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Abstract : This study examines the relationship between earthquake risk, which threatens both
people's lives and living spaces in Turkey—a country that has repeatedly faced earthquakes
throughout its history—and housing prices. It investigates whether the improved earthquake
regulations implemented over the years, resulting in more resilient structures, are reflected in
the housing market. The study area is a densely urbanized area in the western part of Cankaya
District in Ankara. In Ankara, where the ground-related earthquake risk is lower compared to
other major cities, the study analyzes whether housing prices are determined in accordance
with structural earthquake risk using housing value and building stock data. By comparing maps
generated by spatially expanding housing value and structural risk data using geographic
information systems, it was found that housing prices were higher in areas with significantly
lower structural earthquake risk. Contrary to expectations, some areas with both high
structural risk and high housing prices were also identified. This study highlights, from a
different perspective than numerous other studies aimed at identifying factors influencing
housing prices, that structural earthquake risk can be a significant variable .
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Abstract : This study investigates the relationship between earthquake risk and housing prices
in Turkey , a country with a long history of seismic activity . It examines whether buildings
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constructed in accordance with more recent earthquake regulations , which are designed to be
more resilient , command higher prices in the real estate market Focusing on a densely
populated urban area in the western part of Ankara's Cankaya district , the study analyzes
whether housing prices align with structural earthquake risk, considering Ankara's relatively
lower seismic risk compared to other major cities due to its underlying geology . By spatially
comparing maps of housing values and structural risk levels generated using geographic
information systems , the study finds that areas with lower structural earthquake risk generally
have higher housing prices . However, contrary to expectations, some regions exhibit both high
structural risk and high housing prices . This study contributes to the existing literature by
highlighting the significant role of structural earthquake risk as a determinant of housing prices
, providing a new perspective on the factors influencing housing markets .

Keywords : English Text | Turkish Text

Introduction

Turkey, situated on major active fault lines, frequently faces the reality of
earthquakes. Reducing the devastating effects of earthquakes, especially in densely
populated urban areas, requires the construction of earthquake-resistant buildings.
Particularly since the second half of the 20th century, rapid urbanization has led to a
rapid increase in the building stock, resulting in unhealthy building problems such as
informal settlements in large cities. The measures taken to improve the disaster
resilience of the rapidly increasing building stock, a disadvantage of rapid
urbanization, have largely been insufficient. Many earthquakes have resulted in
significant loss of life and property. A number of legal regulations have been enacted
in Turkiye to ensure that buildings are constructed to withstand earthquakes.
However, the fact that these regulations, prepared according to the technical and
technological level of the time, were mostly brought to the agenda after earthquakes
with significant casualties indicates that preventive policies have not been effectively
implemented.

According to official data, in Turkey, with a population of over 85 million, a
significant portion of the building stock and land is dedicated to residential use.
Besides its social aspect of fulfilling housing needs, housing also has a very important
financial dimension as an investment tool (Atasoy & Tursun, 2022) . For both housing
needs and as an investment vehicle, durability is expected to be a value-increasing
factor. In Turkey, during a period of development in the real estate market and the
renewal and increase of the building stock, devastating earthquakes occurred.
According to data from the Disaster and Emergency Management Presidency ( AFAD
), 12 large-scale earthquakes have occurred in Turkey since the 1950s (Glirer, 2023) .
Thousands of people lost their lives and were injured in these earthquakes. In
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addition, earthquakes lead to reductions in the housing stock, causing people to
migrate from the affected areas to other places.

Identifying the factors affecting the value of housing is a widespread and important
area of research. It is known that housing prices are closely related to economic
indicators and financial markets (Atasoy & Tanrivermis, 2023; Lecat & Mesonnier,
2005; Tursun, 2022) . However, it is not possible to explain the factors affecting
housing prices solely through economic variables (Algieri, 2013) . Social, demographic,
and spatial characteristics can also be said to have an impact on housing prices at the
local, regional, or national level. Although studies in the literature differ in terms of
both variables and research areas, building age is seen as a significant structural
variable affecting value (Do & Grudnitski, 1993; Sevgen & Aliefendioglu, 2020; Wang
& Tsai, 2022; Xu et al., 2018) . As the lifespan of structures subject to deterioration
decreases, their resistance to earthquakes also weakens. In Tirkiye, another
important aspect of the age of buildings is the earthquake regulations in effect during
their construction. The most significant reason for this is that the ten regulations
published since 1940 have improved upon aspects deemed lacking in previous
regulations. In other words, especially in urban areas, buildings differ not only in their
age but also in their construction techniques and the inspection processes they are
subject to.

Tirkiye, situated on numerous fault lines, particularly in Northern and Eastern
Anatolia, and experiencing periodic earthquakes, is expected to have a high level of
awareness regarding earthquake risk. This situation is considered to have a significant
demand-side impact on housing prices, a key commodity in the real estate market.
This study examines the relationship between earthquake regulations governing
newly constructed housing and housing prices. It is anticipated that the study will yield
important results in evaluating the impact on the housing market of the expectation
that newer, more up-to-date housing with improved earthquake resistance
regulations will command higher prices, and in assessing the effect of public
earthquake awareness on home ownership.

1. Tirrkiye's Earthquake Experience

Earthquakes, classified into three categories—collapse, volcanic, and tectonic—
originate from movements in the Earth's crust (Ozdogan, 1993) . Seismic waves
triggered by the sudden release of energy in the Earth's crust cause the Earth's surface
to shake, resulting in earthquakes (Edemen et al., 2023) . Like all natural disasters,
earthquakes are unavoidable and difficult to predict. They are defined as the shaking

Journal of Real Estate Researches , (1)



4 Adi Soyadi

of surfaces caused by vibrations emitted from fractures in the Earth's crust (is¢i, 2008)
. However, mitigating the effects of earthquakes is possible through accumulated
knowledge and preparedness practices related to earthquake preparedness
(Cartwright et al., 2017) . The risk of natural disasters is a risk present in every region
of the world. However, the consequences of natural disasters, especially earthquakes,
can be longer-lasting and more impactful, particularly in developing countries, due to
weak socio -political and economic systems (Shrestha, 2016) .

Due to its location in the Alpine orogenic mountain belt and its active tectonic
structure, Turkey is situated in a geographically risky area in terms of earthquake
frequency and damage risk ( Sekil 7) (Giiner, 2020) . Ozdogan (1993) states that Turkey
is located in a region dominated by orogenic belts and volcanism, and therefore is
among the severe earthquake zones. According to data from the Kandilli Observatory
of Bogazici University, approximately 20,675 earthquakes with magnitudes between
3.5 and 9.0 occurred in Turkey from 1900 to August 2024. According to open source
data from the Disaster and Emergency Management Presidency ( AFAD ) of the
Ministry of Interior, 15,914 earthquakes with a magnitude above 4.0 occurred in
Turkey and its immediate surroundings between January 5, 1900 and December 13,
2024. Data on the number and frequency of earthquakes in Tiirkiye indicate that it is
imperative for Tirkiye to conduct all its economic and political activities in a manner
that is prepared for earthquakes.
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Figure 1Earthquake Hazard Map of Turkey (AFAD, 2018)

The Presidency of the Republic of Turkey's Strategy and Budget Directorate ( SBB
), inits report on the aftershocks with their epicenter in Kahramanmaras that occurred
in February 2023, states that 269 earthquakes causing loss of life and damage
occurred between 1900 and 2023 (SBB, 2023) . Undoubtedly, the most significant
consequence of natural disasters is the loss of life. In addition to loss of life,
earthquakes are known to cause large-scale material damage. The damage caused by
earthquakes to the building stock, resulting in the collapse or rendering buildings
unusable, creates a housing problem, and various sociological and economic problems
arise in relation to this housing problem (Erciyes, 2023) . In Turkey, located in a
geography with a high risk of earthquakes , it has been recorded that over Hata!
Basvuru kaynagi bulunamadi.). This situation indicates that despite Turkey being a
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region with a high risk of earthquakes, sufficient success has not been achieved in
implementing measures and policies to reduce this risk .

Table 1Some earthquakes that occurred in Turkey and caused loss of life (Edemen

et al.,, 2023)

. Loss of Earthquake Magnitude
History Central hub Life (Ms)
6.05.1930 Hakkari 2.514 7.2
December 26, .

1939 Erzincan 32,962 7.9
December 20, .

1942 Niksar/Erbaa 3,000 7.0
December 26, .

1943 Tosya/Ladik 2,824 7.2
February 1,

1944 No. /Gerede 3.959 7.2
May 31, 1946 Varto/Hinis 839 5.9
August 19,

1966 Varto 2.394 6.9
March 28, 1970 Gediz 1.086 7.2
6.09.1975 Lice 1.385 6.9
December 24, Caldiran/Mura

1976 diye 3,840 7.2
30.11.1983 Erzurum/Kars 1.155 6.8
March 13,1992 Erzincan 653 6.8
1.11.1995 Dinar 94 5.9
June 27, 1998 Ceyhan 84 6.3
August 17, .

1999 Kocaeli 17.127 7.4
June 6, 2000 Cankiri 2 6.1
15.12.2000 Afyon/Bolvadi 6 6
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27.01.2003 . Tunceli/PGlam 1 6.2
1.05.2003 Bingol 176 6.4
March 25, 2004 Erzurum 9 5.1
2.07.2004 Pain 18 5.1
January 25, .

