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Sehirler, bir¢ok insani etkileyen ani olaylarin ortaya ¢ikabildigi, sosyo-kiiltiirel ve ekonomik
baglamda olugmus yerlesim yerleridir. Kentlesme oranindaki artis, kaynaklarin agir1 tiiketimi,
yetersiz altyapi, diizensiz planlama ve verimsiz hizmetlerin neden oldugu g¢evresel etkiler,
kentleri afetlere kars1 savunmasiz hale getirmektedir. Sehirleri gelecege hazirlamak ve olast
risklere karsi onlem almak icin direnglilik 6nemli bir kavram haline gelmistir. Kentsel
direnglilik, kentlerin sosyal, ekonomik ve fiziksel altyap1 sistemlerinin bir afet ya da felaketten
en az zararla kurtulmasini saglayan bir yaklasimdir. Boylelikle kentsel yerlesimler
stirdiiriilebilir ve daha giivenli yerler haline gelebilir. Bu c¢aligmanin amaci, Elazig’da
meydana gelen depremler sonrasinda kentsel formun yeniden yapilandiriimasi ve kentsel
direnclilik siireclerini incelemektir. 2020 ve 2023 yillarinda meydana gelen depremlerin
ardindan Elazig, fiziksel, sosyal ve ekonomik yapisinda ciddi tahribat yasamistir. Bu
baglamda, ¢alisma, Elazig’in kentlesme siirecinde kentsel direngliligin artirilmasi igin
mekansal planlamanin ve afet risk azaltma stratejilerinin énemine vurgu yapmaktadir. ilk
olarak Elazig’in tarihsel gelisimi ve kentsel form degisiklikleri incelenmis, ardindan bu
degisimlere sebep olan dogal ve beseri siiregler degerlendirilmis ve sehrin direnglilik durumu
ortaya konulmustur.

Abstract

Cities are settlements formed within socio-cultural and economic contexts, where sudden
events affecting large populations can occur. The increasing rate of urbanization, excessive
consumption of resources, inadequate infrastructure, unplanned development, and inefficient
services make cities vulnerable to disasters. Resilience has become a crucial concept for
preparing cities for the future and mitigating potential risks. Urban resilience refers to an
approach that enables the social, communal, economic, and physical infrastructure systems of
cities to recover from disasters or catastrophes with minimal damage. Through this, urban
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settlements can become more sustainable and safer places. This study aims to examine the
reconstruction of urban form and the processes of urban resilience following the earthquakes
in Elazig. The earthquakes of 2020 and 2023 caused significant damage to the physical, social,
and economic structures of Elazig. In this context, the study highlights the importance of
spatial planning and disaster risk reduction strategies in enhancing urban resilience within the
urbanization process of Elazig. First, the historical development and changes in the urban form
of Elazi1g are analyzed. Subsequently, the natural and human-induced processes that caused
these changes are evaluated to assess the city’s resilience status.

1. INTRODUCTION

Cities are settlements formed within a socio-cultural and economic context, where sudden events
affecting large populations can occur (Tiirkoglu & Elmastag, 2022). Environmental impacts resulting
from the increase in urbanisation, excessive consumption of resources, inadequate infrastructure,
irregular planning, and inefficient services make cities increasingly vulnerable to disasters (Biiylikozkan
et al., 2022). Historically, urbanisation progressed slowly. Before the 1600s, merely 5% of the world's
population resided in urban areas. This figure rose to 7% by the 1800s and 16% by the 1900s (Ritchie
et al., 2024). However, with the onset of the 20th century, urbanisation trends reached their peak.
According to the UNPD (2024), 55% of the world’s population currently resides in cities, while 45%
lives in rural areas. This ratio is expected to shift further in favor of urban areas in the coming years. By
2050, projections suggest that 68% of the world's population will reside in urban areas (UNPD, 2024).
While cities are growing rapidly on the one hand, on the other hand, especially in developing countries,
they have become places that are unplanned, lack adequate transport and infrastructure, urban services
are not developed in a sufficiently inclusive manner throughout the city, crowded, and vulnerable to
disasters and other risks (Tugag, 2019).

Natural and man-made disasters affect urban settlements at different rates. Especially cities undergoing
rapid urbanisation processes are caught unprepared against disasters. Rapid population growth,
excessive urban growth, inadequate infrastructure and superstructure and insufficiency of urban
functions reduce the resilience of cities against disasters. The preparedness of cities for disasters and
their adaptation capacity show their resilience. Urban resilience is the preparedness of the city against
all natural, human, sudden or slow, expected or unexpected hazards. Resilience refers to the capacity of
a system, community, or society exposed to risks to endure, assimilate, adjust to, transform, and recover
from the impacts of the hazard in a timely and efficient way, encompassing the safeguarding and
restoration of its essential structures and the management of risks (Figueiredo et al., 2018; Wannous &
Velasquez, 2017).

The concept of resilience initially arose as a way to describe how ecological systems address the risks
they encounter and adapt to the consequences of changes (Holling, 1973). The concept has since been
applied across various disciplines, such as engineering, natural sciences, social sciences, information
technology, and disaster science (Koliou et al., 2020; Sajjad et al., 2021). The scope and applications of
resilience vary according to the area where it is used. Resilience is the capacity of a system to react to
unforeseen events, risks, and changes in a manner that prevents or reduces their impacts (Biiyiikozkan
et al., 2022). Urban resilience is a system that can take measures against possible disasters that cities
may encounter and make the socio-economic structure of the city resistant to disasters. This resilience
is defined as preparing the city for risks before and after disasters, managing them and reorganising
urban life (Berkes & Ross, 2013; Yoon et al., 2016).

