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Abstract

Recent studies on domestic spaces have demonstrated that social meaning and
cultural values are mostly reflected by means of spatial organizations of houses,
thus, in that way, different cultures express themselves through different spatial
models. In this respect, space syntax and visibility graph analyses arise as the
computational approaches to discover the interactions between space and cul-
ture. These methods have essentially been constructed through the relationships
of permeability based on movement and visibility based on the perception of a
moving observer. In the examination of the entire house or it’s certain spaces in
the context of introversion and extroversion, they are effective methods which are
used to understand the privacy related to spaces, control mechanisms, the level of
the internal relations of the household and the relations between the household
and the visitors.

In this study, domestic space was examined through twenty-seven traditional
houses of Kayseri in Central Anatolia, Turkey, where people from different re-
ligious beliefs have lived for long years, within the contexts of space syntax and
visibility graph analyses. The houses were analyzed by using the Depthmap-UCL
software developed by Alasdair Turner.

After the permeability and visibility analyses, the study focuses on how so-
cio-cultural meanings are reflected on the spatial configuration of traditional
Kayseri houses, what common and/or different characteristics are demonstrated
by the houses in terms of the spatial configuration and visibility structure, and the
importance of permeability and visibility structures in the spatial configuration
of houses.
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1. Introduction

One of the important research fields
in the relationship between spatial or-
ganization and social structure is the
domestic space. Studies conducted on
the domestic space demonstrate that
social meaning and cultural values are
mostly reflected by means of spatial or-
ganizations of houses, thus, in that way,
different cultures express themselves
through different spatial models. In
this respect, the space syntax claims its
place in researches as a computational
architectural theory and a morpholog-
ical analysis method that examines the
interactions between the society and
all kinds of spatial configurations.

The space syntax, proposed by Hill-
ier and Hanson in 1984, implies that
the socio-cultural structure and pro-
cesses exhibit themselves in the space
with spatial configuration. According
to the theory, the social structure and
the space mutually interact with each
other. The most essential strategy is to
attempt to discover several stable as-
pects in the spatial configuration and
to transform them into cultural hu-
man-interaction patterns. This theory,
through the departure point that there
exists a direct relationship between
the spatial organization and the social
structure, attempts to explore the ways
how people perceive and use the space,
depending on permeability in spatial
organization and visual fields. A num-
ber of computational analysis tech-
nique and tool have been developed
for the configurational analysis of the
space, and they analyze spatial organi-
zations by configurationally defining
the entire structure.

In addition, Turner proposes the
visibility graph analysis method that
is based on Benedikt’s isovist concept
and the space syntax, and develops the
Depthmap-UCL software that is able to
carry out this and other spatial analy-
ses within the context of space syntax.
[sovist concept initially introduced by
Tandy (1967), and was formalized by
Benedikt (1979). Isovist is the set of
all points visible from a point in the
space. The shape and size of the iso-
vist differ according to the observer’s
point of view and stance (Benedikt,
1979). According to this method, vis-
ibility structure of spaces based on the

perception of a moving observer, along
with the spatial characteristics of spac-
es based on permeability relations, play
important roles in the presentation of
spatial configuration. The information
provided by visual field in the urban
environment and in buildings might
help the user find his/her way. In addi-
tion, it is possible through visual fields
to control the information provided to
the user within the system.

Therefore, permeability and visibil-
ity relations reveal the spatial organi-
zation of all spatial systems including
houses, and the ways the household
and visitors perceive the house. In ad-
dition, the level of the internal relations
of the household and the relations be-
tween the household and the visitors
are arranged through permeability and
visibility structures. The level of priva-
cy (interpersonal interaction) within
the house can be determined by defin-
ing physical or invisible boundaries.
While physical boundaries are the ones
that control the visibility, that is to say,
the movement, invisible boundaries
are the control of the visual knowledge
provided through physical boundar-
ies such as the prevention of eye con-
tact. Moreover, the level of privacy
differs between different societies and
cultures. This difference is shaped ac-
cording primarily to the family’s social
structure and its relations with visitors.
Therefore, analyzing the permeability
and visibility structures in houses will
help us to understand the level of pri-
vacy in that culture and, thus, the inter-
actions within the family and between
the family and visitors, and the statuses
of the functions that belong to the do-
mestic space within the permeability
and visibility structures.

Space syntax and visibility meth-
ods, which enable the determination of
permeability and visibility structures,
lead us to results concerning the re-
lationship between the space and the
socio-cultural structure by considering
the space and its configuration through
the user’s movement within the space
and his/her visual perception. In this
study, these two methods will be used
in order to demonstrate how social
and cultural meanings are reflected
on the spatial configuration of tradi-
tional Kayseri houses in Central Ana-
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tolia where people from different re-
ligion and cultures coexisted for long
years.

2. Traditional Kayseri Houses

Kayseri one of the few Anatolian
cities in which a substantial Christian
minority lived. Towards the end of the
sixteen-century there were fifty Mus-
lim, thirteen Christian and nine-mixed
town-quarters (Jennings, 1976). In the
seventeen-century Muslim quarters
declined to thirty-five, the number of
Christian quarters was fourteen, while
mixed population town-quarters was
twelve (Faroqhi,1987). The propor-
tion of Christian population remained
more or less the same until the estab-
lishment of the Republic. Two groups,
Gregorian Armenians and Orthodox
Greeks, lived with the Muslims in a
friendly and cooperative way (Ima-
moglu, 2006).

“The traditional Kayseri house until
the twentieth century was a living entity,
a process, a natural phenomenon, not a
finished product on going organic pro-
cess within a family lot over several gen-
erations. Continuous additions or alter-
ations of room or service spaces on the
ground or upper levels were considered
natural. As a result, overlapping and in-
termingled volumes, and superimposed
walls and planes were common. Houses
were divided among brothers and sisters
after their parents passed away, indepen-
dent units being added at the expense of
smaller gardens or courtyards. Nothing
stopped this organic process in any pe-
riod. This flexible and dynamic attitude
towards buildings has undergone some
changes in the 20" century with prac-
tices borrowed from Europe, generally
by the Christian community, who built
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complete and finished rectangular hous-
es. Even these houses, too, were altered
either by adding rooms or service spac-
es, or changing their functions. In short,
spaces grew and spaces died just like
their owners, but the family lots were
continuously in use. Evolution or change
within continuity, perhaps reflecting the
essence of life, was implicit principles’
(Imamoglu, 2006).