2005 Hakkari 2 5.5
March 8, 2010 Elazig 51 6
19.05.2011 Kitahya 2 5.9
23.10.2011 Van 7.2

601
9.11.2011 Van/Edremit 5,6
24.01.2020 Elazig 41 6.8
30.10.2020 N lzmir/Seferihis 116 6.6
February 6, Kahramanmar
2023 as 50,000 7.7

The economic provisions of the Constitution of the Republic of Turkey stipulate
that the efficient planning of economic, social, and cultural development is a duty
assigned to the state !. The state is obligated to ensure that everyone lives their lives
in good physical and mental health. 2The Constitution also assigns the state the duty
to take measures to meet housing needs, linking this to cities, planning, and the right
to housing. 3Considering the constitutional provisions, carrying out activities aimed at
earthquake preparedness and increasing natural disaster resilience is among the
primary duties of the state. However, citizens also have significant responsibilities in
mitigating the devastating effects of natural disasters. Earthquake risk, although
varying in level, is not a problem specific to any one region or country. Géver (2023),
in his study comparing Japan and Turkey, which share similar seismic risks but differ

Turkish Constitution Article 166
2Turkish Constitution Article 56
3Turkish Constitution Article 57
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in outcomes, emphasizes the necessity of considering all geographical, human,
structural, legal, economic, political, and socio-cultural indicators. However, this study
will focus on structural and legal indicators in Turkey and evaluate the effects of
structural risk. In this context, examining the legal regulations issued in Turkiye
regarding urban areas is considered a necessity.

2. Legal Regulations Regarding Earthquake Preparedness In Tiirkiye

Unpredictable natural disasters pose a particular threat to densely populated
urban centers today. This necessitates effective disaster management from both
central and local governments. Activities to be carried out both before and after a
disaster stand out as a significant responsibility of today's administrators. Cities,
where a significant portion of the population lives, are the places most at risk in terms
of disaster management and where administrative problems are most intense. Making
cities resilient to natural disasters, especially earthquakes, is a necessity for achieving
sustainable urbanization. According to the sustainable development vision set forth in
2015 for 2030, disaster management is crucial for both the environment and human
health in sustainable cities and communities (Giltekin et al., 2017) . While urban areas
become much safer when developed with a proper planning approach and
appropriate strategies, unplanned and haphazard urbanization transforms areas into
regions vulnerable to disasters and threatening human lives (irdem & Mert, 2023) . In
Turkey, legal regulations aimed at increasing resilience against disasters, especially
earthquakes, began in the 1940s (Cansiz, 2022; Kemaloglu, 2015) .

The decree issued by Ottoman Sultan Bayezid Il in 1509, following the earthquake
that claimed over ten thousand lives and was dubbed the "Little Apocalypse,"
stipulating that 20 gold coins be given for each destroyed house to be used for repairs,
is considered the beginning of legal regulations for disaster management in Turkey
(Kemaloglu, 2015; Oztiirk, 2003) . A significant portion of historical information
regarding earthquakes and related regulations in Turkey focuses on Istanbul and its
surroundings (Cansiz, 2022) . In the pre-Republican era, regulations, up until the
Ebniye Nizamnamesi of 1848, contained provisions regarding construction and
included regulations on what should be done after a disaster occurred (Oztiirk, 2003)
. Although regulations concerning buildings were included with the proclamation of
the Republic, it is seen that the regulations implemented until 1944 were aimed at
healing the wounds after the earthquake disaster and included aid such as building
construction, tax and debt deferral (Kemaloglu, 2015) . The first law-level regulation
regarding disaster management in Turkey was enacted in 1943 (Kalkan, 2023) . The
first regulation aimed at integrated disaster management is known as Law No. 7269,
" Law on Measures to be Taken and Aid to be Provided Due to Disasters Affecting Public
Life, " which came into force in 1959 (Ozmen, 2023a) . The fact that some of the
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regulations specifically related to earthquakes and buildings were implemented
before this date gives an idea of Turkey's situation in the face of earthquakes and the
importance of earthquake risk for the Turkish nation.

In Turkey, legal regulations regarding earthquake preparedness have been
implemented at the regulation level, and this tradition has continued into the 2000s .
The first regulation aimed at making buildings earthquake-resistant in Turkey was
enacted in 1940 under the name "Italian Building Code for Construction in Earthquake
Zones" (Cansiz, 2022; Karasin & Karasin, 2022; Keskin & Bozdogan, 2018) . This
regulation was implemented after the 1939 Erzincan Earthquake by translating an
Italian building code into Turkish (Kalkan, 2023) . Approximately four years after the
Italian code, the "Temporary Building Code for Earthquake Zones" regulation was
enacted in 1944. During this period, two major earthquakes occurred in Niksar and
Tosya, resulting in over 5,000 deaths. As the process continued with successive
earthquakes and earthquake regulations, migration from rural areas to cities also
accelerated, creating a new area of struggle in the context of earthquake resilience. In
the resulting dense urban areas, problems such as unhealthy structures, high-rise
buildings, and haphazard urbanization increased the threat that earthquakes pose to
human life. This rapid transformation process necessitated the rapid transformation
of legal regulations to increase the earthquake resistance of structures. Earthquake
regulations published in Turkey over the years Tablo 4.

Table 2Turkish earthquake regulations.

Year Regulations
194

0 Italian Building Code for Construction in Earthquake Zones
194

4 Temporary Building Instructions for Earthquake Zones
194

9 Turkish Earthquake Zones Building Regulations
195

3 Instructions Regarding Structures to be Built in Earthquake Zones
196

1 Regulations Regarding Structures to be Built in Disaster Zones
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196
8 Regulations Regarding Structures to be Built in Disaster Zones
197
5 Regulations Regarding Structures to be Built in Disaster Zones
199
8 Regulations Regarding Structures to be Built in Disaster Zones
200 Regulations Regarding Buildings to be Constructed in Earthquake
7 Zones
201
8 Turkish Building Earthquake Regulations

Oztiirk (2003) examines the legal studies conducted in Turkey regarding disasters
in four periods: before 1944, between 1944-1958, between 1958-1999, and after
1999. Although a series of studies were carried out with the declaration of the
Republic in 1923, including the establishment of a ministry, the regulations
implemented focused on mitigating the damages that occurred in the event of a
disaster (Cansiz, 2022; Oztiirk, 2003) . The " Law No. 4623 on Measures to be Taken
Before and After Earthquakes," which came into force on July 22, 1944 , introduced
provisions regarding the organization of administrations to determine the risk and
danger of earthquakes in Turkey and to mitigate their destructive effects. The first
official earthquake map was prepared and published the year following the enactment
of the law (Ozmen, 2012) . The regulations enacted in 1949 defined high-risk
earthquake zones, the 1953 regulations emphasized ground-related regulations, and
the 1961 regulations focused on wooden and masonry structures, aiming to make
buildings more resistant to earthquake loads through various coefficients (Guner,
2020) . In Turkey, the concentration of population in urban areas has led to
sociological changes as well as changes in the building stock. Indeed, the 1968
regulations introduced provisions regarding reinforced concrete buildings, and with
the regulations updated in 1975, the dominance of reinforced concrete structures
began completely (Cansiz, 2022) .

The Regulation on Buildings to be Constructed in Disaster Zones, published on
September 2, 1997, entered into force on January 1, 1998, and underwent several
amendments on July 2, 1998, stands out as an academically rigorous regulation that
introduced irregularities, horizontal seismic force calculations, and various
coefficients regarding the seismic risks of buildings (Cansiz, 2022) . The August 17,
1999 earthquake occurred before long enough time had passed to observe the impact
of the preventive provisions in the 1998 regulation on the building stock. The 1998
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regulation was only seriously implemented and monitored after the earthquake and
remained in effect for approximately nine years until 2007. After 1999, an integrated
perspective prevailed, encompassing not only building construction issues but also
administrative and social dimensions. According to data from the Prime Ministry Crisis
Management Center between 1999-2000, 38 laws and decrees, 28 decrees, 6
regulations, 17 circulars, and 9 general circulars were enacted to mitigate the negative
consequences of the earthquake (Oztiirk, 2003) . The 2007 regulation generally shares
similarities with the 1998 regulation. One of the significant contributions of the 2007
regulation is the provisions regarding building-based seismic safety testing and
strengthening. A significant step has been taken towards the inspection of the existing
building stock. Another important change introduced by the 2007 regulation is the
mandatory inspection of ready-mixed concrete and concrete itself (Cansiz, 2022) .

The period between 2007 and the 2018 Turkish Building Earthquake Regulations,
which came into effect then, includes the mandatory implementation of nationwide
building inspections in 2011, which stands out as a significant development in reducing
structural earthquake risk in Turkey (Senol, 2023) . The 2018 regulations, taking into
account advanced construction and material technologies and highly predictive
modeling, represent a more detailed and comprehensive approach compared to the
2007 regulations (Karaca et al., 2020) . The latest regulations consider the locational
characteristics of the building, the soil, and earthquake properties, aiming to construct
earthquake-resistant structures under minimum healthy conditions (Giiner, 2020) .
Observing the development of legal regulations concerning earthquakes in Turkey, it
is possible to say that they have evolved cumulatively, in line with acquired experience
and technological advancements. This development, achieved through legal
regulations over time, provides insight into the earthquake resistance level of the
building stock in Turkey. In this context, it is assumed that the older the regulations
governing buildings, the lower their earthquake resistance. It is known that,
particularly after the major earthquakes in the Marmara Region in 1999, a national
awareness regarding disaster resilience was created, and earthquake inspection
activities became stricter and more widespread.

