrace,
Bernal Heights South and Bayview neighborhoods from the south side of the
city. Subsequently, a 500m diameter circle was overlayed on each of the 9
neighborhoods. These circles express a walking distance of approximately 10

minutes and cover 20 hectares (Figure 4-5).
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4. Findings
Findings were classified into four groups according to the evaluation criteria,
and the results are given based on these criteria.

4.1 Accessibility (spatial integration) and intelligibility

As mentioned in the evaluation criteria and method section, firstly, an axial
map of San Francisco was generated. Secondly, local and global integration
and intelligibility values were calculated on the generated axial map by using
UCL DepthmapX 0.27b software (Figure 6, Figure 7, Table 2).

Examining the integration
values of sample areas, we
can infer from the table that
the global integration value
of the city of San Francisco
ranges between the values of
min.0.3279 andmax.1.5714.
Furthermore, the mean global
integration value of the city
is 0.8777. In this analysis,
Central Richmond (1.1419),
Russian Hill (1.1907), Noe
Valley (1.1905), and Hayes
Valley (1.2875) neighborhoods
are the most integrated
sample areas. The Marina
neighborhood, which has a
value over the mean value, S S
is also integrated but not as
much as the previous ones.
Mission Terrace, Bernal
Heights South, and Bayview
District neighborhoods
have average integration
values and Monterey heights
neighborhood is the least
integrated one among these
neighborhoods  (Table 2,
Figure 6).

San Francisco
Integration Map
(Global HH)

——— 1.152890 - 1.571428
1.007929 - 1.152889
0.870487 - 1.007928
0.735713 - 0.870486
0.574953 - 0.735712
——— 0.327954 - 0.574952

/ /
RSSOV
- i Y

17 %

Figure 6. Integration map of San Francisco (global-Rn)
(Mehmet Topcu).

San Francisco
Integration Map
(Local HH-R3)

3.563516 - 5.363021
2757708 - 3.563515
2.148348 - 2.757707
1.626135 - 2.148347
1.149288 - 1.626134
= (.333333 - 1.149288

When we evaluate the level
of accessibility at the local
scale, the integration value
of the city of San Francisco
changes between the values
of 0.3333 and 5.5360. The
average local integration value
of the city is 1.9316. In this
analysis, Central Richmond,
Russian Hill, Noe Valley, and
Hayes Valley neighborhoods Figure 7. Integration map of San Francisco (local-R3) (Mehmet
are the most integrated Topcu).

sample areas. Marina, Mission

Terrace, Bernal Heights South and Bayview District neighborhoods are
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Table 2. Integration and intelligibility values (Highest values are indicated in boldface type).

Accessibility of Streets Intelligibility
S 1 Neighborhood
ampres cighborhioods Integration Values Integration Values Intelligibility Values
(Global HH) (Mean) (Local HH R3) (Mean)

, P |
‘ Central Richmond 1.1419 3.5452 0.3879

1711
@ Marina 1.0847 3.1101 0.6844
% Russian hill 1.1907 3.5711 0.7937
% Hayes Valley 1.2875 3.8105 0.7515
| Noe Valley 1.1905 3.8358 0.6334
Monterey Heights 0.7621 1.5069 0.5888
@ Mission Terrace 0.9158 2.4090 0.3869
% Bernal Heights South 0.9237 2.6084 0.5422
% Bayview District 0.8922 3.0779 0.5387

. (0.3279-1.5714) (0.3333-5.3630)

=5 SauFrancisco Mean:0.8777 Mean:1.9316 g

integrated areas with values over the mean value. And, the Monterey Heights
neighborhood is the least integrated sample when compared with the other
sample neighborhoods (Table 2, Figure 7).

The syntactic intelligibility of an urban system is defined as the degree of
correlation between the connectivity and integration values in the system
as mentioned above. According to the results of syntactic analyses, the
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intelligibility value of San Francisco is 0.3634 (Table 2).This means that the
syntactic intelligibility ratio of San Francisco is relatively low since this ratio
ranges between 0 and 1. When we analyze intelligibility values within the
sample areas, it can be seen from the table that Marina, Russian Hill and Hayes
Valley neighborhoods have highest intelligibility values. In addition, Monterey
Heights, Bayview District, Bernal Heights South and Noe Valley neighborhoods
have high intelligibility values while Central Richmond and Mission Terrace
neighborhoods have lesser intelligibility values when compared with the other
samples. However, these two neighborhoods’ intelligibility values (Central
Richmond and Mission Terrace) are closer to that of San Francisco.

4.2 Density

Density measures in this study were calculated by the ratio of total built area
of sample areas to the total sample area and by the ratio of private open
spaces of sample areas to the total built area (Table 3).