In general, a traditional Kayseri
house is the outcome of a natural
and unpretentious building process,
inward looking and asymmetrical-
ly growing a courtyard or a garden.
Houses were generally designed and
built by masons, according to custom,
as well as, requirements and desires of
the owner. Many daily activities of the
house are carried out in the courtyard
except cold days, rooms are oriented
towards the courtyard and they have
windows looking at the courtyard.
Each room generally carries out more
than one function; however, the main
function of a room is clear. In rooms,
especially in halls (sofa), there exist
room-entrances called “seki alt:”. “Seki
altr” is lower than the main floor (seki).
Hall has a different meaning in these
houses. Its function to direct the house
arrangement and as a space of distri-
bution stays in the background. It has
many functions such as being the en-
trance of the house, a reception place,
a guest room, a living room, a prayer
place and a bedroom for elders. “Toka-
na” is a space used as kitchen, winter
room and storeroom. A cooker is lo-
cated in the seki alt: part of the tokana.
“Harem room” is a private place where
strangers are not desired to enter. Fam-
ily members -especially women and
children- spend most of the house time

Figure 1. Examples from Traditional Kayseri Houses and Streets (Imamoglu, 2006).
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Figure 2. Examples from Traditional Kayseri Houses, ground floor plan and east elevation of House Oztasci House,
19th Century, Muslim house example (Imamoglu, 2006).

i "

Figure 3. Examples from Traditional Kayseri Houses, ground floor plan and section of Imamoglu House, late 19th

Century, Christian house example (Imamoglu, 2006).

in the harem room. Kiosks (kdsk) are
designed as semi-closed sitting units
around the garden or courtyard (Ima-
moglu, 2006).

Traditional houses are generally one
or two storied. Generally, upper storey
started to be seen in examples from the
19th Century. It is stated in the litera-
ture that all units of a house have been
rendered private by closing the house
to other houses and to the street by
surrounding it with high courtyard or
building walls. It is of high importance
especially for Muslim families to pro-
tect privacy within the house and the
courtyard. It is apparent that security
concerns too, along with privacy, play
important roles in this attitude. Anoth-
er reason to shelter houses is the fact
that people leave the city in the sum-
mer and go to vineyards. Security con-
cerns are in the foreground in houses
built before the last century, however,

such measures started to be loosened.
Traditional houses generally have few
and small windows. Basically, stone,
wood and iron have been used in the
construction of houses (Imamoglu,
2006).

It is observed that low- and mid-
dle-income families in Kayseri live in
similar small houses, regardless of their
religion. Among high-income families,
on the other hand, houses of Muslim
families have a simple plan. One of the
important features desired in Muslim
houses is the privacy provided to wom-
en. High walls surrounding the court-
yard, low number of windows on the
ground floor and the distant position
of the living room from the street can
be considered to be a set of design rules
in order not only to ensure security but
also to distinct women from men. In the
19th Century, the Christian minority
started to lead a bourgeois lifestyle. In
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this period, Christian houses are two-
two and a half storied, and have very
small gardens or green areas. Accord-
ing to the literature, the plan of these
houses started to transform from being
inward-looking to outward-looking.
In early this century, while well to do
Muslim houses continued to have in-
complete organic constructs, Christian
house plans started to become more
organized, symmetric, inclusive of all
functions and complete rectangles.
Rooms are situated around a court-
yard or a central hall. All rooms have
been constructed in similar manners
without considering or highlighting
an order of importance. While Muslim
houses have two different entrances
and courtyards as harem room and se-
lamlik (private and public), Christian
houses do not have such a distinction.
However, after the establishment of
the Republic, Muslim’s understanding
of privacy started to change gradual-
ly, and modern values both in privacy
and interactions with the opposite sex
have been mostly embraced (Imamog-
lu, 2006).

Imamoglu (2006) explains the dif-
ficulty to classify Traditional Kayseri
Houses in terms of religion as follows;
First of all, since Muslims were in a
majority, remaining houses are most-
ly Muslim houses and the number of
Christian examples are limited. This
limitedness is more explicit for the peri-
od before the 1835 earthquake, because
the small number of houses that remain
from that time belongs only to Muslims.
Another reason is the distribution of
population according to income. The
majority of Kayseri natives, regardless
of their religion, were of low and middle
income type, living in modest houses,
most probably of similar, if not identical
character and layout. However, careful
researcher with additional information
from the community may be able to dis-
tinguish between the houses of well-to-
do people of different religions.

3. Spatial and visual analyses of Tra-
ditional Kayseri Houses

Most of traditional Kayseri hous-
es have been destroyed or ruined al-
though they were certified and includ-
ed in urban protected areas. In this
study, a total of twenty-seven houses
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- seven houses (House 3, 5, 6, 7, 14,
17, 18) included in Vacit 1mamoglu’s
book (2006) and twenty houses includ-
ed in Gonca Giindogdu’s master thesis
(1986)- were considered. Most of these
houses belong to the 19th and early
20th centuries, and only a house from
18th century. Except some of them,
religious beliefs of the constructors or
owners of these houses remain unclear.
Classification of these houses in terms
of religion based on information from
Imamoglu’s book (2006) and his book
review (2006) on Biiyiikmih¢r's book
(2005) (Table 1). Most of the examined
houses are courtyard-type houses fre-
quently observed among traditional
Kayseri houses. However, three of these
houses do not have courtyards (House
1, 5, 9). Three of them exhibit a similar
spatial configuration: single-storied,
symmetrically designed and having a
central hall surrounded by rooms. Also
these houses are examples of Chris-
tian houses. In houses with courtyards,
on the other hand, the shape of the
courtyard, its size and place within the
house differ. Some of the houses with
courtyards are single-storied, some
have a semi second storey and some
are two-storied completely (Table 1).

The analyses were carried out on
the models of the houses abstracted
through the principles of the Depth-
map UCL software developed by Turn-
er. In addition, by researching several
spatial features of traditional houses,
their users, and the eras cultural, so-
cial and economic characteristics; the
interaction between space configura-
tions and the socio-cultural structure
was explored by establishing relations
of causality through these data. In or-
der to display and interpret the depth
of social and cultural knowledge on the
domestic space, two types of analyses
were carried out for all houses in the
study.