3. Study Area, Research Objectives, Data And Methods

Following a disaster, the three main trends considered to be migration of survivors
to rural areas, nearby towns unaffected by the disaster, and large cities are: migration
to rural areas, migration to nearby towns unaffected by the disaster, and migration to
large cities. The attractiveness of large cities in terms of post-disaster migration can
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be attributed to their high population density, the high likelihood of finding
employment due to the presence of relatives of those affected by the disaster, and
the perceived higher probability of employment (Yenilmez, 2023) . It is also expected
that people affected by the disaster will tend to migrate to areas with lower disaster
risk due to the fear, losses, and anxiety they experience. Ankara, the capital city, is
Turkey's second largest city with a population approaching 6 million. Having gained
capital status with the proclamation of the Republic, Ankara has been a significant
example with its substantial migration waves and rapid urbanization since that time.
A key feature of Ankara is its attractiveness as a center for migrants, especially those
seeking to leave the disaster zone after an earthquake. Reasons for Ankara's
attractiveness as a post-earthquake migration center include its capital status, large
population, extensive economic activity, and seismic activity.

Earthquake maps indicating the seismic activity of regions in Turkey began in 1945
and were most recently updated with the 2018 earthquake regulations ( Sekil 7). In
the 1945, 1947, and 1963 earthquake maps, areas considered to be part of the city
center were shown as safe zones. This created the perception that Ankara was outside
the earthquake zone, leading to construction based on the expectation that no
earthquakes would occur until 1972 (Ozmen, 2023b) . In subsequent years and in
current earthquake maps, Ankara stands out as a city with low earthquake risk,
especially when compared to the three major metropolitan areas. Due to its
earthquake risk level, demographic and economic characteristics, and its status as the
capital city, Ankara is the most attractive city in Turkey for post-earthquake migration.
The fact that a larger number of people chose Ankara as a place to migrate after the
earthquakes centered in Kahramanmaras in February 2023 compared to other
provinces (Yilmaz & Sikar, 2023) supports this assertion.

Buildings rendered unusable after an earthquake create a sudden decrease in
supply in the affected region, while simultaneously generating a sudden surge in
demand in areas experiencing earthquake-related migration. This situation can lead
to fluctuations and price increases in the housing market, particularly in areas
receiving migrants (Erciyes, 2023) . An increase in housing demand is expected to
result in price increases. The impact of the population increase in Ankara due to
migration following the major earthquake of 2023 on housing prices can be observed
through data from the Central Bank of the Republic of Turkey (TCMB) housing price
index. When housing prices in Ankara between November 2022 and 2024 are
evaluated against the three major cities and the Turkish average, Ankara's trend below
the Turkish average changed in the first quarter of 2023, and it began to move above
the average ( Sekil 8). While attributing this change in the index solely to migration is
not entirely accurate, it can be said that it is largely due to the sudden increase in
demand.
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Figure 2Housing price index for three major cities and Turkey, November 2022 —
November 2024.

In the housing market, parameters that commonly determine value include the
size of the house, its age, and its location. The characteristics of the area where the
house is located are particularly important when choosing a home. Since buildings are
subject to depreciation, it is expected that a new house with similar characteristics
will be worth more than an older one. In Turkey, the age of a house is not only related
to its wear and tear from use. Earthquake regulations governing buildings have
undergone improvements over the years, and as new buildings are constructed,
stricter controls and structural reinforcements dictated by technology have become
mandatory. In this context, newer buildings, or houses built under newer regulations,
are expected to be in higher demand and have higher prices, especially in terms of
earthquake resistance. To compare housing prices with the earthquake regulations
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governing buildings, Cankaya, the most populous district of Ankara, was chosen. Since
the analysis will be conducted on housing values and the building stock, the study area
was determined as the western region, the settled area of the district ( Sekil 9).

grid L e 1’ ?\_Q’:ﬂ' L

A

Figure 3Study Area (West Cankaya, Ankara)

Two types of data were used in the study. The first dataset is housing price data
listed in Cankaya. The second dataset contains information on the location and
regulations applicable to buildings currently located in the study area. The first dataset
contains 372,871 housing price data points, and the second dataset contains 60,249
building data points. The values in the housing dataset were updated to December
2024 using the domestic producer price index ( PPI ) data, and the unit m? price was
considered as the housing value. In the building data in the second dataset, the
regulations applicable to the buildings were divided into 4 groups: Group 1: buildings
before the 1998 regulation, Group 2: buildings subject to the 1998 regulation, Group
3: buildings subject to the 2007 regulation, and Group 4: buildings subject to the 2018
regulation. The data in both datasets were converted into point data using Sekil 10).
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Figure 4Point distribution of data sets.

To enable spatial comparison of the analyzed data, maps were generated from
both datasets. During the map generation process, the inverse distance weighting
method ( IDW ) was used to determine both the dominant regulatory influence on the
building stock data and the spatial distribution of housing prices . Distance The data
were interpolated using weighting (Huang et al., 2011) . A housing value map was
created from the unit m? housing values in the first dataset , and a risk map was
created by grading the risk level of the buildings in the second dataset according to
the regulations they are subject to. Through these two maps, an answer was sought
to the question "Is housing demand and consequently housing prices low in regions
where building risk is relatively high?".
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The value map created with the first dataset revealed that residential sales values
ranged from 3,097.30 TL/ m? to 41,053.30 TL/ m? .. It was determined that areas with
high residential values became more widespread as one moved north, south, and west
from the center of the study area, while in the eastern part of the area, except for a
few exceptional regions, residential values were lower. The northeast and southwest
of the research area were observed to be predominantly areas with low residential
values. The areas with the highest unit values were clustered around Umitkdy and its
surroundings on the west side, while the areas with the lowest unit values were
clustered around Cebeci. It is noteworthy that the area with the highest value on the
southern axis was around Oran and its surroundings, while on the northern axis it was
around Mustafa Kemal Mahallesi ( Sekil 11).

Deder (TL/m?2)
P 41053.3 25 125 O 2.5 5

B 3097.3 —"—

Figure 5Study area value map.

The second dataset, based on the regulations governing the buildings in the study
area, categorized the risk levels. It was observed that first-degree risk zones spread
from the center of the study area towards the northeast. The area with the highest
structural risk due to the old building stock and the applicable earthquake regulations
is clustered between Dikmen and Esat neighborhoods. Areas considered fourth-
degree risk were found to be clustered between Lodumu and Yasamkent
neighborhoods. When examining the overall distribution of structural risk in the study
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area due to the applicable regulations, it is noteworthy that the lowest risk areas are

concentrated in the southeast, southwest, and west regions, while high-risk buildings
become more widespread as one moves northeast from the center ( Sekil 12).

Risk Dederi (1-4)
e - 2 1 o0 2 4 6
— 1 e e

Figure 6Study area risk map.
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Conclusion And Evaluation

Turkey, a country prone to earthquakes, has experienced significant loss of life and
property due to numerous earthquakes throughout its history. As a result of these
disasters, awareness of disaster management has developed in Tiirkiye over time, and
regulatory and supervisory mechanisms have been established, particularly regarding
building construction to mitigate earthquake risk. Numerous earthquake building
regulations have been implemented, leading to cumulative progress in the measures
that can be taken regarding building construction. The most significant economic
problem caused by earthquakes is the damage to the existing building stock. The
sudden destruction or rendering unusable of homes, which meet people's housing
needs, brings with it many social and humanitarian problems. The sudden economic
devaluation of homes, which are subject to numerous legal and technical processes
and are designed for long-term use, creates a significant problem in the housing
market. This reality was once again highlighted by the major earthquake disaster that
Turkiye experienced in February 2023.

Following the February 2023 earthquakes, a significant portion of the building
stock in the region was destroyed or rendered unusable. Although temporary
solutions were implemented to meet the housing needs in the region, a large wave of
migration became inevitable. Unlike other major cities in Tirkiye, Ankara, which has
a relatively lower earthquake risk, was the city most affected by this earthquake-
induced migration, and its housing market was negatively impacted. It is difficult to
say that the building stock in Ankara, where the ground-related earthquake risk is low,
is sufficiently resistant to earthquakes. In a study conducted in the densely populated
urban area of Cankaya, Ankara's most populous district, value and risk maps were
created using data on housing values and building stock, and these maps were
examined comparatively. The research results show that housing prices have
increased in areas where the earthquake risk has significantly decreased. It was also
observed that housing prices were higher in some areas where the building stock is
old and therefore has a high structural earthquake risk.