Resilience has become an important concept to prepare cities and take precautions against possible
future risks. Urban resilience is a practice that will enable the social, social, economic and physical
infrastructure systems of cities to survive a disaster or catastrophe with minimum damage. In this way,
urban settlements can become sustainable and safer places. However, by its very nature, resilience can
be observed and characterized after a disaster, which makes it difficult to measure and therefore analyze
before a disaster occurs. In this context, it has become important for politicians, urban and regional
planners, urban regeneration experts, geographers, and other researchers to prepare cities, which are the
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most significant population hubs, for disasters and to organize and implement post-disaster decisions
effectively. However, the main challenge in creating the organization scheme of urban resilience is how
to best predict the spatial and temporal conditions of the disaster (Sajjad et al., 2020). In this context,
factors such as different population density in rural and urban areas, land use, etc. limit the
administrative organisations.

The most damaging disasters that cities encounter today are natural events like earthquakes, floods,
landslides, wildfires, climate change, as well as epidemics such as COVID-19. Existing large cities are
less resilient to disasters as they are unable to organise well the basic form and function characteristics
inherited from the plans made 70-80 years ago and the growing uncertainties and changing needs of
today (Gergek, 2021). In addition, factors such as excessive urban growth, maximization of carbon
emissions and improper land use also increase this vulnerability. One of the key strategies to enhance
the resilience of existing cities is to implement preventive measures before a disaster occurs. A resilient
city is a structure that can change itself by resisting the stress arising from the negative effects of social,
economic and environmental problems and can construct itself according to the new situation, which
can generally be defined as a smart city. Therefore, a smart and resilient city is the result of contemporary
and resilient planning of urban settlements to manage urban changes (Lfarakh, 2021). OECD has
explained urban resilience through four important components: social, economic, managerial and
environmental (Figueiredo et al., 2018) (Figure 1).
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Figure 1. Measuring resilience. (Figueiredo et al., 2018)

The OECD approach evaluates the core economic, social, environmental, and institutional dimensions
of urban resilience collectively and in relation to one another. The basic logic here is that isolated
policies that are not associated with each other will prevent the correct determination of measures against
risks and will prevent the achievement of urban resilience(Tugag, 2019). In other words, resilient cities
are settlements that show social, spatial, institutional and economic integrity in terms of sustainability.

Tiirkiye’s geography has a high disaster risk potential due to natural hazards such as earthquakes, floods,
landslides, and demographic pressures like overpopulation. Recent earthquakes reveal the importance
of spatial planning and risk mitigation action plans. A spatial planning approach that includes urban risk
assessment studies for predetermining the hazards that constitute risks and determining the level of
vulnerability can reduce the negative social and economic impacts of possible disasters (Tiirkoglu,
2014). Therefore, it is critically important to engage in proactive planning to mitigate disaster risks in
cities. Resilience of a city to disasters is related to the capacity of urban individuals, institutions, urban
functions to survive, adapt and develop against all kinds of disasters regardless of their source.
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In this study, which has experienced such great disasters, a history and geography based urban
morphology approach has been adopted to define how the city has reacted to many of these disruptions,
with a special emphasis on the experiences of Elazig from 1923 to the present. In this study, in order to
make an urban and morphological settlement history analysis, a number of interdisciplinary literature,
especially history and geography studies (Tezer & Ozgiir, 2018), were brought together to have an
overview of the facts, and a critical analysis of the processes was made, focusing on the processes of
exposure to disasters over several generations. Thus, the changes caused by the disasters affecting the
city since the formation of the first urbanization core of Elazig to the urban physical space, macroform
and area size, administrative structure, transportation infrastructure, population size and structure,
economic, social and cultural structure have been explained. At the same time, how these changes
affected urban resilience was discussed from a critical standpoint.

1.1.Study Area

In this study, we are talking about the reconstruction process of Elazig -one of the youngest cities of
Tiirkiye-, after natural disasters (Figure 2). Throughout history, the city and its inhabitants have been
transformed by many periods of disruption, transition, and recovery. Elazig is a city which was
established on a plateau surrounded by fertile agricultural plains which are 5 km away from the city
itself. The city is the surviving continuation to the historic city of Harput. Harput, one of the oldest
settlements in Anatolia, has served as a home to numerous civilizations throughout history (Akdemir,
2013; Karakas, 1999).
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Figure 2. Study Area Location Map

Until the twentieth century, Elazig was a rural neighborhood of Harput. Its current population is 443,448.
However, exactly a century ago, the opposite was the case. In particular, the excess of topographically
habitable areas, the developments in transportation and communication lines and the political, social
and economic developments experienced throughout the country have accelerated the urbanization
process.
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2. METHOD

In studies on disaster resilience 62% of the publications are conceptual, 12% are literature reviews and
26% are analytical studies(Biiyiikdzkan et al., 2022; Ribeiro & Pena Jardim Gongalves, 2019; Sharifi,
2020; Witt & Lill, 2018). In these studies, the methods to be used in the measurement and evaluation of
resilience are divided into two categories as qualitative and quantitative (Yiiksel & Karagor, 2021)
(Figure 3).