The first type of analysis is convex
space analysis that is based on acces-
sibility relations depending essentially
on human movement. In this analy-
sis, all spaces are represented as con-
vex spaces in order to see how various
functions relate to each other and their
positions within the whole. Each house
is reduced to fewest and largest convex
spaces. Then, convex spaces are related
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Table 1. Traditional Kayseri houses which examined in this study - house names, century of
built, religion of owners- R (Muslim — M, Christian-C) and plans of houses.
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to each other depending on the perme-
ability principles among them. After
all these stages, the software creates
various measurements and maps of
these measurements. Obtained mea-
surements are the measurements of the

system such as connection, integra-
tion, mean depth and controllability.
This analysis was carried out in two
different types in this study: internal
relations of the house were focused in
the first analysis without including the
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outer space and the relationship of the
house with the outer space and chang-
es taking place in its internal structure
were focused in the second one by in-
cluding the outer space. In order to be
able to read these results and changes
clearly, integration maps of all houses
with and without the outer space were
obtained and compared. In this map,
spaces are colored up from red to dark
blue according to their integration
levels. Red color represents the most
integrated space, while dark blue rep-
resents the most nonintegrated space.

The second type of analysis is visi-
bility graph analysis. Through visibility
graph analysis, houses were compared
according to the spaces they include
and visual areas they have, to the visual
integration scores obtained from visual
area maps, and to the integration scores
obtained from convex space maps. In
addition, their visual perception and
movement relations were investigat-
ed. This analysis is based on the visu-
al perception of the moving observer.
With this analysis conducted from the
eye level, measurements and maps of a
space such as visual integration, con-
nection, visual mean depth and visual
controllability were obtained. In this
type of analysis, as is the case in the
convex space analysis, a color interval
ranging from red to dark blue is used.
While red represents the most visually
integrated areas, dark blue represents
the most visually non-integrated ar-
eas. Measurements and maps obtained
from these two types of analysis based
on human movement and the percep-
tion of the moving observer were first-
ly evaluated individually, and then by
making comparisons within each type
of analysis and between each other. In
this way, based on the houses’ permea-
bility-visibility structures and relation-
ships with each other; it was attempted
to understand the interaction between
the spatial configuration of Traditional
Kayseri Houses and the socio-cultural
structure.

3.1. Spatial analysis findings

Hillier and Hanson conceptually
define buildings as the regulation of
different human categories through
a control mechanism. In domestic
space, these categories are defined as
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the household living in the house and
visitors. The domestic space, according
to this definition, regulates both the
internal relations of the household and
the relations between the household
and visitors through the control and
permeability relations between the in-
ternal and external parts of the house
(Hillier and Hanson, 1984). In this way,
the domestic space is essentially related
to the regulation of two types of spa-
tial relations in terms of the domestic
space accessibility relations. These are
the internal relations of the house and
the relations between the internal and
external parts of the house. In this re-
spect, in order to understand the in-
ternal relations of the house and the
relations between the internal and ex-
ternal parts of the house, convex space
analyses were first carried out without
including the outer space and then re-
peated by including the outer space.
Table 2 demonstrates the ranking of
the average integration scores obtained
without including the outer space,
from the most integrated house to the
non-integrated house. In the convex
space analysis carried out without in-
cluding the outer space, the House 1 is
the most integrated house with an in-
tegration score of 1,192. It is followed
by the House 2 and House 3 with in-
tegration scores of 1,152 and 1,040,
respectively. House 1 exhibits an in-
tegrated structure with its integration
score within the integration-separation
distinction that is based on permeabil-
ity relations. House 2 and House 3 are
situated on the frontier within this dis-
tinction. Other houses have non-inte-
grated structures. Therefore, it is pos-
sible to conclude that all houses except
the first three of them have more ten-
dencies to non-integrated in terms of
the composition of their spaces. The
first three houses that have integrated
structures have completely different
spatial compositions. House 1 is one
of three houses that have a central hall.
House 2 is a double-storied house with
a central courtyard, and House 3 is a
single-storied house with an organic
structure and a fragmented courtyard.
Among the other houses, there are
examples similar to these three hous-
es. For example, House 5 and House 9
exhibit a spatial composition similar to
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Table 2. Convex space analysis results (House names, century, religion of house owners(R), integration without the
outer space, integration including the outer space, controllability-C,) (Atak, 2009).

Integration (HH) Integration-outer space C
nr HouseNr. Houses Century R . .
Averag = Min. Max. Average = Min. Max.

1 House 1 Ahmet Karaca H. C 1,192 0,616 2,157 1,183 0,619 2,177 0,118
2 House 2 Koriikgtioglu House late 19® .. 1,152 0,653 2,611 1,056 0,562 | 2,312 | 0,135
3 House 3 Oztagc1 House 19"/secondh. ' M 1,040 0,592 | 2,045 | 1,021 0,597 2,015 | 0,152
4 House 4 Mubhittin Girbaz ... 0,963 0,469 1,875 0,969 0,475 1,917 0,133
5 House 5 imamoglu House Late 19 C 0,931 0,419 1,679 0,907 0,420 1,610 0,117
6  House6 Gavremoglu House 18"/secondh. ' M 0,922 0,480 | 1,811 | 0,940 0,488 | 1,883 | 0,117
7 House 7 Baldoktit House 19"/secondh. M 0914 0,551 1,653 1,088 0,650 1,734 0,176
8 House 8 Hiiseyin Kis House 0,907 0,597 2,091 0,976 0,631 2,079 0,114
9 House 9 Miiftii House late 19 C 0,889 0,468 1,579 0,928 0,484 1,686 0,129
10  Housel0  Haci Ahmet AgaH. early 20 M 0873 0,533 1,782 | 0,849 0493 | 1,693 0,175
11 | Housell  Mustafa Hizirel H. 19"/secondh.  C 0,857 0,507 | 1,610 | 0,878 0,521 | 1,530 | 0,121
12 House12 = A.Pastirmacioglu H early 20™ ... 0853 0,408 1,470 | 0,849 0,408 1,485 0,156
13 House 13 Nuri Sezer House .. 0,843 0,514 1,148 0,856 0,520 1,210 0,135
14  House 14 = Calika House early 20" M 0,824 0,559 1,210 0,808 0,521 1,214 0,106
15 House 15 Hoca Haser House ... 0,804 0,532 1,335 0,807 0,529 1,332 0,126
16  House1l6  Hacilbrahim G. H. 19"/secondh. ... 0,802 0,584 1,286 0,812 0,576 | 1,343 0,160
17 House 17 Bezircioglu House 19t 20t M 0,771 0,413 1,347 0,790 0,425 1,367 0,119
18  House 18 Camcioglu House Late 19" C 0,768 0,534 1,278 0,781 0,538 1,299 0,140
19  House 19 Suikrii Karaca House ... 0,757 0,489 1,152 0,785 0,498 1,219 0,135
20 House 20 Yapikgilar House ... 0,702 0,396 1,166 0,721 0,401 1,223 0,158
21 | House 21 D. [zzet House C 0,692 0,341 1,125 0,731 0,350 1,175 0,144
22 | House22 | H.Ali Yapaner H. 19" /secondh. ... 0,691 0,391 1,042 0,695 0,397 | 1,040 0,164
23 House 23 A. Bakkaloglu H. ... 0,671 0,381 1,125 0,679 0,400 1,125 0,145
24 | House 24 Efendi Agalar H. C 0,630 0,387 1,007 0,653 0,389 1,083 0,137
25 | House25 = Hac Tirkaslan H. early 20™ ... 0619 0,404 0,827 | 0,640 0,402 | 0,948 0,140
26 | House26  Gazioglu House 19" /secondh. | C 0,612 0,360 | 1,033 | 0,622 0,363 | 1,060 | 0,142
27 | House27  Selgukoglu Osman early 20" ... 0,548 0,351 0,800 0,552 0,349 | 0,814 0,166