The Russian  Hill
neighborhood has
the highest total built
area (1.53) (Figure 8a)
and the lowest private
open space (0.15)
according to the total
built area ratio. The
neighborhoods which
have similar ratios to
the Russian Hillsample
are Hayes Valley (1.01
and 0.23) andMarina
neighborhoods (0.94
and 0.21). In contrast,
the Monterey Heights
(Figure 8b), Bayview
District and the Mission
Terrace samples have
lower total built area
ratios and  higher
private open spaces
in relation to total
built area. Among
these neighborhoods,
Mission Terrace
neighborhood has
the least total built
area (0.36). Bernal
Heights South, Noe
Valley and Central
Richmond (Figure 8c)

Table 3. Density calculations of sample areas (Highest values are
indicated in boldface type).

Samples  Neighborhoods

Space Usage

Total Built
Area (m%)

Private Open
Spaces Area (m’)

Total Sample
Area(m’)

Ratio of Total Built
Area to Sample Area

Ratio of Private
Open Space to
Total Built Area

i W T

ARANR
WHHHD

Central Richmond

130,603.6

68,022.92

207,479

0.63

0.52

P
E?—_

“\ Marina

195,704

41,883.79

207,479

0.94

0.21

1

ik
SEVES
aﬂa

| Russian Hill

P
B
i\
i

(&
i

318,149.6

46,806.34

207,479

1.53

0.15

- E )
s
AEY

Hayes Valley

il

!

210,312.9

49,371.58

207,479

1.01

0.23

_,ﬁﬂq

Noe Valley

.sﬁ%ﬁa
2

135,680.8

62,860.96

207,479

0.65

0.46

7 3\3\> Monterey Heights

93,493.78

104,563.5

207,479

0.45

112

}{] )i$ Mission Terrace

74,319.86

76,827.42

207,479

0.36

1.03

Auummm o
ﬂmy ,ﬂﬂﬂ[ ernal Heights

South

115,309.9

59,092.82

207,479

0.56

0.51

\ Bayview District
NN

82,603.6

66,275.01

207,479

0.40

0.80

neighborhoods have average densities when compared with the other sample

areas (Table 3).

4.3 Livability index

The livability index, as mentioned above, refers to the proportion of walkable
open spaces free of vehicles (sidewalks, parks, squares, etc.) in the total
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Figure 8. (a) Russian Hill,(b) Monterey Heights, (c)Central Richmond (Mehmet Topcu).

built area and is used to
identify the relationship
between streets and

Table 4. Livability index measurements of sample areas (Highest
values are indicated in boldface type).

Space Usage T their  densities.  This

ivable Area Index X i X
Neighborhoods Public Open il (Ra.u;) of% Prtilg)_glzrrl Space index gives a correlation
Spaces Area (m?) 0 Sl But e between the total area of
) built environment and the

Central Richmond 25,835.13 130,603.6 0.71864

total area of open spaces
Marina 22,692.99 195,704 0.32997 in a street zone. When
Russian Hill 29,070.06 318,149.6 0.23849 the built environment has
Hayes Valley 23,978.38 210,312.9 0.34876 a higher livability index
value, people have a

Noe Valley 29,406.32 135,680.8 0.68003 .
sense of lower density.
Monterey Heights 18,278.62 93,493.78 1.31390 From the tab'e, we can
Mission Terrace 22,718.43 74,319.86 133942 see that the average
Bernal Heights South  20,350.77 115,309.9 0.68895 I'Vab'_"ty ln.dex value 9f
the nine neighborhoods is
Bayview District 27,831.01 82,603.6 1.13924 0.7552. In detail, Monterey
Mean 0.7552 Heights (71.3139) (Figure

9a), Bayview District

(1.1392) and Mission Terrace (1.3394) neighborhoods have high livability index
values, whereas the Russian Hill (0.2384) (Figure 9c), Hayes Valley (0.3487),
and Marina neighborhoods (0.3299) have low values. Bernal Heights South,
Noe Valley and Central Richmond (Figure 9b) neighborhoods have average
values (Table 4).

Figure 9. (a) Monterey Heights, (b) Central Richmond, (c) Russian Hill (Mehmet Topcu).

4.4 Time sense

In this study, all buildings in the sample residential areas were classified into
four periods (before 1906, 1906-1930, 1930-1970, after 1970) according to
their construction dates (Table 5). These periods were determined by major
periods in the history of San Francisco: 1906 was the biggest earthquake in San
Francisco history, and 1929 was the beginning of the economic depression.
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According to Table 5, more than a half of the buildings in Hayes Valley and
Noe Valley neighborhoods were constructed mostly in the first period (1850-
1906). Most of buildings in the sample areas such as Central Richmond,
Marina, Russian Hill and Mission Terrace neighborhoods were constructed
in the second period (1906-1930).Construction processes of Bernal Heights
South and Bayview District neighborhoods continued in the third period, and
after 1970, the construction in the sample areas was much less (Table 5).