Resilience Research Methods
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Conceptual Research Semi-Quantitative General Structure-Based
Indices Measurements Models
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Deterministic Model Simulztion Model

Fuzzy Logic Model |

Figure 3. Urban Resilience Research Methods

Qualitative and quantitative methods differ according to the location and the subject to be focused on.
However, a model is required to construct the relationship between vulnerability and resilience in urban
scale studies. Cutter et al. (2008) emphasizes that it is difficult to measure resilience in absolute terms,
so indicators should be used to determine a comparative approach and ranking. This helps to identify
the key elements of the targeted system or unit of analysis, make a comparison, identify weak and strong
points, and make it easier to know how to make plans to improve the system and where to direct funds
(Cimellaro, 2016). In this context, the method to be followed in the research was "Top-down approach"
and "Semi-Qualitative Indexes" were used to analyses the city, neighborhood and building scales.
Within the framework of the top-down approach, the analysis of urban resilience starts with an emphasis
on the evolution of the city through its historical development journey. Subsequently, the natural and
human factors influencing changes in the urban form are assessed.

3. THE RESEARCH FINDINGS AND DISCUSSION

3.1. Historical evolution: History of Elazig and the Turkish context

The socio-cultural history of Elazig is important to understand its urbanization process. Because the
city, which is considered as Elazig today, was established as a continuation of the old city of Harput.
Harput was a city located in the east of Anatolia, at the intersection of important roads connecting many
regions(Kopar, 2007). This historical city, which was approximately 1450-1500 meters above sea level,
was surrounded by important water resources such as the Euphrates and Murat rivers, as well as fertile
plains (Sengiin, 2012). Geographically, it is integrated with some trade routes in Northern and Central
Anatolia and Northern Mesopotamia, the Caucasus, Syria and Iran due to its location connecting cities
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in the south, north, east and west directions. Owing to these characteristics, the city has been a significant
settlement center since ancient times and has served as a host to numerous civilizations (Uzun & Cakar,
2016). Since 1085, it has been developed and organized as an administrative center (Kopar, 2007).
However, factors such as the loss of the importance of Harput as a fortress city, the lack of space for
spatial development, and the difficulty of transportation caused it to be moved to the area where today's
city of Elazig is located (Akdemir, 2013; Ering, 1953; Hayli, 1998; Karakas, 1999; Saribeyoglu, 1951;
Sergiin, 1975).

The historical city of Harput began to lose its importance after the 1900s, while Elazig began to grow
socially, economically and physically. Up to the first quarter of the 20th century, Harput was the
dominant city. However, with the proclamation of the Turkish Republic in 1923, the concept of central
governance shifted, marking the official end of the Ottoman Empire and the establishment of the
Republic of Tiirkiye. With the establishment of the Republic, Elazig officially became the city center.
However, the new Republic, founded after the collapse of the deeply rooted Ottoman Empire, faced
numerous challenges, particularly in social, economic, educational, and healthcare sectors, which
constrained the development of cities. Additionally, during the first half of the twentieth century,
Tiirkiye, despite maintaining neutrality in World War 11, was still impacted by globally significant
events. (Ersoy, 2013). During this period, the newly established Republic adopted a policy of
distributing the population more evenly throughout the country by creating new development centers in
Anatolia. As a result of these policies, state supported investments have increased in Elazig. In the early
stages of Elazig's development as a young Anatolian city, state investments accelerated its urbanization
process. The increase in infrastructure, industry and state investments in the city has caused intense
migration from rural areas. After 1956, the widespread use of electricity, the establishment of cement,
sugar and yarn factories, the development of road infrastructure throughout the country, the Keban dam,
which is Tirkiye's first major investment in the field of energy, and the establishment of the
hydroelectric power plant, led to the acceleration of the city's urbanization (Akdemir, 2013; Karakas,
1999). All these investments have created new fields of work, and therefore caused the population to
increase exponentially. In addition, the flooding of many rural settlements due to the construction of the
Keban dam caused many settlements to become uninhabitable and the population once living in those
areas were introduced into the city with state resources. During the latter half of the twentieth century,
Flazig, a medium-sized Anatolian settlement, began to form a distinct identity and a distinctive urban
character.

After World War II, the state implemented policies aimed at promoting the entire national territory to
achieve balanced economic growth (Brenner, 2004). However, by the late 1970s, the state's development
strategy shifted focus to the urban level (Yildirim, 2021). Tiirkiye has adopted a similar policy and has
implemented an economic development model that embraces balanced development between regions at
the spatial level (Ersoy, 2013). These policies, the increasing oil prices on a global scale in the 1970s,
the decline in the profit rates of multinational companies, the economic embargoes imposed by the
United States and European countries due to the 1974 Cyprus peace operation, the political debates
within the country (right-left conflict) and the social, economic and cultural instability that followed,
has prepared a suitable ground for the formation of marginal groups, terrorist organizations and their
actions (Sahinalp & Giinal, 2016). This situation has pushed the rural population in Eastern Anatolia
and Southeastern Anatolia, where different ethnic groups live together, to migrate to other locations
(Karakas, 1999). During this period, Elazig was subjected to an intense migration due to the terror
incidents taking place in the surrounding provinces. In fact, despite the political and economic stagnation
across the country, the growing urban population brought with it a rapid urbanization, and sadly, urban
resources could not meet the demands of the new inhabitants of the city. Thus, the housing problem,
which is one of the most fundamental problems in cities, has emerged. The inadequacy of the economic
resources of the newly introduced population into the city and the lack of a plan and project to solve this
problem by the state, created the slums within the city. Slums can be defined as houses built in a hurry
on vacant lands belonging to third parties or state-owned lands, in violation of zoning regulations. This
problem has become commonplace in almost every city throughout the country, especially in big cities
such as Istanbul, Ankara, Adana and Izmir, but also in other cities in Anatolia. Since the 1980s, with
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neoliberal policies, the state has systematically intervened in slum areas and provided incentives for the
commercialization of these areas (Y1ildirim, 2021). During this period, new neighborhoods were added
to the urban pattern of Elazig. After the 1980s, the urbanization process continued with the new housing
projects for the increasing population, the transformation of slum areas, mass housing constructions and
post-disaster construction processes. As a result, Elazig, the new city of the new Republic, which was
established with the collapse of the Ottoman Empire, has developed as a city affected by global
developments with its socio-cultural and economic structure, not particularly as the continuation of
Harput of the past.