The fact that numerous factors influence housing prices, and that the risk posed
by the applicable earthquake regulations is autocorrelated with the age of the
building, is considered to have led to the research results being largely in line with
expectations. However, the presence of small clusters where the demand for more
earthquake-resistant buildings, and consequently the expectation of higher housing
prices, did not materialize suggests that, at least in these areas, factors such as
structural earthquake risk and building age did not significantly influence pricing. From
this perspective, it can be interpreted that the structural earthquake risk of a house is
not of primary importance to consumers, and that the spatial characteristics of the
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house are relatively more important. It is thought that these findings obtained in the
research can serve as a resource for qualitative research on trends in housing
acquisition.
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ANKARA’DA YAPISAL DEPREM RiSKi iLE KONUT FiYATLARININ
KARSILASTIRILMASI

iskender Ayyildiz" "' Selda Ayyildiz

Makale Tiru: Aragtirma Makalesi | Article Type: Research Article

Gonderim Tarihi | Received Date: 00.00.202x, Kabul Tarihi | Accepted Date: 00.00.202x:

Oz: Bu calisma deprem gercegiyle yasayan ve tarihi boyunca defalarca yizlesen Tirkiye’de
gerek insanlarin hayatini gerekse sahip olduklari yasam alanlarini tehdit eden deprem riskinin
konut fiyatlariyla iliskisini incelemektedir. Yillar igerisinde yasanan depremler sonucunda
gelisme gosteren deprem yonetmeliklerine tabi olarak daha dayanikli sekilde insa edilen
yapilarin bu 6zelliklerinin konut piyasasinda karsilik bulup bulmadigi ele alinmistir. Ankara ili
Cankaya ilcesi’nin bati kanadinda yer alan yogun kentsel alan galisma alani olarak tercih
edilmistir. Diger buyk illere kiyasla zeminden kaynakli deprem riski daha diistik olan Ankara’da
konut fiyatlarinin yapisal deprem riski ile uyumlu olarak belirlenip belirlenmedigi konut degeri
ve yapli stogu verileri yardimiyla analiz edilmektedir. Cografi bilgi sistemleri vasitasiyla konut
degeri ve yapisal risk verileri alansal olarak genisletilerek tretilen haritalarin karsilastiriimasi
sonucunda ¢alisma alaninda biiylk 6lctide yapisal deprem riskinin az oldugu bolgelerde konut
fiyatlarinin yiiksek oldugu tespit edilmistir. Arastirma bulgularinda beklentinin aksine hem
yapisal riski hem de fiyati yiuksek konutlarin yer aldigi bazi bolgeler tespit edilmistir. Konut
fiyatlarini etkileyen faktorlerin tespit edilmesine yonelik olarak gerceklestirilen ¢ok sayida
arastirmaya farkli bir perspektif olarak yapisal deprem riskinin 6nemli bir degisken olabilecegi
arastirmanin énemli bir bulgusu olarak 6ne ¢ikmaktadir.

Anahtar Kelimeler:

TITLE TRANSLATED | GEVIiRi BASLIK

Abstract: This study investigates the relationship between earthquake risk and housing prices in
Turkey, a country with a long history of seismic activity. It examines whether buildings
constructed in accordance with more recent earthquake regulations, which are designed to be

"®YL ©0009-0003-6278-6352 m miskenderayyildiz@hotmail.com
“@YL, ©0009-0007-6798-0268 mseldaayyildiz@hotmail.come

Journal of Real Estate Researches , (1)


mailto:0009-0003-6278-6352
mailto:iskenderayyildiz@hotmail.com
mailto:0009-0007-6798-0268
mailto:seldaayyildiz@hotmail.com
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=irpzHdjo9CLXv4ON1Ttq5A&no=N6M0oqXMQVwUt-jKMSp0NQ
https://orcid.org/0000-0002-7185-3938
https://www.linkedin.com/in/iskender-ayyildiz-83b451169
https://scholar.google.com/scholar?q=author:%22İskender%20Ayyıldız%22
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=rZhVJ2zUYohe8ZvxDW_ILQ&no=RiObEAgdW-gOOEwHUAPxlA
https://orcid.org/0000-0002-7185-3938
https://scholar.google.com/scholar?q=author:%22Selda%20Ayyıldız%20%22

24 Adi Soyadi

more resilient, command higher prices in the real estate market. Focusing on a densely
populated urban area in the western part of Ankara's Cankaya district, the study analyzes
whether housing prices align with structural earthquake risk, considering Ankara's relatively
lower seismic risk compared to other major cities due to its underlying geology. By spatially
comparing maps of housing values and structural risk levels generated using geographic
information systems, the study finds that areas with lower structural earthquake risk generally
have higher housing prices. However, contrary to expectations, some regions exhibit both high
structural risk and high housing prices. This study contributes to the existing literature by
highlighting the significant role of structural earthquake risk as a determinant of housing prices,
providing a new perspective on the factors influencing housing markets.

Keywords: English Text | Turkge Yazi

Giris

Tirkiye onemli diri fay hatlarinin tGzerinde yer almasi nedeniyle deprem gercegiyle
sikilikla yuzlesen bir tlkedir. Deprem yikici etkilerinin azaltilmasinda 6zellikle yogun
kentsel alanlarda yapi stogunun depreme dayanikli sekilde insa edilmesi oldukca
dnemlidir. Ozellikle 20. Yiizyihn ikinci yarisi itibariyle hizli bir kentlesme siireci yasayan
yap! stogu hizla artmis ve biliylik kentlerde gecekondu gibi sagliksiz yapi sorunlari
ortaya ¢ikmistir. Hizli kentlesmenin dezavantaji olarak hizla artan yapi stogunun afet
direncine yonelik alinmasi gereken oOnlemler biliyik oranda yetersiz kalmistir.
Meydana gelen bircok depremde biyik can ve mal kayiplari yasanmistir. Turkiye’de
vapilarin depreme dayanikli olarak Uretilmesine yonelik bir dizi yasal dizenleme
yapilmistir. Dénemin teknik ve teknolojik diizeyine gére hazirlanan bu yonetmeliklerin
cogunlukla biytk can kayiplarinin yasandigi depremler sonrasinda giindeme gelmesi
onleyici politikalarin etkin bir sekilde ortaya konamadigina isaret etmektedir.

Resmi verilere gére 85 milyonun lzerinde niifusu bulunan Turkiye’de yapi stogu ve
arsalarin 6énemli bir boélimi konut kullanimina 6zglilenmistir. Konutun barinma
ihtiyacini karsilayan sosyal yéniiniin yaninda bir yatirim araci olarak finansal boyutu da
olduk¢a 6nemlidir (Atasoy & Tursun, 2022). Gerek barinma ihtiyacinin karsilanmasi
gerekse bir yatirim araci olarak konutlar icin dayanikhligin deger yiikseltici bir faktor
olmasi beklenen bir durumdur. Tirkiye’de gayrimenkul piyasalarinin gelistigi ve yapi
stogunun vyenilenerek artis gosterdigi bir sireg¢ igerisinde yikici depremler
gerceklesmistir. Afet ve Acil Durum Yonetimi Baskanhg (AFAD) verilerine gore
Tlrkiye'de 1950’li yillar itibariyle biiyuk capli 12 deprem gerceklesmistir (Glrer, 2023).
Bu depremlerde binlerce insan hayatini kaybetmis ve yaralanmistir. Bunun yaninda
depremler soncunda konut stogunda azalmalar meydana gelerek insanlarin afet
bolgesinden baska yerlere go¢ etmeleri s6z konusu olmaktadir.
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Konutun degerini etkileyen faktorlerin belirlenmesi olduk¢a yaygin ve dnemli bir
arastirma alani olarak 6ne ¢ikmaktadir. Konut fiyatlarinin ekonomik gostergeler ve
finansal piyasalarla yakin iliski icerisinde oldugu bilinmektedir (Atasoy & Tanrivermis,
2023; Lecat & Mesonnier, 2005; Tursun, 2022). Ancak konut fiyatlarini etkileyen
faktorlerin salt ekonomik degiskenlerle agiklanmasi mimkin degildir (Algieri, 2013).
Sosyal, demografik ve mekansal ozelliklerin de yerel, bolgesel veya llke dizeyinde
konut fiyatlar Gzerinde etkili oldugu sdylenebilir. Literatlirde yer alan galismalar gerek
degiskenler gerekse arastirma alanlari agisindan farkhlk gosterse 6zellikle bina yasinin
degeri etkileyen 6nemli bir yapisal degisken oldugu goérilmektedir (Do & Grudnitski,
1993; Sevgen & Aliefendioglu, 2020; Wang & Tsai, 2022; Xu et al., 2018). Yipranmaya
tabi olan yapilarin émirleri azaldik¢a depreme karsi dayanikhliklari da zayiflamaktir.
Tlrkiye'de yapilarin yaslarinin bir baska énemli boyutu da insa slreglerinde gecerli
olan deprem yonetmelikleridir. Bunun en dnemli sebebi olarak 1940 yili itibariyle
yayinlanan on yonetmeligin bir onceki yonetmelikte eksik gorilen kisimlarinin
iyilestirilmesi olarak gosterilebilir. Baska bir ifade 6zellikle kentsel alanlarda yapilarin
yalnizca yaslarinin degil insa teknikleri ve tabi olduklari denetim siireglerinin de farkli
yapida olmasidir.

Kuzey Anadolu ve Dogu Anadolu basta olmak (izere bir¢ok fay hattinin Gzerine
kurulu ve periyodik sekilde deprem deneyimi yasayan bir llke olarak Tirkiye'de
deprem risk bilincinin yiksek olmasi beklenmektedir. Bu durumun 6&zellikle
gayrimenkul piyasasinin en 6nemli Grinleri olan konutlarin fiyatlar Gzerinde talep
yonlu etkisinin onemli olabilecegi degerlendiriimektedir. Bu calisma kapsaminda
retilen konutlarin tabi oldugu deprem yonetmelikleri ile konut fiyatlari arasindaki
iliski incelenmektedir. Yeni ve deprem direncliligi acisindan daha giincel
yonetmeliklere tabi olan konutlarin fiyatlarinin daha yiksek olacagl yonindeki
beklentinin konut piyasasindaki karsihiginin degerlendirilmesi ve kamusal deprem
bilincinin konut edinimindeki etkisinin degerlendirilmesi agisindan dnemli sonuglarin
cikacagi degerlendirilmektedir.