Table 5. Age of buildings according to the time periods (highest values are indicated in boldface
type) (Data Source URL ; schematize, Mehmet Topcu).

- Age of Buildings
Neighborhoods N]g:ll gigg;%:ﬂi‘:;gs (In the Sample Area)

P 1850-1906  1906-1930  1930-1970  197(-....
. 4 528 18 39

Sential o o8 (©0.68)  (%89.64)  (%3.06)  (%6.62)
: 0 456 7 9

Marina 336 (%0) (W85.0)  (%133)  (%L6)

. 0 352 54 21

Rusmnul i (%8.95)  (%75.06)  (%1151)  (%448)
318 91 17 32

ey o (%69.43)  (%1987)  (%B3.71)  (%6.99)
323 190 43 8

NosHiallcy 787 (%36.76)  (%3339)  (%843)  (%l4)

. 4 133 190 9

Monieiey Heights 336 (6119)  (%3958) (%5654  (%2.68)
. 15 422 107 4

Mo = (©2.73) CoT)  (%1952)  (%0.72)
. 191 436 200 17

Remal Heights South i (%22.63)  (%51.66)  (%23.69)  (%2.01)
Bayview District 558 o0 280 197 20

(%10.75)  (%30.17)  (%35.3) (%3.58)

5.General evaluation and conclusion

To evaluate the morphological properties of selected neighborhoods in San
Francisco, this study compared different gridiron residential patterns according
to several criteria: accessibility, intelligibility, density, livability index and time
sense. To sum up the findings the following can be said (Table 6):

» The Central Richmond neighborhood was predominantly developed within
the 1906-1930 period. This neighborhood has higher accessibility at the local
and global levels. Findings related to this neighborhood revealed that this
area has average values in terms of the other evaluation criteria.

» The Marina neighborhood was predominantly developed within the 1906-
1930 period. This neighborhood appears to have high accessibility at the local
and global levels. Although this neighborhood has a high intelligibility value
and high density of built area, it has a lower value in terms of private open
spaces and a low livability index value.

» The Russian Hill neighborhood was predominantly structured within the
1906-1930period. This neighborhood has a higher degree of local and global
accessibility, density of structuring and intelligibility value. However, it has a
lower ratio of private open space and livability index value.

* The Hayes Valley neighborhood was predominantly structured within the 1850-
1906 period. This neighborhood has higher local and global accessibility
values, density of structuring and intelligibility values. In contrast, it has lower
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private open space ratio and low livability index value.

» The Noe Valley neighborhood was predominantly built within the1850-1906
period. This neighborhood has higher local and global accessibility values and
a high intelligibility value. It has average levels in terms of the other criteria.

* The Monterey Heights neighborhood was predominantly developed within
the 1906-1970 period. In this sample, we can observe that local and global
accessibility values are low and the density is lower. In contrast, the livability
index value and private open space ratio are higher.

» The Mission Terrace neighborhood was built predominantly within the1906-
1930 period. It has high local accessibility and average global accessibility
values. Although it has a lower ratio in terms of the density of structuring, it has
higher private open space and livability index values.

» The Bernal Heights neighborhood was developed continually from 1850 to
1970. Although it has high local accessibility and intelligibility values, it has
average values in terms of global accessibility, density of structuring, ratio of
private open space and livability index.

And the last sample area, the Bayview District neighborhood was built
predominantly within the1906-1930 period. While this neighborhood has an
average global accessibility value, it has high local accessibility, intelligibility,
livability index and the ratio of private open space values. However, we can
see from the analysis that the density in this neighborhood is lower (Table 6).