3.2. Understanding Elazig in the Earthquake Disaster Context

Disaster risk is a significant threat for dense urban areas, as recent events have shown (Hochrainer &
Mechler, 2011). Despite the abundance of scientific knowledge on the causes and effects of hazards
triggered by natural disasters and the significant advancements in technical methodologies to mitigate
their impacts, disasters continue to have devastating consequences, particularly in developing countries.
(Sengezer & Kog, 2005). Disasters occurring in medium-sized cities of developing countries such as
Tiirkiye have caused social, economic and environmental damages. Elazig, a medium-sized city in
Anatolia, has been shaken by earthquakes with severe and ongoing effects on its social, economic, built
and natural environments. There are three important fault zones in Tiirkiye. These fault zones are the
North Anatolian Fault, the Aegean Region faults and the Eastern Anatolian fault. The Eastern Anatolian
Fault is about 550 km long (Figure 4). There are a large number of settlements along this fault. Many
earthquakes have occurred on the East Anatolian fault line since 1900 (Figure 5). Settlements located
over the fault line have been identified as the areas with the highest earthquake hazard (AFAD, 2023).
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Figure 4: The location of the study area on Tiirkiye's earthqu

Elazig, which is located on a 1st degree earthquake hazard area, was shaken by many major earthquakes
in its history, and thus, the rural settlements near the city had to be relocated many times as well (Kokiim
& Ozcelik, 2019; Sunkar, 2018). There have been many earthquakes which were felt by Elazig residents
and even caused various casualties. These earthquakes have had significant social, economic, and
environmental impacts on the city and its residents, affecting them from the past to the present.
Especially in the last 20 years, earthquakes in Sivrice have caused structural damage in various rural
settlements and in the city center of Elazig (Figure 5) (Sahin et al., 2020).
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Figure 5: Distribution of Earthquakes of 5 Mw and above in Elazig

The urban building stock, which was damaged in the 2007 Sivrice earthquake, was heavily affected on
January 24, 2020. In fact, 30% of the buildings damaged in the city of Elazig during the 2007 earthquake
were multi-story and masonry structures (Sahin et al., 2020). Of these structures, the heavily damaged
ones were demolished in a slightly controlled manner. However, during this process, especially in the
damaged buildings, the necessary arrangements were not made, and these buildings were allowed to be
used, although it was known that they would potentially collapse in future earthquakes. Such negligence
reveals an inadequacy in the city's disaster management. It is known that most of the buildings that were
destroyed or damaged in the earthquake on January 24 were structurally vulnerable, 2020, received prior
damages in previous earthquakes and continued to be used without making the necessary arrangements.
Dilek apartment building (Figure 4), which was destroyed in the January 24 earthquake, went through a
similar fate and collapsed in the last earthquake, causing 14 people to lose their lives. In the research
carried out after the earthquake, it was revealed that the building was heavily damaged in 2007, but it
was not demolished and continued to be used with minor repairs URL 1 (Saymaz, 2020).

f Fire 6: 14 people died in Dilek apartment building. Source URL 1.
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The earthquake of January 24, 2020 was an important turning point for Elazig. The earthquake caused
significant damage to numerous structures in the city. After the primary damage observations after the
earthquake by the Ministry of Environment and Urbanization MOE (2020), the type of damage of
buildings by neighborhoods with rapid scanning Figure 7 it is given in. Following the rapid assessment,
it was reported that 230 buildings in the city were destroyed, 9,070 buildings sustained slight damage,
1,278 buildings were moderately damaged, and 2,019 buildings suffered severe damage. (Sikoglu &
Gliney, 2020) (Figure 7). After the 2020 earthquake, the buildings that received minor damage continue
to be used with minor repairs. Heavily damaged buildings have been evacuated and made ready for
demolition. After the inspections, moderately damaged buildings were allowed to be used, if
reinforcement works were carried out.

230; 2%

2019; 16%

= Collapsed or Immediately Demolish
1278; 10%
= Sligh/Minor Damage

= Moderate Damage

= Severe Damage

9070; 72%

Figure 7: January 24, 2020 Earthquake damage status (Sikoglu & Giiney, 2020)

While the post-earthquake reconstruction process continued, two major earthquakes with magnitudes of
Mw?7.7 (depth = 8.6km) and Mw7.6 (depth = 7km) occurred on February 06, 2024, at 04:17 Tiirkiye
time and again at 13:24 on the same day, with the epicenters being Pazarcik and Elbistan districts of
Kahramanmaras (Presidency of the Republic of Tiirkiye, Presidency of Strategy and Budget Directorate,
2023). Eleven provinces were directly impacted by the Kahramanmaras-centered earthquake. In these
affected provinces, damage assessment surveys were conducted for 1,712,182 buildings. As a result, it
was determined that 35,355 buildings had collapsed, 17,491 required urgent demolition, 179,786 were
severely damaged, 40,228 were moderately damaged, and 431,421 sustained minor damage.
(Presidency of the Republic of Tiirkiye, Presidency of Strategy and Budget Directorate, 2023). In a
statement issued by AFAD, it was reported that 50,096 people lost their lives due to the earthquake,
while 107,204 individuals were injured (URL 2). In such a big earthquake, only two people lost their
lives in Elazig. However, numerous buildings within the city, especially moderately and slightly
damaged structures in the previous earthquake, were severely damaged. In examinations conducted by
the Elazig Directorate of Environment and Climate (2023), it was determined that 9 buildings in Elazig
had collapsed, 19 required urgent demolition, 2,306 were severely damaged, 163 were moderately
damaged, and 4,931 sustained minor damage (Figure 8).
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Figure 8: February 06, 2023, Earthquake damage status (Elazig Directorate of Environment and
Climate 2023)