1. Turkiye’nin Deprem Deneyimi

Cokme, volkanik ve tektonik olmak Uzere ¢ sinifa ayrilan depremlerin kaynagi yer
kabugundaki hareketlerdir. (Ozdogan, 1993). Yer kabugunda beklenmedik bir anda
ortaya c¢ikan enerjinin tetikledigi sismik dalgalanmalar dolayisiyla yerylziiniin
sarsintlya ugramasi depremleri meydana getirmektedir. (Edemen et al., 2023). Tim
dogal afetler gibi 6nlenemeyen ve énceden kestirilmesi oldukga glic olan depremler
yerkabugunda meydana gelen kirilmalarin yaydigi titresimlerin yayilarak ulastigi
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yiizeylerde sarsintilara neden olmasi olarak ifade edilmektedir (isci, 2008). Ancak
deprem sonucunda meydana gelen etkilerin hafifletilmesi deprem hazirligina iliskin
bilgi birikimi ve hazirlik uygulamalari ile miimkin olabilmektedir (Cartwright et al.,
2017). Dogal afet riski diinyanin her bolgesinde gecerli bir risktir. Ancak deprem basta
olmak Ulzere dogal afetlerin sonuglarinin 6zellikle gelismekte olan ulkelerde bulunan
zayIf sosyo-politik ve ekonomik sistemler nedeniyle daha uzun sireli ve etkili olabildigi
goriilmektedir (Shrestha, 2016).

Tirkiye Alp orojenik dag kusaginda yer almasi ve aktif tektonik yapisi nedeniyle
deprem sikligi ve hasar riski agisindan riskli bir cografyada yer almaktadir (Sekil 7)
(Guiner, 2020). Ozdogan (1993) orojeni kusaklarinin ve volkanizmanin hakim oldugu
bir bolgede olmasi nedeniyle Tiirkiye'nin siddetli deprem bodlgeleri icerisinde yer
aldigini belirtmektedir. Bogazici Universitesi Kandili Rasathanesi verilerine gére
Tirkiye’de 1900 yilindan 2024 Agustos’a kadar biyikligi 3,5 ve 9,0 arasinda yaklasik
20.675 deprem olmustur. igisleri Bakanligi Afet ve Acil Durum Yénetimi Baskanhg
(AFAD) acik kaynak verilerine gore ise Turkiye ve yakin g¢evresinde 05.01.1900 ile
13.12.2024 tarihleri arasinda biytkligi 4,0 lzerinde olan 15.914 deprem meydana
gelmistir. Tirkiye’de meydana gelen depremlerin sayisi ve sikligina iliskin veriler
Turkiye’nin  tim ekonomik ve politik faaliyetlerini depreme hazirlkh sekilde
gerceklestirmesinin bir zorunluluk olduguna isaret etmektedir.
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Kirklarell Baron

Sinop

Sanlurls Mardin
Bu harita, Afet ve Acil Durum Yonetimi Baskanligi (AFAD) tarafindan Ulusal Deprem Arastirma Programi (UDAP)
kapsaminda destekienen UDAP-C-13-06 kod no'lu “Torkiye Sismik Tehiike Haritasinin Gincellenmesi® baglikli ACIKLAMALAR
projenin sonuglari kullanilarak hazirlanmistir,
EN BOYDK YER IVMES!
Bu harita, zemin kogulu (Vs)e =760 m/s esas alinarak Yerel zemin neden DpOgx & YOKSEX
sivilagma, bilyGtme, farkli oturma gib tehlikeleri icermemektedir. TEHUKE TEHLIKE
00 01 02 03 04 05
Kaynak Gosterme; Bu haritanin kullaniimasinda “AFAD, 2018. Tirkiye Deprem Tehlike Haritasi” seklinde kaynak 50 YILDA ASILMA OLASILGI %10
belirtiimesi gerekmektedir. (TEKRARLANMA PERIYODU 475 YIL)
2018© Haritanin teif ve Iktibas hakki AFAD Beskaﬂllgma aittir. AFAD'in yazili iznl alinmadan elektronik, optik, 0 0
mekanik veya diger yollaria basiimass, gerekli hukuki yollara - i L
bagvurulacaktir. >

Sekil 7. Turkiye Deprem Tehlike Haritasi (AFAD, 2018)

Turkiye Cumhuriyeti Cumhurbaskanligi Strateji ve Bltce Baskanhgi (SBB)
Tirkiye’de 2023 yilinin subat ayinda meydana gelen merkez issii Kahramanmaras olan
ardil depremlere iliskin olarak hazirlamis oldugu raporda 1900 ile 2023 yillari arasinda
can kaybi ve hasara neden olan 269 depremin meydana geldigini belirtmektedir (SBB,
2023). Dogal afetlerin sonuglari arasinda stiphesiz en 6nemlisi can kayiplarinin
yasanmasidir. Depremlerde ise can kaybinin yaninda biyik 6lgekli maddi zararlarin
olustugu da bilinmektedir. Depremlerin yapi stokuna zarar vererek yapilari yikmasi ya
da kullanilamaz hale gelmesi sonucunda barinma sorunu ortaya ¢ikmakta ve barinma
sorunuyla iliskili olarak cesitli sosyolojik ve ekonomik problemler yasanmaktadir
(Erciyes, 2023). Deprem riskinin yuksek oldugu bir cografyada konumlu olan
Tlrkiye’de Cumbhuriyet’in ilanindan bugline kadar 124.000'in Uzerinde insanin
depremler yiizinden hayatini yitirdigi kayit altina alinmistir (Hata! Basvuru kaynagi
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bulunamad:.). Bu durum Tiirkiye’de deprem riskinin yogun oldugu bir bolge olmasina
karsin riski azaltacak tedbirler ve politikalarin gergeklestiriimesinde yeterli basarinin
saglanamadigina isaret etmektedir.

Tablo 3. Turkiye’de meydana gelmis ve can kaybina sebep olan bazi depremler
(Edemen et al., 2023)

. R Can Deprem Buyukliigu
Tarih Merkez Ussii Kaybi (Ms)
6.05.1930 Hakkari 2.514 7,2
9 26.12.133 Erzincan 32.962 7,9
5 20.12.134 Niksar/Erbaa 3.000 7,0
3 26.12.194 Tosya/Ladik 2.824 7,2
1.02.1944 Nolu/Gerede 3.959 7,2
6 31.05.194 Varto/Hinis 839 5,9
6 19.08.196 Varto 2.394 6,9
0 28.03.197 Gediz 1.086 7,2
6.09.1975 Lice 1.385 6,9
24.12.197 Caldiran/Muradiy 3.840 72
6 e
3 30.11.198 Erzurum/Kars 1.155 6,8
5 13.03.199 Erzincan 653 6,8
1.11.1995 Dinar 94 5,9
. 27.06.199 Ceyhan " 6.3
9 17.08.199 Kocaeli 17.127 7,4
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6.06.2000
15.12.200

27.01.200

1.05.2003
25.03.200

2.07.2004
25.01.200

8.03.2010
19.05.201

23.10.201

9.11.2011
24.01.202

30.10.202

6.02.2023

Cankiri

Afyon/Bolvadin

Tunceli/PUlUmur
Bingol

Erzurum

Agr

Hakkari

Elazig

Kitahya

Van
Van/Edremit

Elazig

izmir/Seferihisar

Kahramanmaras

176

18

51

601

41

116

50.000

6,1

6,2
6,4
51
51
5,5
6

5,9

7,2
5,6

6,8

6,6

7,7

Adi

Tirkiye Cumhuriyeti Anayasasi’nin iktisadi hikiimlerinde ekonomik, sosyal ve
kiltirel kalkinmanin verimli bir planlama cercevesinde gerceklestirilmesi devlete
verilmis bir gérevdir®. Devlet herkesin hayatini, beden ve ruh saghgi icerisinde
siirdiirmesini saglamakla miikelleftir.> Anayasa’da ayrica kentler, planlama ve barinma
hakkiyla iliski kurularak konut ihtiyacinin karsilanmasina yonelik tedbirlerin alinmasi

4T.C. Anayasasi Madde 166
5T.C. Anayasas! Madde 56

Journal of Real Estate Researches , (1)



30 Adi Soyadi

da devlete verilmis bir gérevdir.® Anayasal hikiimler dikkate alindiginda depreme
hazirlk ve dogal afet direncinin artirnlmasina yonelik olarak faaliyetlerin
gerceklestirilmesi devletin asli gorevleri arasindadir. Ancak dogal afetlerin yikic
etkilerinin azaltilmasinda vatandaslarin da 6nemli sorumluluklari bulunmaktadir.
Deprem riski farkh dizeylerde olsa da bir bolgeye ya da llkeye 6zgi bir problem
degildir. Géver (2023) Sismik agidan benzer riskler barindirip sonuglar agisindan farkl
olan Japonya ile Turkiye karsilastirmasini igeren ¢alismasinda cografi, beseri, yapisal,
yasal, ekonomik, siyasi ve sosyokiltirel gostergelere tamaminin ele alinmasi
gerekliligini vurgulamaktadir. Ancak bu c¢alismada Turkiye’de yapisal ve yasal
gostergelere odaklanacak ve yapisal riskin etkileri degerlendirilecektir. Bu baglamda
Tirkiye'de kentsel alanlara yonelik olarak cikarilan tizel diizenlemelerin incelenmesi
bir zorunluluk olarak gorilmektedir.