Table 6. General comparison of sample areas according to the evaluation criteria.

ernal

Sample Neighborhoods ~ Central Russian ~ Hayes Noe Monterey ~ Mission 2 Bayview

Evaluation Criteria

Richmond Macaia Hill Valley  Valley Heights Terrace I';(:)llglillts Disrict

Global integration 2 1 2 2 2 -1 0 0 0
Accessibility
Local integration 2 1 2 2 2 -1 1 1 1
Intelligibility 0 2 2 2 1 1 0 1 1
Ratio of total built area to sample 0 5 5 ) 0 5 ) 0 5
T area
SRy Ratio of private open spaces to 0 5 ) 5 0 5 A 0 1
total built area = = - -
Livability Index 0 -1 2 -1 0 2 2 0 1
2: Higher degree 1: High degree 0:Medium degree -1:Low degree -2: Lower degree

From the above findings, we can say that the elements that shape the
morphological characteristics of urban patterns, especially accessibility and
density,are important factors for the integration and livability of residential
areas. In the San Francisco case, residential gridiron patterns have distinct
characteristics in terms of their accessibility, intelligibility and density
properties. However, it is possible to say briefly from the results that the
higher density in a residential area relates to how accessible and intelligible
that residential area is when compared with the other areas. But, in these
areas, the livability index and private open space values are generally lower.
Therefore, this finding suggests that accessibility, intelligibility levels and
density are inversely proportional with the livability values of the settlement. In
conclusion, this study suggests that accessibility, density and livability index
are the important inputs for making better designs for urban residential spaces
and for the city as a whole.

Future research should explore other dimensions of livability, as well. Case
studies of global cities using similar methods will enhance our understanding
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of the important relations between urban morphology and quality of life. All
scales of urban form affect livability, from the design of individual residential
sites, to neighborhood streets and parks, to citywide systems of arterial streets
and open space. A highly livable city works at each scale. In order to have a
real impact on the quality of the built environment, policies and improvements
ideally would be distributed over the entire city to improve the everyday
environment for all residents. Fortunately, a significant number of elements
that impact the quality of the urban environment are part of citywide systems:
streets, parks,public buildings, cultural institutions, schools, systems of lighting
and signing, and utilities. These amount to a large portion of the urban fabric
that is in public ownership or control,providing a city with significant leverage
for improving the quality of the entire built city.
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San Francisco’da konut alanlarinin morfolojik karakteristikleri lizerine

karsilasgtiriimali bir calisma

Bu calisma, San Francisco kentinde farkli grid dokuya sahip konut bdlgelerinin
morfolojik &zelliklerini ve yasanabilirligini, erigilebilirlik (yerel ve global mekansal
butinlesme), anlasilabilirlik, yodunluk, yasanabilirlik indeksi ve zaman periyodunu
iceren birtakim morfolojik degerlendirme parametreleri Uzerinden tartismaktadir.
Buna yonelik olarak, San Francisco kenti genelinden her biri igcinde bulundugu konut
bolgesinin karakteristik kimligini yansitan dokuz farkli 6rneklem alani segilmistir.
Bunlar; kent merkezi igerisinde yer alan Hayes Valley ve Noe Valley mahalleleri, kentin
kuzeyinde bulunan Marina ve Russian Hill mahalleleri, batisinda Central Richmond
ve glineyindeki Monterey Heights, Mission Terrace, Bernal Heights South ve Bayview
konut bolgeleridir. Secilen her bir 6rnek konut bolgesinin blylkliga 500 metre gapinda
olup, yaklasik 10 dakikalik yiriime mesafesine denk gelmektedir.

Calismanin odak noktasi segilen 6rnek konut bolgelerindeki sokak-yapi adasi ve
bina-parsel iligkisidir. Bu iligki belirlenen parametreler gergevesinde farkli ydéntemler
kullanilarak degerlendirilmistir; erisilebilirlik ve anlagilabilirlik parametreleri, kent formu
ve sokak sistemi arasindaki iligkileri sayisal olarak anlamamizi saglayan ‘mekan
sentaks!’ yontemi kullanilarak o6lg¢ilmustir. Bu oélgimde, Oncelikle San Francisco
kentinin aks haritasi olusturulmus, daha sonra Deptmap bilgisayar yazilim programi
kullanilarak global ve yerel 6lgekteki butlinlesme degerleri hesaplanmistir. Anlasilabilirlik
parametresi igin Deptmap programindan elde edilen butinlesme ve baglilik
degerleri arasindaki korelasyon hesaplanarak bulunmustur. Bir diger degerlendirme
parametresi olan yogunluk ile ilgili dlgimler ise iki sekilde yapilmistir; birinci 6lgim
secilen 6rneklem alani icerisindeki toplam yapilasmis alanin drneklem alanina orani,
ikinci 0lcim ise 6zel milkiyet olarak kullanilan agik alanlarin (bina arka bahgeleri)
toplam yapilasmis alana olan oranidir. Yasanabilirlik indeksi parametresi, 6rneklem
alanlarin igerisinde yer alan ve yaya olarak kullanilabilen acik alanlarinin (kamusal
alanlar), toplam yapilagsmis alanina olan oranindan hesaplanmistir. Kent morfolojisi
arastirmalarinin énemli bir pargasi olan zaman kavraminin kent planlama sirecindeki
Onemi yadsinamayacagindan, ¢calisma kapsaminda kentin tarihsel gegmisini anlamak
amaclyla zaman kavrami da degerlendirme parametreleri arasinda yer almaktadir.
Zaman igerisindeki degisimlerin morfolojik farkliliklar tGizerindeki etkilerini anlamak igin
kullanilan bu parametrede ise segilen 6rneklem alanlari icerisindeki yapilarin yapilis
tarihleri (bina yaslari) énemli girdiler olmustur. Bu cergevede, segilen 6rnek alanlar
icerisinde yer alan tim binalarin yapilis tarihleri, San Francisco kentinin tarihindeki
temel donemleri olusturan dort tarih araligina gére (1906 6ncesi, 1906-1930, 1930-
1970, 1970 sonrasi) siniflandiriimistir.