Following the earthquake on January 24, 2020, it turned out that the desired result could not be achieved
with the earthquake that occurred three years later, although measures were taken such as the production
of quality housing in areas with high suitability for settlement throughout the city, the evaluation and
strengthening of the earthquake resistance of the existing building stock, the reorganization of the zoning
plan in a nature sensitive to disasters (Caglar et al., 2023). There are numerous reasons for this, including
structural deficiencies and errors such as inadequate seismic reinforcement details, non-earthquake-
resistant construction techniques, the use of low-quality concrete, and substandard workmanship (Dogan
et al., 2021). In fact, the use of readily-mixed concrete in building construction in Elazig started after
the concrete companies established in the city in 1991 and 1993. In addition, building construction and
building inspection in accordance with earthquake regulations started to be implemented after the year
2000. Considering the seismicity of the city and the fact that no lesson was learned from the earthquakes
experienced in the past, it is possible that similar outcomes will occur in future earthquakes.

In the field studies conducted following the earthquakes, the reasons for the damage the building stock
incurred in Elazig were determined as the problems arising from the design and the deficiencies arising
from the constructions of the buildings (Sahin et. Al., 2020). The main shortcomings caused by the
design are the lack of use of earthquake curtains (reinforced concrete curtains), highlighting architectural
usability rather than durable design, discontinuous arrangement of frame axles in a way that negatively
affects the transmission of earthquake load to vertical carriers, soft floor / weak floor irregularities, the
condition of buildings (adjacent order, discrete order), the number of building floors, and the fact that
buildings built before the year 2000 do not receive engineering services (Avcil et al., 2024; Caglar et
al., 2023; Dogan et al., 2021; Ince, 2024; Zengin & Aydin, 2023). The defects caused by the construction
are insufficient material strength and the arrangement of the carrier system elements without taking into
account the ductile design rules (Figure ) (Sahin et al., 2020; Dogan et al., 2021).

Figure 9: A view of thefully collapse Aykent Bu‘i“ldin URL 3: (Dogan et al., 2021)
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Figure 10: Distribution of structural damage in different urban patterns

3.3. Urban Growth: Between Earthquake and Calamity

The theory of rapid urbanization in urban growth (Bodo, 2019) in Elazig it is one of the exemplary
cities. Among the reasons for the rapid growth of Elazig are rural to urban migration and the increase in
birth rates after the 1950s, as in most developing countries. In addition, the economic development
models implemented on a national scale, the terror events in the region, the integration of the rural
population living in the flooded areas after the construction of the Keban Dam and the changing socio-
economic conditions throughout the country were effective in the growth of Elazig.

In fact, the first urban core of Elazig emerged with the transformation of rural settlements. Until 1950,
the spatial development of the city was limited. In this period, Elazig was mostly a city in the making.
Of course, it can be said that among the reasons for this is the effect of the newly established Republic
and the wars taking place on a global scale (Akdemir, 2013). The shift of the political center of the
country to Central Anatolia has also caused changes in terms of accessibility. Especially due to the
developments in road and railway networks, Elazig has started to cover a larger land area. The
construction of Elazig Train Station was the first state investment that has a positive effect on the spatial
development of the city. During this period, the establishment of various educational institutions and
the establishment of the town hall, led to the rapid transformation of the city center. During this period,
two-storey, masonry buildings, each floor of which is residential, began to become widespread in the
city. These buildings were structures built without engineering services. With the increasing need for
housing and changing urban income rates, these structures started to leave their places to apartment

blocks.
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In the 1950s and 1960s, there was no effective urban planning that could cope with the size and speed
of growth in the region. To address the new housing demands of the growing population, a single and
simple zoning permit could be obtained with the sole decision of the local government, regardless of
any potential problems such as zoning status, suitability for settlement, adequate transportation network
and infrastructure. Consequently, the rural areas on the outskirts of the city have been swiftly integrated
into the urban fabric. In particular, due to the small industrial zone established to accelerate industrial
activities in the city, the nearby village of Kersik (Kizilay neighborhood) were rapidly incorporated into
the urban area. The elements that are effective in the spatial growth of the city were not the result of a
planning process but are only about to meet the need for new housing spaces of the growing population.
Due to the slum tendencies that emerged in this period, the houses built by the newcomers to the city
with their own means began to become widespread on lands without any zoning plans. Slums, which
are a collection of village-like structures built on state owned and private lands on the periphery of the
cities without permission, were innocent shelters at first, but they became widespread due to the zoning
amnesties practiced and gained commercial value over time with the acquisition of zoning rights and
turned into apartment blocks(Tugac, 2021).