that of House 1. Although these houses
exhibit a similar spatial composition,

them have outward-looking structures.
Two of three houses that have halls ex-

they have non-integrated structures.
Therefore, it is apparent that it is not
possible to draw general conclusion on
whether these houses have integrated
or non-integrated structures departing
from differences such as having court-
yards or central halls, having complete
or incomplete geometrical forms.

As Table 2 demonstrates, in the con-
vex space analysis, integration scores
of houses differ when the street -that
is considered to be the outer space- is
included. Integrated ones among these
houses (House 1, House 2 and House
3) show a tendency to non-integrated
when the outer space is included in the
analysis. Therefore, it can be argued
that these houses have inward-looking
structures. While the integration scores
of seven houses decreased after the in-
clusion of the outer space to the anal-
ysis, those of twenty houses increased.
Hence, less than one-third of the ex-
amined houses have inward-looking
structures, and more than two-third of

hibit a more inward-looking structure;
the third one has an outward-looking
structure and most of the houses with
courtyard exhibit outward-looking
structures.

If a place has a large visual area that
is composed of numerous points, the
environment can be controlled easi-
ly. This measurement in convex space
analysis is based on permeability re-
lations. The minimum controllability
among the examined examples belongs
to House 14 with a controllability score
of 0,106 in Table 2, and the maximum
controllability score belongs to House
7 with a score of 0,176. It means that
House 14 has a weaker composition
while House 7 exhibits a stronger struc-
ture in terms of controllability. Howev-
er, it should be noted that there is not a
big difference between these minimum
and maximum scores. For House 14, it
can be stated that the upper storey of
this house is used as extensively as the
ground floor and, therefore, the con-
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Table 3. Convex space integration maps and visibility integration maps (Atak, 2009).

Convex Integration Maps Visibility ion Maps Convex Integration Maps T Visibility ion Maps
House upper floor ground floor upper floor | House ground floor upperfloor | | ground floor upper floor
House 1
1 | Ahmet Karaca House 15:
15 | Hoca Haser
House 2:
2 | Korakgaoglu
House 16:
16 | Hoca Haser
House 3
3 Oztago!
House 4: )
4 | Muhittin Gorbaz House 17:
17 | Bezircioglu
) House 18: H
House 5. 18| camiogiu
5 | Imamoglu
foune House 16: E
6 | Gaviemoglu 19| Sakra Karaca
House 20: E
House 7: 20 | Yapikgilar
7 | Baldokta House
House 21:
Duigeroglu
House 8: 21 | lzzet Efendi 3
g | Haseyin Kis
House 22:
22 | H. Al Yapaner
o | Houses:
Mafta House
House 23:
23| A Bakkaloglu
House 10:
10| Ahmet Aga
House 24: [ D
24 | Efendi Agalar |
[
11 | House 11
Mustafa Hizirel h rr'
House 25: ﬂ A
25| Haci Tarkaslan
House 12: All
12| pastirmacioglu
House 26:
26 | Gazioglu House
House 13: Nuri p 3
13 | Sezer House
House 27:
27 |Selgukoglu Osm,
House 14:
14 Galika House

trollability between storeys becomes
difficult to achieve. Although House
7 is a house non-integrated as harem
room-selamhk and the selamlik part
has low integration and -thus- control-
lability scores, there exist alternative
passageways to the other spaces of the
house. It can be argued that this situ-
ation caused the house to get a high
controllability score in terms of acces-

sibility. What is important here is the
role of multiple alternative transitions
in the controllability measurement that
is based on accessibility. In this respect,
high controllability scores of the court-
yard and central hall are associated
with the existence of transitions from
many other spaces to these spaces.
Table 3 demonstrates the houses’
convex maps from the most integrat-
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ed to the non-integrated and visibility
integration maps. The most integrated
space is the central hall in houses with
central halls (House 1, 5, 9), and the
whole or some parts of the courtyard
in almost all houses with courtyards.
The general conclusion obtained from
the spatial analysis based on accessibil-
ity relations is that the courtyard plays
a key role that holds together all units
of the house and connects them to the
outer space. In other words, the house
that is intensively used is of a character
that controls the movement and activ-
ities or various spaces in it, and struc-
tures these relations. It is observed
that this function is carried out by the
central hall in houses that have central
halls.

As indicated before, this measure-
ment in convex space analysis is based
on permeability relations. However,
visible areas play significant roles for
the controllability of a space. When
inner spaces have a composition that
does not allow them to see each oth-
er, it is possible for the controllability
score obtained in convex space anal-
ysis to yield similar results with the
score obtained in visibility measure-
ment. However, it is not clear wheth-
er the same results will be obtained
or not with the controllability score
obtained in convex space analysis in
the existence of permeable units such
as windows and glass walls as well as
doors that allow spaces to see each oth-
er. In the examined houses, there exist
windows in inner spaces opening to
the courtyard or to each other. In this
respect, it is expected to obtain signifi-
cant results by comparing the integra-
tion and controllability scores of hous-
es obtained through convex space and
visibility graph analyses.

