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ABSTRACT

Rapidly growing cities following The Industrial Revolution 
remained insufficient to fulfill today’s necessities. Also, 
natural disasters such as earthquakes, floods or unsound 
structures have affected the development of cities 
adversely. Although natural disasters can be unpredictable, 
the issue of preparing cities for natural disasters, planning 
cities and regulating laws accordingly are becoming 
increasingly crucial. Urban regeneration activities are one 
of these preventions taken in this purpose. It is observed 
that countries such as Turkey, faced with natural disasters 
intensively, suffer from serious physical, financial and 
moral losses. Therefore, urban renewal activities have 
gained importance in Turkey after The Gölcük Earthquake 
(7.4Mw) and The Düzce Earthquake (7.2Mw) in 1999. The 
first urban regeneration project in Kocaeli where was one of 
the cities experiencing hard collapses of these earthquakes 
is about to be completed. Research of the principles of 
urban sustainability and resiliency in urban regeneration 
practices, which are priority issues due to natural disaster 
risks, has come into prominence. It is important not only 
to make urban areas more resistant to disasters but also to 
design according to social, economic and ecological criteria 
to make more livable. In this study, social, health, green, 
transportation and educational areas of the first urban 
regeneration area in Kocaeli were examined in terms of 
the basic needs of the city. For this purpose, pre and post-
project zoning plans are analyzed and transferred to the 
GIS. The areal changes in the above-mentioned needs 
are evaluated for changing population density and their 
sufficiencies are compared.

KEYWORDS:
Geographic Information Systems; Sustainability; Urban 
Regeneration; Zoning Plans, Natural Disaster Risk.
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1. INTRODUCTION 
Although natural hazards are unpredictable, the issue of preparing cities for disasters, taking necessary 
preventions together with laws and regulations, and planning cities in this direction has become an increasingly 
critical and major subject in our country and the world. A proper urban system is a city that not only supplies 
the social, economic and environmental needs of the inhabitants but also protects them against potential risks 
and achieves crisis management in case of a natural disaster or other serious conditions. The concept of 
resilience is an approach that has emerged to accomplish and sustain such an urban system. There are various 
definitions of resilience in the literature according to different purposes and different needs of cities (Molavi, 
2018; Saunders & Becker, 2015). A resilient city is a city that can have the ability to recover after a disaster, 
maintain its balance and proceed with its urban activities as soon as possible (Papa, 2012). Essential 
preventions should be taken to ensure that cities are damage in the minimum possible way from disasters and 
crises. Resilient cities are planned and developed by considering all these risks and conditions and can use 
and manage all the required tools within this scope. Major tools for cities to be resilient and prepared for all 
risks and disasters can be listed as laws and regulations, zoning plans, disaster risk management practices, 
construction control services, insurances, infrastructure information systems, urban regeneration projects, etc. 
(Andres & Strappazzon, 2011; Benson, 2016; Godschalk, 2003; Meerow, Newell, & Stults, 2016). One of the 
most effective methods is the urban regeneration projects to reduce risks of the unplanned cities in disasters 
risk areas. Urban regeneration can be defined as a comprehensive integration of the vision and action to solve 
the many-sided problems of urban areas that are lacking to improve economic, physical, social and 
environmental conditions (Ercan, 2011; Zheng, Shen, & Wang, 2014). Increasing energy consumption and 
carbon dioxide emissions in cities due to increasing population also accelerates the functional, economic and 
aesthetic aging process in urban tissue. Along with unplanned settlement, urban sprawl causes the destruction 
of natural areas and deterioration of the quality of environmental life (Mohamed, Baharum, Senawi, & Salleh, 
2016; Ulubaş Hamurcu & Aysan Buldurur, 2017). Taking all this into consideration, it has become important 
to plan cities in a sustainable way and to regulate urban regeneration activities according to the sustainability 
criteria.  
The theme of sustainability is a system including economic competitiveness, the improvement of environmental 
performance and balanced social integration. In this regard, in order to achieve the ecological, economic and 
social targets the definition of the participants responsible for continuous control is substantial for 
sustainability. The private sector, national, regional and local actors and nongovernmental organizations can 
be considered to be involved in a sustainability issue (Ulubaş Hamurcu & Aysan Buldurur, 2017). The 
development of urbanization in harmony with environmental principles is directly related to the sustainability 
of urban planning policies (Hemphill, Mc Greal, & Berry, 2004; Noor, Asmawi, & Abdullah, 2015; Peng, Lai, Li, 
& Zhang, 2015; Wheeler, 2004). Nowadays, low energy consumption, efficient use of renewable energy 
sources, compliance with ecological principles of land use, and participation of people in decision-making 
processes are increasingly important issues to ensure this harmony. Industrialization and development 
movements are inadequate due to the continuous increase in population; raw material consumption is 
increasing rapidly and environmental and economic problems are arising. The growing population in cities 
increases demands on services such as transportation, infrastructure, waste management, and this case 
causes pressure on urban planning and the environment (Anderson, 2013; Gölbaşı, 2014; Newman, 1999; 
Nijkamp & Pepping, 1998; Shen, Jorge Ochoa, Shah, & Zhang, 2011).  
In the 1950s, the urbanization actions accelerated with the increasing migration from villages to cities in 
Turkey. The agricultural activities decreased and demand for industrial activities has developed in this period. 
The increasing population caused unplanned urbanization and the squatters to occur in the cities ((Demir & 
Yılmaz, 2012; Genç, 2014; Güzey, 2016; Kaya, 1989; Sağlam, 2016). For many years, the governments tried 
to solve the urbanization problems with various zoning and construction amnesties. However, it can be said 
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that these amnesties and new laws did not provide enough benefits to cities and they have even made the 
problems more unsolvable ((Türker Devecigil, 2005; Uzun, Çete, & Palancıoğlu, 2010; Uzun & Şimşek, 2015)). 
Gölcük (7,4 Mw) and Düzce (7,2 Mw) Earthquakes in 1999 have caused a compulsive awakening in the whole 
country in terms of urbanization (Tolon & Mızrak, 2017). Especially, these earthquakes caused huge damages 
to the Marmara Region known as Turkey's industry zone. Kocaeli was one of the damaged cities too. Kocaeli 
is still one of the most important industrial cities in Turkey and it is located on a zone of high seismic risk. In 
addition to the urbanization problems that have become totally unsolvable in industrial cities of Turkey, these 
earthquakes made clear that people and their lives are vulnerable to disasters. As a consequence of all, the 
urban regeneration idea has become a necessity. 
Zoning plans are designed to fulfill the needs of cities for the future with various land use functions ((Demiroğlu 
& Karakuş, 2012). Zoning plans are critically momentous in the development and orientation of cities in 
accordance with the principles of urbanization. However, when we look at Turkey, after the 1950s, it was 
unlikely possible to plan rapidly growing cities in Turkey. Cities developed with their internal dynamics and 
tried to find their own solutions for the needs of that time. Then, governments tried various solutions with 
these zoning plan arrangements suitable for these spontaneous urbanization models. These methods which 
shed no light on the future were also far from adapting to the circumstances of the time. Urban regeneration 
and legal arrangements provide the opportunity to fully regulate old zoning plans and unplanned urbanization. 
“The first urban regeneration area” in Kocaeli was announced in order to eliminate housing deficiencies, to 
increase earthquake-resistant construction and to solve transportation problems by providing access to mass 
housing constructed after the earthquake. In this study, zoning plans before and after the Gölcük earthquake 
are compared in "the first urban regeneration project" of Kocaeli. First, briefly, the history of Turkey's 
urbanization is described and the changes in land use functions are analyzed in a GIS model. 