In the 1970s and 1980s, the developments happened in the axis of "migration-industrialization-
urbanization" had an important place in the change of the urban landscape (Akdemir, 2013, Tiirkoglu &
Akdemir, 2022). The city tended to develop in line with transportation routes. In this period, the
establishment of the community college, the incorporation of the population living in the flooded rural
areas due to the construction of the Keban Dam, and the rural-to-urban migration trends that started
throughout the country, accelerated the spatial growth of Elazig. In addition, reinforced concrete
apartment buildings have become increasingly common with the Condominium Ownership Law
published in 1965, which has changed (Keles, 2015). In Elazig, after 1975, masonry apartment buildings
that did not receive engineering services and did not comply with earthquake regulations started to
become widespread.

The global adoption of neoliberal policies in the 80s affected the growth of Elazig. A rapid construction
process has been started in the urban space, and the slum areas on the periphery of the city have been
considered as a problem. Within this scope, the Housing Development Administration of Tiirkiye
(TOKI) was established in 1984 (Y1ilmaz, 2016). The purpose of the public housing administration has
been to create new housing areas suitable for the lower and middle income level population in the areas
on the periphery of the city in order to meet the housing needs of the newly added population to the city.
After 1984, with the establishment of mass housing constructions, the neighborhood of Dogukent, 4 km
from the city center, in the east of Elazig, and Abdullahpasa neighborhood, 8 km from the southwest,
were made available, cheaply, for development by the municipality together with an
infrastructure(Akdemir, 2013). In this period, with the effect of additional zoning plans for housing
construction, Siirsiirii and the Hilalkent neighborhoods were established (Karakas, 2008), and the city
grew westward on the transportation axes and this determined its current morphological boundaries.

With the continued impact of neoliberal policies and the lessons learned from the 1999 Marmara
earthquake, since the 2000s, basic housing and shelter needs have transformed into secure and disaster-
resistant urban growth. Particularly after the 1999 Marmara earthquake, the resilience of the existing
housing stock began to be addressed. After 2005, due to changes in building regulations and individuals’
desire to live in safer areas, individuals from middle and upper-income groups started to settle on the
slopes located in the northern part of the city. These construction trends initially led to the rapid
development of Cumhuriyet Neighborhood, followed by Caydagira Neighborhood.

This trend towards disaster-resistant development was further reinforced after the January 24, 2020
earthquake. Urban growth continued with the establishment of new earthquake-resistant urban structures
built by the Housing Development Administration of Tiirkiye (TOKI) on state-owned lands, mostly on
the perimeter of the city. With the completion of the new housing projects initiated by TOKI after the
earthquake, the city has grown towards areas with lower earthquake hazard in the northern and southern
directions (Figure 11).
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Figure 11: Development of Elazig Urban Form. Source: Elazig Kentsel Strateji Belgesi, (2017) (The
graphic arrangement has been renewed by the author and the developmental periods have been

updated)

3.4. Impact of Earthquake Disasters on the Structure of Development and Urban Form

Urban form is the spatial expression of a complex and dynamic interplay among diverse social,
economic, geographical, cultural, physical, and technological factors that play a critical role in shaping
and transforming cities, influencing the spatial and temporal dynamics of human activities and the flow
of materials and information (Sharifi, 2019). On post-disaster recovery planning, the literature treats the
urban form as a place that needs improvement, not as a place to support post-earthquake recovery
activities (Irajifar et al., 2016). A similar situation applies to Elazig. So how did the post-earthquake
transformation of the urban form in Elazig differ between the two earthquakes? The rest of the study
explores this question.

As previously mentioned, Elazig is a city highly susceptible to earthquake hazards. Over the past twenty
years, it has experienced numerous earthquakes with magnitudes exceeding 5. The largest earthquakes
affecting the urban environment were the Sivrice earthquake on January 24, 2020, and the
Kahramanmaras earthquake on February 6, 2023. In this study, rapid visual scanning (RVS) components
were used to determine the risk of damage to buildings located in earthquake hazard areas. Because this
type of classification of the existing building stock makes it easier to quickly determine the susceptibility
of a building to earthquakes by grouping together buildings made of similar materials and with systems
resistant to similar seismic forces ((FEMA, 2015; Ger¢ek & Giiven, 2023). In the study area, while
evaluating for two different periods, the existing RVS indicators were used. (Demirbas et al., 2022)It
has been revealed that there is a large agreement between the damage risk results obtained from rapid
assessment methods and the damage levels that occurred after the Elazig-Sivrice Earthquake (2020). In
the physical condition assessment of the existing building stock, the current situation was evaluated by
using the parameters of building age, number of floors, construction year, layout status, apparent
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building quality and damage status in the evaluations, it was seen that many buildings in different areas
of the city were vulnerable to earthquake hazards (Figure 12).
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Figure 12. Physical Condition Comparison of Building Stock Before and After Earthquakes