3.2. Visibility graph analysis findings

In revealing the social logic lying
behind houses, visibility relations
play roles as significant as those of
accessibility relations. The visibility
graph analysis carried out by using the
Depthmap UCL software provides sev-
eral special measurements represent-
ing local and global visual characteris-
tics of houses. The measurement scores
of traditional Kayseri houses obtained
through visibility graph analysis are

presented in Table 4. The table demon-
strates the ranking of the houses, from
the most visually integrated house to
the non-integrated one. It is evident
that the visual integration ranking is
different from the integration ranking
obtained through permeability analy-
sis. The most visually integrated hous-
es are those that have a big courtyard
and/or a garden, which can easily be
seen from other spaces. Another fac-
tor is the existence of high numbers of
windows opening from spaces to each
other and especially to the courtyard.
In addition, the upper storey, if any,
of the house has a visual relation with
the yard as well. Houses having central
halls (House 1, House 5, and House 9)
occupy lower ranks in terms of visu-
al integration. These three houses are
Christian house samples. This situa-
tion stems from the lack of numerous
windows in inner spaces of houses that
make visual connection, as it is the case
in houses with courtyards.

Most of the houses have out-
ward-looking structures in terms
of permeability relations and in-
ward-looking structures visually. Fa-
cades of houses, especially of Muslim
houses, do not have many windows
and courtyard walls are very high.
However, these houses have sides look-
ing at the courtyard and these sides
have many windows. Therefore, spaces
within the house for the common use
such as courtyards have significance in
terms of visibility. Therefore, houses’
visual integration scores might yield
more sensitive and different results
than the integration scores based on
permeability. Moreover, while spaces
other than doors such as windows are
not important in permeability rela-
tions, these spaces and their sizes are
important in visibility analysis.

The visual controllability measure-
ment differentiates the spaces that can
be visually controlled easily. If a place
has a large visual area that is composed
of numerous points, it is possible to de-
fine the environment as controllable.
The controllable amount of the space
decreases towards points with fewer
spaces and especially towards door-
sides in corridors. On the other hand,
controllable spaces are spaces that can-
not see other spaces much, but can eas-
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Table 4. Visibility analysis results (House Names, Century, Religion of house owners -R, Visual Integration, Visual
Controllability-VC, Visual Coefficient Clustering -VCC) (Atak, 2009).
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House
Nr.
House 13
House 17
House 20
House 15
House 2
House 22
House 3
House 12
House 23
House 19
House 21
House 8
House 10
House 4
House 24
House 16
House 27
House 9
House 25
House 7
House 14
House 18
House 6
House 1
House 11
House 5
House 26

Visual Integration (int. HH)

Houses Century R Average  Min. Max. vVC vVCC
Nuri Sezer House .. 34,290 5,625 50,958 0,711 0,855
Bezircioglu House 19th20™ M 24,867 6,711 43,980 0,599 0,765
Yapikgilar House 20,647 7,195 30,195 0,563 0,767
Hoca Haser House e 20,546 4,815 31,670 0,560 0,798
Kériik¢iioglu House | late 19™ 17,125 5,763 27,967 0,370 0,645
H. Ali Yapaner H. 19 /second 17,031 5,305 27,685 0,521 0,750
Oztasct House 19 /second M | 16,152 5,828 27,009 0,423 0,764
A.Pastirmacioglu H. = early 20" 15,113 4,862 24,490 0,458 0,685
A. Bakkaloglu 14,820 5,315 27,215 0,491 0,756
Sukrii Karaca House 14,600 5,600 23,410 0,430 0,762
D. Izzet Efendi C 13,760 5,417 30,416 0,468 0,716
Hiiseyin Kis House 13,676 5,031 20,844 0,435 0,714
Haci Ahmet Aga H. | early 20™ M | 13,488 4,733 24,540 0,345 0,696
Muthittin Giirbaz H. 13,342 4,866 24,119 0,372 0,687
Efendi Agalar e C 13,132 6,456 21,155 0,440 0,648
Haci Ibrahim G. H. | 19" /second 13,076 5,458 21,866 | 0,403 0,741
Selgukoglu Osm. H.  early 20 .. 12,477 5,465 25,703 0,407 0,725
Miiftii House late 19 C 11,399 5,066 18,488 0,249 0,602
Hac Tiirkaslan H. early 20™ ... 11,210 3,834 19,153 0,449 0,715
Baldoktii House 19t /second M 10,948 4,849 17,188 0,259 0,680
Calika House early 20™ M 10,835 3,637 20,090 0,346 0,665
Camcioglu House Late 19% C 10,684 6,067 17,386 0,365 0,599
Gavremoglu House  18"/second M 10,634 4,677 16,742 0,341 0,711
Ahmet Karaca C 10,466 1,886 18,108 0,227 0,663
Mustafa Hizirel 19" /second C | 9,681 4,050 16,190 0,333 0,691
imamoglu House Late 19% C 9,162 3,185 16,796 0,318 0,752
Gazioglu House 19"/second = C | 8,728 3,130 14,459 0,495 0,772

ily be seen from other spaces. House 13
has the highest controllability in terms
of the visual integration score. The
lowest score belongs to House 1 with a
score of 0,227, which has a central hall
and which is ranked first in the integra-
tion ranking based on permeability re-
lations. It is seen that other houses that
have central halls have low controlla-
bility scores (House 5, 9). In short, it is
possible to conclude that visually inte-
grated houses and spaces have high vi-
sual controllability scores. Coefficient
clustering measurement, on the other
hand, shows how long the visual area
of an observer will remain the same
and to what degree the spatial percep-
tion of the observer will change at the
end of his/her movement from a point
to a more distant point. If there will oc-
cur a big loss of visual knowledge after
the observer becomes distant, the co-
efficient clustering score becomes low.
The highest score (0,855) belongs to
House 13, which has the highest visual
integration and controllability scores,
while the lowest score (0,599) belongs
to House 18.

The visual integration maps in Table

3, while the most visually integrated
points are represented in red on the
map, the most non-integrated points
are represented in dark blue. It is ob-
served that courtyards, gardens and
central halls are mostly more integrat-
ed spaces. These spaces are followed
by spaces for common use such as
halls and kiosks. Spaces such as toi-
lets, storerooms, upper-storey rooms
and kitchen (tokana) are more visually
non-integrated spaces. Another im-
portant situation is that the selamlik
part of houses that are non-integrated
as harem room and selamlik is rendered
visually different from the other units
of the house. This situation is also seen
in convex space analyses based on per-
meability relations. In addition, it is
observed that more visually integrated
spaces have higher visual controllabili-
ty scores.