2. Turkiye’de Depreme Hazirliga Yonelik Yasal Diizenlemeler

Onceden tahmin edilmesi miimkiin olmayan dogal afetler 6zellikle giinimiizde
yogun niifusa ev sahipligi yapan kent merkezlerini tehdit etmektedir. Bu durum gerek
merkezi idare gerekse yerel yonetimler agisindan etkili bir afet yonetimini
gerektirmektedir. Gerek afet 6ncesi gerekse afet sonrasi gergeklestiriimesi gereken
faaliyetler ginimiz idarecilerinin 6nemli bir sorumlulugu olarak 6ne c¢ikmaktadir.
Nifusun 6nemli bir boliminin yasadigi kentler afet yénetimi agisindan en riskli ve
yonetsel problemlerin en yogun yasandigi yerler olarak éne ¢ikmaktadir. Strdardlebilir
bir kentlesmenin gerceklestirilebilmesi icin kentlerin deprem basta olmak lGizere dogal
afetlere direngli hale getirilmesi bir zorunluluktur. 2015 yilinda 2030 yil i¢in ortaya
konan surdurulebilir kalkinma vizyonuna gére siirdiirulebilir kentler ve topluluklar igin
afet yonetimi hem ¢evre hem insan sagligi agisindan olduk¢a dnemlidir (Giltekin et al.,
2017). Kentlerin dogru bir planlama yaklasimi ile uygun stratejilerin ortaya konularak
gelistiriimesiyle kentsel alanlar oldukga gilivenli olurken plansiz ve gelisiglizel sekilde
kentlesen alanlar afetlere direngsiz ve insan hayatini tehdit eden bdlgelere
déniismektedir (irdem & Mert, 2023). Tiirkiye’de deprem basta olmak {izere afetlere
karsi direngliligin artirlmasina yonelik olarak gergeklestirilen yasal dizenlemeler
1940’h yillar itibariyle baslamistir (Cansiz, 2022; Kemaloglu, 2015).

1509 yilinda on bin lizerinde can kaybinin yasandigi ve kiglk kiyamet olarak
adlandirilan deprem sonrasi Osmanli Padisahi Il. Bayezid tarafindan hanelerin onarimi
icin kullanilmasi igin yikilan hane basina 20 altin verilmesini 6ngéren ferman Tirkiye
icin afet yonetimine yonelik olarak tlizel diizenlemelerin baslangici olarak kabul
edilmektedir (Kemaloglu, 2015; Oztiirk, 2003). Tiirkiye’de depreme ve depreme
yonelik dizenlemelere iliskin tarihi bilgilerin énemli bir bélimiiniin istanbul ve

6T.C. Anayasasl Madde 57
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cevresine odaklandigi gorilmektedir (Cansiz, 2022). Cumhuriyet 6ncesi dénemde
dizenlemelerin 1848 vyilinda vyapilasmaya iliskin hiikiimler iceren Ebniye
Nizamnamesine kadar afetin meydana gelmesinden sonra yapilmasi gerekenlere
yonelik diizenlemeler icermektedir (Oztiirk, 2003). Yine Cumhuriyet’in ilani ile yapilara
iliskin dizenlemelere vyer verilmisse de 1944 vyilina kadar gergeklestirilen
diizenlemelerin deprem felaketi sonrasi yaralari sarmak lzerine bina yapimi, vergi ve
borg ertelemesi gibi yardimlari iceren diizenlemeler oldugu gérilmektedir (Kemaloglu,
2015). Tirkiye’de afet yonetimine iliskin olarak ilk kanun diizeyindeki diizenleme 1943
yilinda gergeklestirilmistir (Kalkan, 2023). Biitinlesik anlamda afet yonetimine yonelik
ilk diizenlemenin 1959 yilinda yirirlige konan 7269 sayil “Umumi Hayata Miiessir
Afetler Dolaysiyla Alinacak Tedbirlerle Yapilacak Yardimlara Dair Kanun” olarak
bilinmektedir (Ozmen, 2023a). Deprem ©6zelinde ve vyapilara iliskin olan
yonetmeliklerin bir bolimiinin bu tarih 6ncesinde gergeklestirilmesi Turkiye'nin
deprem karsisinda durumuna ve Tirk Milleti icin deprem riskinin 6nemine dair fikir
vermektedir.

Tirkiye’de depreme hazirlik agisindan gergeklestirilen yasal diizenlemeler
yonetmelik dizeyinde gergeklestirilmis ve bu gelenegin 2000li yillar itibariyle de
devam ettigi goriilmektedir. Tirkiye’de yapilarin depreme dayanikli hale getirilmesi
yoéniinde ilk ydnetmelik “Zelzele Mintikalarinda Yapilacak insaata Ait italyan Yapi
Talimatnamesi” adiyla 1940 yilinda yirirlige konmustur (Cansiz, 2022; Karasin &
Karasin, 2022; Keskin & Bozdogan, 2018). Yonetmeligin yirirlige konmasi 1939
yilinda meydana gelen Erzincan Depremi sonrasinda italya’ya ait yapi1 ydnetmeliginin
Tiirkgeye cevirmek suretiyle gerceklestirilmistir (Kalkan, 2023). italya kokenli
yonetmelikten yaklasik dort yil sonra “Zelzele Mintikalarinda Muvakkat Yapi
Talimatnamesi” yonetmeligi 1944 yilinda yirirlige konmustur. Bu siire zarfinda
Niksar ve Tosya’da iki blyik deprem meydana gelmis ve 5 binin lzerinde can kaybi
yasanmistir. Siireg birbirini takip eden deprem ve deprem yénetmelikleriyle devam
ederken kirsal alandan kentlere go¢ hareketleri de hiz kazanarak depreme direnglilik
baglaminda yeni bir miicadele alani ortaya ¢ikmistir. Olusan yogun kentsel alanlarda
sagliksiz yapilar, yiksek binalar ve carpik kentlesme gibi sorunlar depremin insan
hayati lizerinde olusturdugu tehdidi artirmistir. Bu hizli dénisiim slreci yapilarin
depreme karsi dayanikliligini artiracak yasal dizenlemelerin de hizli sekilde
dontsimind zorunlu kilmistir. Tiarkiye’de yillar igerisinde yayinlanan deprem
yonetmelikleri Tablo 4‘de sunulmustur (Cansiz, 2022; Karasin & Karasin, 2022).

Tablo 4. Turk deprem yonetmelikleri
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Yil Yonetmelik
194 Zelzele Mintikalarinda Yapilacak insaata Ait Iitalyan Yapi

0 Talimatnamesi
194

4 Zelzele Mintikalari Muvakkat Yapi Talimatnamesi
194

9 Tlrkiye Yersarsintisi Bolgeleri Yapi Yonetmeligi
195

3 Yersarsintisi Bolgelerinde Yapilacak Yapilar Hakkinda Talimatname
196

1 Afet Bolgelerinde Yapilacak Yapilar Hakkinda Yonetmelik
196

8 Afet Bolgelerinde Yapilacak Yapilar Hakkinda Yonetmelik
197

5 Afet Bolgelerinde Yapilacak Yapilar Hakkinda Yonetmelik
199

8 Afet Bolgelerinde Yapilacak Yapilar Hakkinda Yonetmelik
200

7 Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik
201

8 Tirkiye Bina Deprem Yonetmeligi

Oztiirk (2003) Tirkiye’de afetlere yonelik olarak yapilan yasal ¢alismalari 1944
oncesi, 1944-1958 arasi, 1958-1999 arasi ve 1999 yili sonrasinda yapilan ¢alismalar
olmak Uzere dort dénemde ele almaktadir. 1923 yilinda cumhuriyetin ilani ile birlikte
bakanlk kurulmasi dahil olmak {izere bir dizi ¢alismalar gergeklestirilmis olsa da
gerceklestirilen diizenlemelerin afetin meydana gelmesi durumunda ortaya ¢ikan
zararlarin  giderilmesi Uzerinde odaklanilmistir (Cansiz, 2022; Oztiirk, 2003).
22.07.1944 tarihinde yirirlGge giren “4623 sayili Yersarsintilarindan Evvel ve Sonra
Alinacak Tedbirler Hakkinda Kanun” ile Turkiye’de depremin risk ve tehlikesinin
belirlenmesi ile depremin yikici etkilerinin hafifletiimesine yonelik olarak idarelerin
orgutlenmelerine iliskin hiiklimler getirilmistir. Yasanin yarurliige girmesini takip eden
yil ilk resmi deprem haritasi hazirlanarak yayinlanmistir (Ozmen, 2012). 1949 yilinda
ylrirlige konan yonetmelik ile ylksek risk iceren deprem bolgeleri tanimlanmis, 1953
yonetmeligi ile zemine iliskin diizenlemelere 6nem verilmis, 1961 yili yonetmeligiyle
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ahsap ve yigma yapilara odaklaniimis ve gesitli katsayilarla binalarin deprem yiikiine
daha direngli hale getirilmesi amaclanmistir (Giiner, 2020). Turkiye’de kentsel alanda
nifusun yogunlasmasi sonucunda sosyolojik degisimlerin yaninda yapi stogunda da
degisim meydana gelmistir. Nitekim 1968 tarihli yonetmelik betonarme binalar iliskin
hikimler getirmis, 1975 vyilinda vyenilenen yonetmelik ile betonarme yapi
hakimiyetinin tamamen basladigi gozlemlenmektedir (Cansiz, 2022).