In 2019, it is observed that the current building stock is in 43% bad, 41% medium and 16% good
condition. In the 2020 earthquake, this adversely affected the earthquake resistance of the urban building
stock and many buildings were damaged and destroyed. After the earthquake, the efforts to improve the
existing urban fabric continued without non-stop. However, after the earthquake that occurred in 2023,
the urban building stock was once again adversely affected, and many buildings were damaged (Figure
14). Although many measures have been taken to increase the resilience of the urban form in Elazig, it
is obvious that the city is still not fully resistant to future earthquakes. After the two major earthquakes,
26% of the existing urban building stock is in good condition, 47% is in moderate condition and 27% is
considered bad (Figure 13).
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Figure 13. Physical Condition Comparison of Building Stock Before and After Earthquakes
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In 2020, the urban area of Elazig was classified into Urbanization Promotion Areas (UPA) and
Urbanization Restricted Areas (URA) in accordance with the Turkish Zoning Planning Law (Figure 15).
With the changing zoning plan, UPA covers the currently built environment and areas that will be built
in the future. The UPAS have been planned taking into account the general land use. The construction
in these areas should be in accordance with the rules of the zoning plan. Otherwise, construction is not
allowed. Conversely, URAs are areas where urban development is limited, with a maximum of two
storeys, and are more suitable for public space use. Following the earthquake on January 24, 2024,
additional restrictions were implemented for structures to be constructed in these areas. The purpose of
this was to prevent unplanned development and to support the earthquake-resistant recovery of the
Elazig urban area. These restrictions were put into effect immediately after the earthquake, with the
decision of the local government. After the 2020 earthquake, the buildings damaged by the disaster were
promptly evacuated and demolished. To meet the housing needs of the existing population, designated
reserve areas on the city outskirts were allocated for settlement and development. The areas severely
impacted by the earthquake were re-planned and made available for construction in compliance with
earthquake regulations.

In the period from 2020 to 2024, 4040 licensed buildings were built in Elazig (TUIK 2023). In 2020,
when the first major disaster occurred, 798 buildings were built. In the 2021-2022 period, after building
construction reached the highest level (2418), this figure decreased to 824 in 2023, when the
Kahramanmaras earthquakes occurred. However, although the number of building constructions seems
to be decreasing, after the earthquake in 2023, it can be concluded that recovery efforts are continuing.
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Figure 15. Land use restrictions in Elazig.

Most of these building constructions are UPAs (about 93.7%). Since the disaster, almost all new
buildings have been built in these areas. This number has not changed significantly over time. This is
due to the strict restrictions imposed on building construction in URAS, and the fact that most of these
areas are agricultural lands with conservation clauses. In addition, these areas are alluvial terrains that
are geologically inconvenient to settle, and they have slope values around <10%. In the Elazig zoning
plan, these areas were defined as "not suitable for urban settlement". Therefore, the construction of
maximum two-story detached houses with gardens is allowed in URAs. In these areas, houses with a
maximum height of 6.5 meters can be built. In general, the lower floors of these buildings are 3.5 m,
while the upper floors are 3 m high (Figure 15).

84.6% of the buildings constructed in UPAs were built on previously vacant land. In addition, 29.74%
of the structures built after the earthquake were built on urban reserve lands. In the second article of the
Law No. 6306 on the Transformation of Areas under Disaster Risk, the reserve area is defined as "the
areas determined by the Ministry to be used as a new settlement area in the applications to be carried
out in accordance with this Law, upon the request of TOKI or the Administration or ex officio, with the
approval of the Ministry of Finance" (Ozliier, 2012). These areas are independent of the existing urban
fabric, do not have the quality of agricultural land and are owned by the state. On the other hand, 8% of
the existing buildings were built on the lands where the previous structures were damaged due to
previous earthquakes, with a new planning, using state resources. While 91.5% of these buildings are
residential buildings, 8.5% are other types of buildings (schools, hotels, offices, etc.).
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Figure 16. Building construction according to zoning plan area utilization and Building Type in
Elazig

Elazig is inclined to transform its building stock, an important component of urban form, due to the
earthquakes experienced in the last three years. With the transformation of the building stock, the goal
is to minimize the effect of earthquakes on the urban form. However, reasons such as the fact that the
houses built before 2000 are built before earthquake regulations and that many of them were built
without engineering services prove that they will likely be adversely affected by future earthquakes.

3.5. Effect of Earthquake Disaster on Social, Economic and Demographic Structure

Elazig, just like other cities of Tiirkiye, has generally experienced an exponential population growth
over time. Although it increased gradually from the proclamation of the Republic to 1950, the most
important developments took place after the 1950s. Developments in population growth after 1950 have
affected the sensitivity to disasters. In particular, the increasing urban population has brought with it
unplanned urbanization, uncontrolled housing construction, urbanization without infrastructure and an
increase of low-income population.

450000

400000

350000

300000

250000

200000

150000

100000

50000 5
1927 1935 1940 1945 1os0

Figure 17: Development of the population of Elazig (1927-2023)

The distribution of the population within the city has also been shaped by earthquakes. In the past,
transportation networks were mostly effective in the distribution of the urban population, however, after
the 5.4 magnitude earthquake that occurred on February 21, 2007, the urban population tended to
concentrate towards the Abdullahpasa and Cumhuriyet neighborhoods, which are considered to be more
resilient in to earthquakes. Of course, this earthquake was not the only reason for such a shift. However,
it is obvious that it had a triggering effect on the mobility of the urban population. In the following
periods, with the new housing needs of the middle- and upper-income groups and the construction of
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houses with nice views, Cumhuriyet and Abdullahpasa neighborhoods have become the most densely
populated neighborhoods (Akdemir et al., 2015)

In 2012, mass housing initiatives aimed at addressing the housing needs of low-income groups,
combined with increasing earthquake awareness, transformed the Caydagira neighborhood into the
largest neighborhood in the city. Especially after the 2020 earthquake, mass housing projects have
become the most population dense areas, as in Caydagira and Safran Neighborhoods in the north and
the newly established Giineykent neighborhood in the south. Urban resident mobility has shifted to
newly established neighborhoods where earthquake hazard is low. The main reason for this is the
collapse of the buildings belonging to the pre-2000 period in the city center due to the earthquakes and
the replacement of the earthquake victims in houses with relaxed payment conditions constructed in the
mass housing areas built by TOKI, on the slopes of Mount Meryem. Thus, earthquakes shifted the city,
which was established on a valley floor, to higher slopes with lower earthquake risk.
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Figure 18. Spatial distribution of the Population

Economic indicators in Tiirkiye are usually explained through the sectoral distribution of the labor force.
According to the 2022 data of the TUIK, the labor force participation rate in Elazig was 48%, the
employment rate was 44.1% and the unemployment rate was 8.1%. When we look at the sectoral
distribution of employees, those working in the service sector seem to be the majority. Considering the
distribution of labor force on the basis of sector, the rate of employees in the service sector is 52.1%,
the rate of agriculture is 28.20% and the rate of those working in the industrial sector is 28.2% (Sarisik
etal., 2023).