In addition, isovists were produced
from points determined in several
spaces within houses. Isovist defines
the visual knowledge that an observ-
er obtains by rotating 360 degrees on
a vantage point. Firstly, isovists were
produced from entrances of all hous-
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Table 5. [sovists, (a) from entrance of houses and (b) the center of these spaces (Atak, 2009).

Hpouse-1
House 9
House 17
Hpuse 25

IHH'

Hpuse-1
House 9
House 17

House 25
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House 10
House 18

Hpuse 2

Hpuse 1D
House 18

House 26

Hpuse 3

Hpuse 11
Hovse 19
Hpuse 27

House 4
House 12
House 20

House 26
House 2

House 3

House 11
| House 19

House 4
House 12
House 20

Hpouse 5
House 13
House 21

House 27

House 5
House 13
Hpuse 21

Hpouse B

House 7

House &

House 7

House 16 |Hpouvse 15 House 14
House 24 |House 23 | House 22

Hpuse 8

House 16 |House 15 House 14
House 24 |House 23 'HDUSE 22

House 8

(a)
es in order to determine what kind of
a visual knowledge is obtained and
what spaces are seen as one enters the
house. Then, they were produced from
the central points of these spaces in
order to determine the visual knowl-
edge that is obtained as one arrives at
the centers of entrances (Table 5). Iso-
vists obtained from house entrances
demonstrated that the first person who
enters the house perceives the whole or
a large part of the entrance space seen
as a courtyard or a central hall. In ad-
dition, other spaces can also be seen,
although to limited degrees, through
openings on their surfaces looking
at the entrance. However, this visu-
al knowledge provided through door
and window openings in spaces such
as rooms is a controllable knowledge.
In houses having harem room-selamlik
distinction, isovists obtained from the
entrances of these parts show that they
have a very limited visual relationship
with each other. This might be an ex-
ample of a deliberate visual distinction.
Isovists obtained from the centers of

entrances indicate that the whole en-
trance space and large parts of other
spaces are perceived from this space,
although to limited degrees. While
spaces open to public use such as halls
and kiosks are spaces that can easily
be seen from this space, spaces such as
rooms and kitchen allow a limited and
controllable vision through their open-
ings.

4. Discussion and conclusions

Space syntax and visibility graph
analyses are the methods effectively
used in the examination of a house or
some parts of a house in terms of in-
wardness-outwardness, and the deter-
mination of spatial privacy, control,
social hierarchy within the household
and the degree of relations between the
household and visitors. These meth-
ods have essentially been constructed
through the relations of permeabili-
ty based on movement and visibility
based on the perception of a moving
observer.

Permeability and visibility relations
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reveal the spatial mechanisms of hous-
es and the ways the household and
visitors experience these systems. In
addition, the level of the internal re-
lations of the household and the rela-
tions between the household and the
visitors are arranged through these
relations. The level of privacy within a
house can be determined by defining
physical or invisible boundaries. While
physical boundaries are the ones that
control the visibility, that is, the move-
ment; invisible boundaries are the con-
trol of the visual knowledge provided
through physical boundaries such as
the prevention of eye contact. Howev-
er, the level of privacy ensured through
the control of these knowledge areas
differs between different societies and
cultures. In this respect, in the field-
work, in order to reveal the spatial con-
figuration of traditional Kayseri houses
and the social and cultural knowledge
lying behind this configuration, both of
these analyses were carried out togeth-
er; and the houses’ spatial and visibility
structures’ characteristics that support
each other and their differences were
explored.

In the sample, the dominant pres-
ence of the courtyard-integrated spa-
tial theme is clearly apparent. In two
groups from different religious, com-
mon house type is courtyard-house
type. Courtyard still remains the im-
portance in these centuries for two
groups. However in early 20™ century,
while well to do Muslim houses con-
tinued to have incomplete organic con-
structs, Christian house plans started
to become more organized, symmetric,
inclusive of all functions and complete
rectangles. Rooms are situated around
a courtyard or a central hall.

The general conclusion obtained
from the spatial analysis based on ac-
cessibility relations is that the court-
yard plays a key role by not only con-
necting all units of the house to the
outer space by holding them together,
but also structuring the main spaces of
the house. Central halls play this role
in a small number of examples hav-
ing central halls. However, the central
hall does not have a function similar
to that of the courtyard. Almost all of
the examined houses show a tendency
of separation in terms of the ways their
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spaces come together. In addition,
while two-third of the houses exhibit
outward-looking structures, only one-
third of them exhibit inward-looking
structures. This finding demonstrates
that traditional Kayseri houses, which
are defined as inward-looking houses,
actually exhibit an outward-looking
structure in terms of accessibility rela-
tions. This finding might be correlated
with the extroversion trend observed
in the social structure in the 19" and
20™ Centuries. However, the informa-
tion that is essentially needed is about
the question of in what terms the hous-
es will be characterized as inward look-
ing.

In spatial analysis; ground-floor
rooms, upper-storey rooms in houses
that have upper-storey, kitchens, toilets,
storerooms and the outer space are
predominantly located in the “non-in-
tegrated” side of houses’ integration
averages and, on the other hand, court-
yards, central halls, arcades, kiosks,
entrance halls, halls and seki alt: parts
of kitchens are located in the “integrat-
ed” side. However, it is seen in most
of outward-looking houses that the
outer space gets a score very close to
the integration average and it is some-
times located in the integrated side of
the average. It is known that almost
all daily functions of traditional Kay-
seri houses except sleeping are carried
out in the courtyard especially when
the weather is good. This is a fact that
renders meaningful the position of the
courtyard as the most integrated space
within the system. In addition, hall and
kiosk are the other spaces where visi-
tors are received and the daily time is
spent. Moreover, doorstep and street
are social spaces where relationships
are established with neighbors.