02.09.1997 tarihinde yayimlanarak 01.01.1998 tarihinde ydlrirlige giren,
02.07.1998 tarihinde ise birtakim degisikliklere ugrayan Afet Bolgelerinde Yapilacak
Yapilar Hakkinda Yonetmelik yapilarin deprem risklerine yonelik olarak dizensizlik,
yatay deprem kuvvet hesabi ve gesitli katsayilarin getirildigi akademik nitelikli bir
yonetmelik olarak 6ne g¢ikmaktadir (Cansiz, 2022). 1998 yonetmeliginde yer alan
onleyici hiikimlerin yapi stoguna etkisinin gézlenebilecegi kadar bir siire gegmeden
17 Agustos 1999 depremi gerceklesmistir. 1998 yonetmeligi deprem sonrasinda ciddi
sekilde uygulanmaya ve denetlenmeye baslayabilmis ve 2007 yilina kadar yaklasik
dokuz yururlakte kalmistir. 1999 yili sonrasinda yalnizca yapi imalati ile ilgili konularda
degil yonetsel ve sosyal boyutlari da iceren bitinlesik bir bakis agisi hakim olmustur.
Oyle ki 1999-2000 yillari arasinda donemin Basbakanlik Kriz Yonetim Merkezi
verilerine gore depremin olumsuz sonuglarinin giderilebilmesi icin 38 kanun ve kanun
hiikkmiinde kararname, 28 kararname, 6 yonetmelik, 17 teblig ve 9 genelge yirirlige
konmustur (Oztiirk, 2003). 2007 ydnetmeligi genel anlamda 1998 ydnetmeligi ile
benzerlikler tasimaktadir. 2007 yonetmeliginin dnemli katkilarindan biri ise bina bazh
deprem gilivenliginin test edilmesi ile giiclendirmeye iliskin hikimler olarak 6ne
cikmaktadir. Mevcut yapi stogunun denetlenmesine yonelik olarak 6nemli bir adim
atilmistir. 2007 yonetmeligi ile ortaya ¢ikan 6nemli bir degisim ise hazir beton ve beton
denetiminin zorunlu hale getirilmesidir (Cansiz, 2022).

2007 yiliile ylrarliukte olan 2018 Tirkiye Bina Deprem Yonetmeligi arasinda gecen
slrecte 2011 yilinda yapi denetiminin biitin Tirkiye'yi kapsayacak sekilde zorunlu
hale getirilmesi de Turkiye’de yapisal deprem riskinin azaltilmasi baglaminda énemli
bir gelisme olarak 6ne ¢ikmaktadir (Senol, 2023). 2018 yonetmeligi ile gelisen yapim
ve malzeme teknolojisi ile tahmin gegerliligi yiiksek modellemeler dikkate alinarak
2007 yonetmeligine kiyasla daha detayli ve kapsamli bir diizenleme gerceklestirilmistir
(Karaca et al., 2020). Son yonetmelik ile yapinin konumsal olarak zemin ve deprem
ozellikleri dikkate alinmig, minimum saglkli kosullarla depreme dayanikli yapilarin insa
edilmesi amaclanmistir (Glner, 2020). Turkiye’de depreme iliskin yasal mevzuatin
gelisimi gbzlemlendiginde edinilen tecriibe ve teknolojik gelismelere uygun ve birikimli
bir sekilde gelistigini soylemek miimkindir. Yasal diizenlemeler ile zaman igerisinde
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gerceklesen bu gelisim Tirkiye’deki yapi stogunun depreme direnglilik diizeyine
yonelik fikir vermektedir. Bu baglamda binalarin tabi oldugu yénetmelik tarihi gegmise
gittikce deprem direngliliginin de daha disik oldugu varsayimi gecerli olmaktadir.
Ozellikle 1999 yilinda Marmara Bélgesinde meydana gelen biyiilk depremlerin
sonucunda afetlere direnglilik agisindan ulusal diizeyde bir farkindalk olustugu ve
depreme yonelik denetim faaliyetlerinin sikilasarak yaygin hale geldigi bilinmektedir.

3. Calisma Alani, Arastirmanin Amag Veri Ve Yontemi

Afet sonrasinda afetten kurtulanlarin kirsal alana, afetten etkilenmeyen yakin
kentlere ve blyuk sehirlere go¢ etme U¢ temel egilim olarak degerlendirilmektedir.
Buyik sehirlerin afet sonrasi go¢ anlaminda gekici olan 6zellikleri yogun nifuslarindan
kaynakli afetten etkilenen kimselerle akrabalik iliskileri olan kisilerin yerlesik olmasi ile
is bulma ihtimalinin daha yiksek oldugu disiincesi olarak gosterilebilir (Yenilmez,
2023). Afetten etkilenen insanlarin yasadiklari korku, kayiplar ve endise nedeniyle afet
riskinin daha az oldugu bolgelere goc etme egilimlerinin olmasi da beklenen bir
durumdur. Bagkent Ankara 6 milyona varan nifusu ile Tirkiye'nin ikinci buyuk
kentidir. Cumhuriyet’in ilaniile baskent statiisiine kavusan Ankara bu tarihten itibaren
onemli gog dalgalari ve hizli kentlesmesi ile oldukga 6nemli bir 6rnek teskil etmektedir.
Ankara’nin 6nemli bir 6zelligi ise 6zellikle deprem sonrasi afet bolgesinden uzaklasmak
isteyen gocmenler icin bir cazibe merkezi olmasidir. Ankara’nin o6zellikle deprem
sonrasl go¢ icin bir cazibe merkezi olmasinin nedenleri arasinda baskent statis,
bilyuk bir nifusu barindirmasi ve ekonomik faaliyetlerin genisligi yaninda depremsellik
ozellikleri de bulunmaktadir.

Tirkiye'de bolgelerin depremsellik agisindan durumunu belirten deprem haritalari
1945 tarihi itibariyle baslamis ve son olarak 2018 yili deprem yonetmeligi ile
gincellenmistir (Sekil 7). Ankara 1945, 1947 ve 1963 deprem haritalarinda il merkezi
sayllabilecek bolimlerin tehlikesiz bolge olarak gosterilmis bu durum Ankara’yi
deprem bolgesinin disinda algisi olusturarak 1972 vyilina kadar hi¢ deprem
yasanmayacakmis beklentisiyle yapilasmaya yol agmistir (Ozmen, 2023b). Ankara
sonraki yillar ve glinimiizde gegerli olan deprem haritalarinda da deprem tehlikesi
acisindan ozellikle tg blylksehirle kiyaslandiginda deprem riski disiik bir kent olarak
one ¢ikmaktadir. Ankara deprem risk diizeyi, demografik ve ekonomik 6zellikleri ile
baskent statlisiinden kaynakli olarak deprem sonrasi gogler icin Tlrkiye'nin en cekici
sehri durumundadir. 2023 yilinin Subat’inda Kahramanmaras merkezli depremlerden
sonra diger illere kiyasla daha fazla sayida insanin go¢ etmek icin Ankara’yi tercih etmis
olmasi (Yilmaz & Sikar, 2023) bu yargiyi destekleyici niteliktedir.

Deprem sonrasinda kullanilamaz hale gelen yapilar depremin meydana geldigi
bolgede arzda ani bir azalma olustururken deprem gocl alan bélgelerde de ani bir
talep olusturmaktadir. Bu durum basta goc¢ alan bolgelerde konut piyasasinda
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dalgalanmalara ve fiyat artislarina neden olabilmektedir (Erciyes, 2023). Konut
talebinde meydana gelen artis sonucunda fiyatlarin artmasi beklenen bir durumdur.
2023 yilinda yasanan biiyiik deprem sonucunda Ankara’da yasanan gog¢ kaynakh nifus
artisinin konut fiyatlarina etkisini Turkiye Cumhuriyeti Merkez Bankasi (TCMB) konut
fiyat endeksi verileri Gizerinden okumak mumkindir. 2022 ve 2024 yillarinin Kasim
aylan araliginda konut fiyatlari Gg¢ bulylik sehir ve Tirkiye ortalamasi (zerinden
degerlendirildiginde Ankara’nin Tiirkiye ortalamasi altindaki seyri 2023 yilinin ilk
ceyregi itibariyle degismis ve ortalamanin tizerinde hareket etmeye baslamistir (Sekil
8). Endeksin seyrinde yasanan bu degisimi yalnizca goce baglamak dogru bir yaklasim
olmamakla birlikte biylk oranda talepteki ani artislardan kaynaklandig
soylenebilecektir.

Konut Fiyat Endeksi Degisim 2022-2024
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Sekil 8. Konut fiyat endeksi t¢ blylksehir ve Tlrkiye 2022 Kasim — 2024 Kasim
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Konut piyasasinda yaygin olarak degeri olugturan parametreler arasinda konutun
alani, konutun yasi ve konumsal &zellikleri énemlidir. Ozellikle konut segiminde
oncelikli olarak konutun yer aldig1 bolgenin 6zellikleri 6n plana ¢ikmaktadir. Yapilarin
yipranmaya tabi kiymetler olmalari nedeniyle benzer 6zelliklerdeki yeni bir konutun
eski bir konuttan daha yiksek degerde olmasi beklenen bir durumdur. Tiirkiye’'de
konutun yasi yalnizca kullanim agisindan yipranmasiyla iliskili degildir. Oyle ki binalarin
tabi olduklari deprem yonetmelikleri yillar igerisinde birtakim iyilestirmelere tabi
tutulmus ve yeni binalar Uretildikge daha siki bir denetim ile teknolojinin getirdigi
yapisal gii¢lendirmeler zorunlu hale getirilmistir. Bu baglamda daha yeni yapilarin
baska bir deyisle daha yeni bir yonetmelige tabi olarak insa edilen konutlarin
fiyatlarinin oOzellikle depreme dayaniklilik agisindan daha fazla talep gérmesi ve
fiyatlarinin daha ylksek olmasi beklenmektedir. Bu beklentiye yonelik olarak konut
fiyatlariyla binalarin tabi oldugu deprem yoénetmeliklerinin karsilastiriimasi icin
Ankara’nin en yilksek nifuslu ilgesi olan Cankaya tercih edilmistir. Arastirma
kapsaminda gergeklestirilecek analiz konut degerleri ve yapi stogu lizerinden
gerceklestirilecek oldugundan galisma alani ilgenin yerlesik alani olan bati bolgesi
olarak belirlenmistir (Sekil 9).
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Sekil 9. Calisma Alani (Bati Cankaya, Ankara)