Calismanin bir sonraki asamasinda, elde edilen tim veriler Cografi Bilgi Sistemi (CBS)
kullanilarak ortak bir veri tabaninda toplanmis ve belirlenen parametreler araciligi
ile morfolojik agidan degerlendirilmistir. Degerlendirmeler yapilirken, segilen her bir
orneklem alaninin her bir parametre 6zelinde besli skalada (¢cok yuksek, ylksek,
normal, dusik, cok diislik) kategorize edildigi bir matristen yararlaniimistir.

Calisma sonucunda, elde edilen bulgulardan yola ¢ikilarak, San Francisco kentindeki
farkli grid dokuya sahip konut bélgelerinin, erisebilirlikleri, anlasilabilirlikleri ve yogunluk
Ozellikleri agisindan degisik karakteristiklere sahip oldugu ve bu konut bélgelerinin, bir
baska deyisle, kent dokularinin morfolojik karakterini sekillendiren parametrelerden
Ozellikle erigilebilirlik ve yogunluk parametrelerinin konut bélgelerinin yasanabilirligi
ve entegrasyonunda Onemli faktorler oldugu soylenebilir. Bunun yani sira, konut
bolgelerindeki ylksek yogunluk, konut boélgesinin diger alanlarla kiyaslandiginda ne
derecede erisilebilir ve anlagilabilir oldugu ile ilintilidir. Fakat, bu alanlarda yasanabilirlik
indeksi ve 6zel agik mekan/yapilasmis alan orani degerleri daha duslktir. Bu
nedenle, bu bulgu erisilebilirlik, anlagilabilirlik dizeylerinin ve yogunlugun yerlesmenin
yasanabilirlik degerleriile ters orantili oldugunu géstermektedir.Dolayisiyla, erisilebilirlik,
yogunluk ve yasanabilirlik indeksi parametrelerinin butiincil kent tasarimi ve kentsel
konut alanlarinda Uretilecek tasarimlar igin 6nemli girdiler oldugu varsayilabilir.

Bu galisma, konut alanlarindaki yasanabilirlik konusunun morfolojik boyutunu fiziksel
acidan inceleyen bir calisma olup, diger boyutlari géz ardi etmistir. Dolayisiyla,
gelecekte konut alanlarinda yasanabilirlik Gzerine yapilacak ¢alismalarda bu konunun
diger boyutlarinin da incelenmesi gerektigi disinilmektedir. Global kentlerde benzer
ornek alan ve yontemler kullanilarak yuritilecek calismalar, kent morfolojisi ve yagsam
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kalitesi arasindaki varolan 6nemli iligskileri anlayisimizi da gelistirecedinden oldukca
onemlidir. Konut alanlari tasarimindan, sokak ve park tasarimlarina, kent genelindeki
aclk alan ve sokak tasarimlarina kadar her dlcekteki kent formu yasanabilirligi
etkilemektedir. Yasanabilirligi yiksek olan kentler her dlgcekte basarilidirlar. Yapil gevre
kalitesinin ylkseltiimesinde gergek bir etki olusturmak ve tim kullanicilarin ginlik
yasamini iyilestirmek icin gerekli politika ve diizenlemelerin ideal bir sekilde tim kente
dagitiimasi esastir. Kentsel gevre kalitesini etkileyen elemanlarin ¢odu (sokaklar,
parklar, kamusal yapilar, kultirel kurumlar, okullar, aydinlatma ve ydnlendirme
elemanlari ve kamu hizmetleri gibi) ayni zamanda tim kent sisteminin de pargasidirlar.
Bu durum bize ayni zamanda kent dokusunun buyuk bir bélimantn kamu sahipliligi
ve kontroliinde oldugunu ve bunun da tiim kentin yapil gevre kalitesini gelistirmek igin
onemli bir baski sagladigini gdstermektedir.
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