In revealing the social logic lying
behind houses, it is apparent that vis-
ibility relations that are based on the
perception of the moving observer play
roles as significant as those of permea-
bility relations. It was observed that the
houses were ranked according to their
integration scores obtained in visibili-
ty analyses in a manner different than
that in the spatial analysis. The rank-
ing demonstrated that houses that have
large courtyards, windows looking at
the courtyard or at other inner spaces,
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and alternative passageways in the in-
ner space are more visually integrated,
while houses that have central halls and
contain more than one dwelling are
more visually non-integrated. Court-
yards, gardens and central halls are
predominantly more visually integrat-
ed spaces. These spaces are followed by
spaces for common use such as halls
and kiosks, while spaces such as toilets,
storerooms, upper-storey rooms and
kitchens are more visually non-inte-
grated spaces. However, the point that
needs to be emphasized is that while
most of ground-floor rooms exhib-
it a more non-integrated structure in
terms of permeability, they exhibit a
more integrated structure in terms of
visual integration. However, it is nec-
essary to note that this information
can be controlled by closing doors and
windows that render rooms more visu-
ally integrated, that is, privacy can be
established by visually separating spac-
es. Numbers of windows on the facades
of traditional Kayseri houses are not
high even though they increased in the
19% and 20" Centuries. However, there
exist many windows and doors open-
ing to the courtyard. Taking this situa-
tion and houses’ visible area structures
into consideration, it is concluded that
houses are indeed inward-looking in
terms of their visibility structures.

As indicated before, houses’ integra-
tion and visual integration rankings
are not in parallel with each other. This
situation essentially stems from the
fronts and windows that houses have
in their inner spaces. In spatial anal-
ysis, surfaces that allow visibility but
are not permeable are considered no
different than other frontiers; howev-
er, these openings are included in the
analysis in visibility analysis. These two
analyses are expected to yield similar
results when houses do not have win-
dows in their inner spaces. However,
the situation in the sample is differ-
ent. As a result of this characteristic of
the houses, it is apparent that drawing
conclusions about the spatial configu-
rations of houses on the basis of only
the accessibility relations will be inad-
equate. It is important to demonstrate
the visibility structures of these houses
due to the window openings they have
in the inner space. Although the spatial

and visual integration rankings do not
support each other, it is seen that spa-
tially and visually integrated spaces fit
into each other. This situation indicates
that the permeability and visibility
structures of the inner spaces of houses
function together.

In conclusion, this study examined
the accessibility and visibility struc-
tures of the traditional Kayseri hous-
es. It was seen that visibility analyses
are more sensitive than permeability
analyses since they yield significant re-
sults by considering variables such as
the openings other than the openings
that makes transition possible between
spaces and sizes of these openings. As
the knowledge obtained through the
permeability and visibility analyses
demonstrate, in traditional Kayseri
houses in particular and in court-
yard-type houses in general, exploring
the spatial configurations of houses on
the basis of only the permeability rela-
tions will yield limited and inadequate
results. In this respect, it is apparent
that visibility analyses have important
roles in such studies. It is expected that
this study will be a guide to studies to
be conducted on similar spatial organi-
zations and to new designs.
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Evlerinin mekin organizasyonuna
yansimasi

Kentlesmenin ve kentlerde niifu-
sun ar Mekan organizasyonu ve sosyal
yapr arasindaki iliskinin en belirgin
gorildiigi ¢aligma alanlarindan biri,
evsel mekandir. Evsel mekédn iizerine
yapilan bir¢ok arastirma, sosyal anlam
ve kiiltiirel degerlerin biiytik olciide
konutlarin, mekan organizasyonlar:
araciligiyla yansitildigini boylece farkl
kiiltiirlerin farkli mekansal modellerle
kendini ifade ettigini ortaya koymakta-
dir. Bu noktada, mekéan dizimi ve go-
riiniir alan analizleri bina 6l¢eginden
kent 6l¢egine varan her tiirlii mekan
organizasyonu ile toplum arasindaki
etkilesimi inceleyen hesaplamali yon-
temler olarak karsimiza ¢ikmaktadir.
Bu yontemler temel olarak harekete
dayali erisim ve hareketli gozlemcinin
algisina dayali goriniirlik iligkileri
tizerinden ortaya konulmustur.
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tiirel yapinin ve stireglerin, tek basina
olmasada mekansal diizenleyim ile
kendilerini mekanda ortaya koyduk-
larini; sosyal yap: ve mekénin karsi-
likli etkilesim icinde oldugunu ifade
etmektedir. Bu anlamda mekén dizimi
yonteminin en temel stratejisi, mekan
oriintiistindeki bir takim degismezleri
kesfederek bunlar kiiltiire 6zgili insan
etkilesim Oriintiilerine dontstiirmeye
calismaktr.

Bunun yani sira Turner 2001de, te-
meli Benedikt'in isovist tanimlamasi ve
mekan dizimine dayanan goriiniir alan
analiz yontemini ortaya koyar. Gorii-
niir alan mekéanda belirlenen bir nok-
tadan goriinen biitiin noktalarin taki-
midir (Benedikt,1979). Bu yonteme
gore mekan organizasyonunun ortaya
konulmasinda, mekanlarin erisim ilis-
kilerine dayanan mekénsal tanimlama-
larinin yani sira hareketli gozlemcinin
algisina dayanan gortintirlik iligkileri
de 6nemli rol oynar. Kentsel ¢evrede
ve binalarda gorsel alanlarla saglanan
bilgi, kullanicinin yol bulmasina yar-
dimar olabildigi gibi gorsel alanlarla
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kullaniciya saglanan bilginin kontrolii
de miimkiindiir.

Dolayisiyla mekén dizimi ve go-
rinir alan analizleri, tim mekansal
sistemlerin ve 6zel olarak konutlarin
mekansal olarak isleyis ve kullanicilar
yani hane halki ve ziyaretciler tarafin-
dan deneyimlenme bi¢imini erisebilir-
lik ve goriiniirliik iliskileri izerinden
ortaya koymaya caligmaktadir. Konu-
tun tamaminin veya belirli mekanlari-
nin ice kapalilik - diga dontiklitk bagla-
minda incelenmesinde, sosyal anlamda
mekana iliskin mahremiyet, kontrol,
hane halki ve hane halki ile ziyaretciler
arasindaki iliskilerin diizeyini kavra-
mada kullanilan etkin yontemlerdir.