Arastirmada kapsaminda iki tlr veri kullanilmistir. Birinci veri seti Cankaya’da
listelenen konut fiyat verileridir. ikinci veri seti ise galisma bélgesinde halihazirda yer
alip konum ve tabi binalarin tabi oldugu yonetmelik bilgisini icermektedir. Birinci veri
setinde 372.871 adet konut fiyat bilgisi ve ikinci veri setinde 60.249 adet bina verisi
yer almaktadir. Konut veri setinde yer alan degerler yurtici Uretici fiyati endeksi verileri
ile (Yi-UFE) ile giincellenerek 2024 Aralik tarihine giincellenmis ayrica konut degeri
olarak birim m? fiyatlari dikkate alinmistir. ikinci veri setinde yer alan bina verilerinde
binalarin tabi olduklari yonetmelikler 4 grupta ele alinmistir. 1. Grup 1998 yonetmeligi
oncesi yapilar, 2. Grup 1998 yonetmeligine tabi yapilar 3. Grup 2007 yonetmeligine
tabi yapilar ve 4. Grup 2018 yonetmeligine tabi yapilar olarak ayrilmigtir. Her iki veri
setinde yer alan veriler ArcGIS Pro uygulamasi ile yardimiyla noktasal veriye
doénustarialmustir (Sekil 10).
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Veri Seti-1

\ 4 Source: Airbus,USGS,NGANASA,CGIAR NLS,OS,NMA Geodatastyrelsen,

Sekil 10. Veri setlerinin noktasal olarak dagilimi

Mekansal olarak incelenen verilerin karsilastiriimasinin yapilabilmesi icin her iki
veri setinden de harita Uretilmistir. Harita Gretimi siirecinde hem yapi stoguna iliskin
verideki baskin olan yonetmelik etkisinin hem de konut fiyatlarinin alansal dagiliminin
tespit edilebilmesi igin ters mesafe agirliklandirma metodu (IDW: Inverse Distance
Weighting) ile veriler enterpolasyona tabi tutulmustur (Huang et al., 2011). Birince veri
setinde yer alan birim m?2 konut degerlerinden konut deger haritasi ile ikici veri setinde
ver alan binalarin tabi olduklari yonetmeliklere bagli olarak risk seviyesi
derecelendirilerek risk haritasi olusturulmustur. Bu iki harita vasitasiyla “bina riskinin
gorece yiksek oldugu bolgelerde konut talebi ve dolayisiyla konut fiyatlar disik
midir?” sorusuna cevap aranmistir.

Birinci veri seti ile olusturulan deger haritasinda konut satis degerlerinin 3.097,30
TL/m? ile 41.053,30 TL/m? arasinda degistigi tespit edilmistir. Konut degeri yiksek
bolgelerin ¢alisma alaninin merkezinden kuzey, gliney ve bati bolgelerine ilerledikce
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yayginlastigi alanin dogu kisminda ise istisnai bolgeler disinda konut degerlerinin daha
dusik oldugu belirlenmistir. Arastirma alaninin kuzey dogu ve giiney batisinin agirhkh
olarak konut degeri diisiik bolgeler oldugu gézlemlenmektedir. Birim degeri en yiksek
bélgelerin bati tarafinda Umitkdy ve gevresinde kiimelendigi, birim degeri en diisiik
bolgelerin ise Cebeci civarinda kiimelendigi gérilmektedir. Gliney aksinda degeri en
ylksek bolgenin Oran ve gevresinde, kuzey aksinda ise Mustafa Kemal Mahallesi
cevresinde yer aldigi dikkat gekmektedir (Sekil 11).

Deger (TL/m?2)
P 41053.3 25 1256 0 2.5 5

N 3097.3 " —

Sekil 11. Calisma alani deger haritasi

ikinci veri seti ile calisma alaninda yer alan binalarin tabi olduklari yénetmelikler
esas alinarak risk seviyelerinin derecelendirilmesi sonucunda birinci dereceden riskli
bolgelerin calisma alaninin  merkezinden kuzeydogusunda dogru yayginlastig
gozlemlenmektedir. Yapi stogunun eski dolayisiyla tabi olunan deprem
yonetmeliginden kaynakli yapisal riskin en yliksek oldugu bolge Dikmen Mahallesi ile
Esat dogrultusunda kimelendigi gorilmektedir. Dordiincii dereceden riskli olarak
kabul edilen bolgelerin Lodumu Mabhallesi ile Yasamkent Mahallesi dogrultusunda
kiimelendigi tespit edilmistir. Tabi olunan ydnetmelikten kaynakh yapisal riskin
calisma alaninda genel dagilimi incelendiginde riski en dislik alanlarin glineydogu,
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glineybati ve bati bolgelerinde yogunlastigi buna karsin merkezden kuzeydoguya
ilerledikge yuksek riskli yapilarin yaygin oldugu dikkat gekmektedir (Sekil 12).

Risk Dedgeri (1-4)
e 4 2 1 o 2 4

— 1 -

Sekil 12. Calisma alani risk haritasi

Sonug ve Degerlendirme

Bir deprem Ulkesi olan Tirkiye tarihinin basindan beri birgok meydana gelen birgok
deprem sonucunda biiyiik can ve mal kayiplari yasanmistir. Yasanan bu felaketlerin
sonucunda zaman igerisinde Turkiye’de afet ydnetimi bilinci gelismis ve o6zellikle
deprem riskine karsi yapi Uretiminde denetleyici ve diizenleyici mekanizmalar
olusturulmustur. Uygulamaya konan ¢ok sayida deprem yapi yonetmeligi ile binalarin
iretimine yonelik alinabilecek 6nlemlerde birikimli bir gelisme saglanmistir. Depremin
ekonomik agidan sebep oldugu en 6nemli sorun yapi stogunda meydana getirdigi
hasardir. Ozellikle insanlarin barinma ihtiyacini karsilayana konutlarin ansizin yok
olmasi ya da kullanilamaz hale gelmesi beraberinde bircok beseri ve sosyal sorunu
getirmektedir. Uretimi ¢ok sayida yasal ve teknik siirece tabi olup oldukga uzun siire
kullanilabilen konutlarin ansizin ekonomik olarak degersiz hale gelmesi konut
piyasasinda 6nemli bir sorunu ortaya ¢ikarmaktadir. Tlrkiye’nin son olarak 2023 yilinin
subat ayinda yasadigi bliyiik deprem felaketi ile bu gercek yeniden ortaya ¢ikmistir.
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Subat 2023 depremleri sonrasinda bolgede yapi stogunun énemli bir bélimu yok
olmus veya kullanilamaz hale gelmistir. Bolgede barinma ihtiyaci gegici ¢oztimlerle
saglanmaya calisilsa da biyilk bir go¢ dalgasinin ortaya ¢ikmasi kaginilmaz olmustur.
Tirkiye'nin buyuk kentlerinin aksine deprem riski goreceli olarak daha disik olan
Ankara deprem kaynakli gocten en fazla etkilenen kent olmus ve kent igerisindeki
konut piyasasi bu durumdan olumsuz etkilenmistir. Zeminden kaynakli deprem riski
diisiik olan Ankara’da yapi stogunun depreme karsi yeterince dayanikh oldugunu
soylemek gulgctiir. Ankara’nin en kalabalik ilgesi olan Cankaya’nin yogun kentsel
alaninda gerceklestirilen calismada konut degeri ve yapi stoguna iliskin verilerden
yararlanilarak deger ve risk haritalari olusturulmus ve bu haritalar karsilastirmali
olarak incelenmistir. Arastirma sonuglari blyik oranda deprem riskinin azaldigl
bolgelerde konut fiyatlarinin arttigini ortaya koymaktadir. Yapi stogunun eski
dolayisiyla yapisal deprem riskinin yiiksek oldugu bazi bolgelerde konut fiyatlarinin
yiksek oldugu gézlemlenmistir.

Konut fiyatlarini etkileyen ¢ok sayida faktoriin olmasi ve tabi olunan deprem
yonetmeligi ile olusan riskin yapi yasi ile oto-korelasyon icerisinde olmasi arastirma
sonuglarinin beklentilerle buyik oranda uyumlu olarak ortaya ¢ikmasina yol actigl
degerlendirilmektedir. Ancak depreme daha dayanikl binalarin talebinin ve dolayisiyla
konut fiyatinin yiiksek olmasi beklentisinin gerceklesmedigi kiigiik kiimelenmelere
rastlanilmasi en azindan bu boélgelerde fiyatlandirmayi olusturan talebin yapisal
deprem riski ve bina vyasi gibi faktorlerin etkili olmadigi sonucunu ortaya
cikarmaktadir. Bu acidan bakildiginda konutun yapisal deprem riskinin tiiketiciler
acisindan birincil derecede 6nemli olmadigi konutun mekansal 6zelliklerinin gorece
daha o6nemli oldugu seklinde yorumlanabilecektir. Arastirmada elde edilen bu
bulgularin konut edinimindeki egilimlere yonelik nitel arastirmalara kaynak teskil
edebilecegi diisinilmektedir.
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