In the research conducted on the enterprises where 20 or more people work in Elazig, it was seen that
the construction sector was dominant in terms of the sectoral distribution of employees, especially after
the earthquake. The number of workplaces in the construction sector, which stood at 66 during the 2020
earthquake period, gradually increased in the aftermath. Earthquakes experienced in the city can be cited
as the main reason for this. Because after the earthquakes, the demolition of damaged buildings
continued throughout the city, while the construction of new buildings required the construction sector
to grow.
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Table 2: Sectoral Distribution of Enterprises with 20 and more employees in Elazig (TUIK 2023)

Number of Enterprises

Sector

2020 2021 2022 2023
Construction 66 84 119 93
Manufacturing 81 93 99 113
Wholesale and Retail 82 76 84 95
HORECA 37 28 33 37
Transportation and Storage 20 28 26 30
Administrative and Support Services 23 23 22 31
Healthcare and social services 16 14 21 20
Education 17 13 19 21
Professional, scientific and technical 8 4 13 9
Mining and quarries 19 14 12 16
Electricity, gas, steam and air conditioning
manufacturing and distribution 10 8 11 11
Culture, art, entertainment, recreation and sports 4 3 4 5
Other services 3 3 2 3
Real Estate 3 3 2 3
Information and Communication 3 1 2 2
Water supply: sewage, waste management and treatment 1 1 2
Finance and insurance 1 1 1 0

Elazig's heavy reliance on the manufacturing, trade, and construction sectors has made the city
particularly susceptible to the boom-and-bust cycles inherent in these industries. In recent years, the
impacts of national and global economic shocks have become evident, with rising unemployment levels
and a surge in construction activities following earthquakes. Although developments in the construction
sector might come in hand for the reconstruction process of the city, they may also cause worrying
consequences for the future. For this reason, it is necessary to diversify the city's economy towards other
sectors such as education and healthcare.

4. RESULTS

This study traces the change and resilience of the urban profile of Elazig, in the wake of one of the
deadliest disasters in recent years. The city of Elazig, an urban center in eastern Tiirkiye, has been
grappling with economic and social structural distortions throughout its ongoing urbanization process,
compounded by the persistent earthquake crisis. As in other Turkish cities, after the 1950s, people
looking for new job opportunities migrated from rural areas to cities. However, the lack of preparedness
of both these individuals and existing cities has led to the creation of neighborhoods that lack urban
services, employment options, and basic needs such as transportation and educationln the process of
urban integration of these neighborhoods, transformation practices lacking proper planning and disaster
resilience have resulted in significant loss of life and property. Therefore, the damage caused by
earthquakes is a big problem for the cities. However, post-earthquake recovery efforts and disaster
adaptation strategies offer an opportunity to create a more resilient city and sustainable urbanization.

After large-scale disasters, governments often plan and implement projects themselves (Ubaura et al.,
2016). In Elazig, which is the subject of this study, housing projects supported by the central government
were quickly built in earthquake-resistant areas, especially on public lands. However, due to the rapid
urbanization and the rapid construction requirement that comes with it, the earthquake resistance of the
urban pattern before the year 2000, which lacks engineering services, is quite low. These areas also
correspond to the central business and commercial areas of the city. It shows that an earthquake of
similar magnitude in the future will affect the city socially, economically and environmentally. On the
other hand, construction tendencies are increasing in areas where the middle and upper income groups
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prefer more and where the government builds earthquake-resistant social housing. These areas are
evaluated as areas with high earthquake resistance. This is more than a perception, as a matter of fact,
after the earthquakes, almost no structural and environmental damage has occurred in these areas.
Buildings in these areas, which used to be indicators of the status of wealthy individuals, are now seen
as the key to safe, livable and earthquake-resistant urbanization. In the past, while the city was on the
valley floor and in a course of development suitable for transportation networks, after the earthquakes,
a rapid construction process was initiated in areas that are more geologically suitable for settlement and
have higher earthquake resistance, especially on slopes and plateaus. In this sense, it can be said that the
recovery process after the earthquake is more resilient and sustainable. However, after the earthquake,
in heavily damaged areas in individual parcels, reconstruction proceedings are very slowly and this
reduces the rate of urban parcel utilization. The use of these spaces as green spaces, emergency gathering
areas or public spaces in the congested urban fabric will strengthen the discourse of a more resilient city.
As a result, given the current urban pattern of Elazig, disasters such as earthquakes, floods, climate
change and epidemics continue to threaten the city's urban resilience. Therefore, the city's resilience
must be bolstered through disaster preparedness and mitigation strategies, alongside inclusive and risk-
reducing policies. It is essential for Elaz1g to align its urban resilience strategy with an earthquake-
focused agenda and enhance the capacity of vulnerable areas and populations to adapt to adverse
scenarios.
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