Mahremiyet seviyesi (kisiler arasi
etkilesim) fiziksel veya goriinmez si-
nirlarin tanimlanmasi ile belirlenebi-
lir. Fiziksel sinirlar, erisilebilirligi yani
hareketi kontrol eden sinirlar olurken,
goriinmez sinirlar goz temasindan ka-
¢indirma gibi fiziksel sinirlar aracilig
ile saglanan gorsel bilginin kontro-
ludir. Ayrica mahremiyet diizeyi her
toplum ve kiltirde farklilik gosterir.
Bu farklilik basta ailenin ve ait oldugu
toplumun sosyal yapis1 ve ziyaretcileri
ile olan iliskilerine gore sekillenmek-
tedir. Bu ytizden, ozellikle geleneksel
evlerde erisebilirlik ve gortintirlik ya-
pilarini incelemek, o kiiltiire ait mah-
remiyet seviyesini anlamaya, boylelikle
aile ici ve ziyaretgcilerle olan etkilesimi,
evsel mekéna ait iglevlerin erisilebi-
lirlik ve gortniirliik yapilar: icindeki
durumunu ortaya koymaya yardimci
olacaktir.

Calisma kapsaminda evsel mekan,
uzun yillar farkli dini inanislara sahip
halkin bir arada yasadig1 Kayseri kent
merkezinde yer alan 27 geleneksel ev
tizerinden ele alinmistir. Bu evlerin
sadece 14 tanesinin sahiplerinin han-
gi dini inanisa sahip olduguna iliskin
bilgi elde edilebilmis digerlerine iliskin
ise bilgi elde etmek miimkiin olmamis-
tir. Ele alian evlerden Miisliiman evi
olarak bilinen evlerin bircogu avlulu
ve daha organik bir yap: sergilerken,
Gayrimiislim evi olarak bilinen evlerin
bircogu merkezi hollii evlerdir. Ancak
bunu bir genellemeye doniistiirmek
dogru olmayacaktir; ¢iinkii bu genel-
lemeyi bozacak bazi 6rnekler bulun-
maktadir ve ele alinan evlerin ancak
yarisina iliskin bu anlamda bilgi elde

edilebilmistir.

Evlerin analizinde Turner tarafin-
dan gelistirilen Depthmap yazilimi
kullanilarak her iki analiz tiiri birden
gerceklestirilmis, evlerin mekansal
ve gorlniir alan yapilarinin birbirini
destekleyen ozellikleri ve farkliliklar:
ortaya konulmustur. Bu analizler sonu-
cu avlu-biitiinlesik mekénsal temanin
baskin varlig1 net bir sekilde goriilmek-
tedir.

Gegirgenlik iliskilerine dayanilarak
avlunun, giiglit bir merkezi kontrol
noktas1 olarak konuttaki ana ve yar-
dimc1 mekanlar: bir arada tutarak dis
mekana baglayan ve bir taraftan da
konutun ana mekénlarini yapilandiran
kilit rolii Gistlenmekte oldugu sonucuna
ulagilmistir. Merkezi holli 6rneklerde
ise merkezi hol bu gorevi gormektedir.
Ancak merkezi hol islev bakimindan
avlu gibi bir isleyise ve kullanima sahip
degildir. Ele alinan evlerin hemen he-
men hepsi, mekénlarinin bir araya gelis
bicimi agisindan ayrigma egilimi goste-
rir. Ayrica evlerin tigte ikisi disa doniik
bir yap: sergilerken sadece tigte biri
ice doniik bir yap1 sergilemektedir. Bu
durum ¢ogunlukla ice doniik bir ya-
piya sahip oldugu siklikla vurgulanan
Geleneksel Kayseri Evlerinin 6zellikle
avlulu evlerin (¢ogunlugunun Miislii-
man ailelere ait olmasindan otiirii de
daha ice doniik olarak degerlendirilen
evlerin), aslinda erisebilirlik iliskileri
acisindan bakildiginda digsa doniik bir
yapr sergiledigini ortaya koymaktadir.
Bu durum, evlerin tarihlendigi ge¢ 19.
ve 20. yylarda, sosyal yapida goriilen
disa doniis ile iliskilendirilebilir. Ancak
temel ulasilmasi gereken bilgi, evlerin
hangi agidan ige veya diga doniik ola-
rak nitelendirilecegidir.

Evlerin, goriintirlik analizlerinde
elde edilen biitiinlesme dereceleri ac1-
sindan, diger analizden farkl: bir sira-
lamaya sahip oldugu gortlmistiir. Si-
ralamada, biiytik avlulu ve avluda ve ig
mekanda pencereleri ve alternatif ge-
gisleri olan evlerin gorsel acidan daha
biitiinlesik sirada yer aldigi, merkezi
hollii evlerin ise daha ayrisik sirada ol-
dugu goriilmistiir. Baskin egilim ola-
rak avlu, bahge ve merkezi holler gorsel
acidan daha biitiinlesik mekanlardir.
Ustiinde durulmasi gereken énemli bir
nokta zemin kat odalarinin biiytik bir
kisminin erisilebilirlik agisindan daha
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ayrisik bir yapi sergilerken gorsel bii-
tinlesme acisindan daha btinlesik
bir yap1 sergiledigidir. Ancak odalarin
gorsel acidan daha biitiinlesik olmasi-
n1 saglayan pencerelerin ve kapilarin
kapatilarak bu bilginin kontrol edile-
bilecegini yani istendigi takdirde gor-
sel olarak da daha ayristirilarak mah-
remiyetin saglanabilecegini belirtmek
gerekir. Geleneksel Kayseri Evlerinin
dis cephelerinde yer alan pencere say1-
lari, 19. ve 20. yy. da artig gdstermesine
ragmen yine de say1 olarak ¢ok fazla
degildir. Ancak avluya ag¢ilan pence-
re ve kapilar ¢ok sayidadir. Bu durum
goz ontinde bulunduruldugunda ve
goriiniir alan yapilarina bakildiginda,
evlerin aslinda gortintirlik yapilar
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acisindan ice doniik oldugu sonucuna
ulagilmaktadir. Daha 6nce belirtildigi
gibi evlerin biitiinlesme ve gorsel bii-
tiinlesme siralamalari birbiriyle paralel
degildir; ancak mekansal ve gorsel ac1-
dan biitiinlesik mekanlara bakildigin-
da, bu mekanlarin birbirleri ile ortis-
tiigl gortlmektedir. Bu durum, evlerin
i¢ mekénlarinin erisilebilirlik ve gorii-
niirlik yapilarinin beraber isledigine
isaret eder.

Bu calisma mekin dizimi analiz
sonuglarini, geleneksel Kayseri evle-
rine iligkin elde edilen tim bilgilerle
yorumlamaya ¢alisarak sosyo-kiiltiirel
anlamlarin, evlerin mekan kurgusuna
nasil yansidigini ortaya koymaya calis-
maktadir.
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