2. THE URBANIZATION HISTORY AND LEGAL REGULATIONS IN TURKEY 
Urbanization process in Turkey, despite some differences, is similar to other underdeveloped or developing 
countries. Until the 1950s, agriculture-based economies generally defined the basis of relations of production 
in the country. Therefore, until the 1950s, it cannot be mentioned about intense urbanization for Turkey. 
Nevertheless, for the establishment of the modern city of the Republic of Turkey, Municipal Law No. 1580 was 
issued in 1930. The Law which was one of the first important urbanization laws of the Republican history 
mandated the development of zoning plans by municipalities for all settlements which had a population more 
than 2000 (Resmi Gazete, 1930). 
Urbanization has gained momentum with the industrialization movements supported by foreign capital in the 
1950s and the investments in major cities of the country. Other factors accelerating urbanization can be listed 
as the expansion in the road network and transportation facilities, and the opportunities in education and 
health services in certain urban areas. Immigration from rural to urban areas accelerated, because of the 
changes in social, political and economic relations in the society. People who migrated from villages to cities 
firstly built houses called "squatters" on public lands. Squatters were generally lacked infrastructure services 
such as electricity, water (Genç, 2014; Uzun & Şimşek, 2015). In order to prevent problems caused by rapid 
urbanization, Zoning Law No. 6785 entered into force in 1956 (Resmi Gazete, 1956). 
In the period between 1960 and 1970, it became clear that squatter settlements, which were seen only as 
construction and sheltering problems, were also a socioeconomic problem. The existence of squatters was 
formally adopted in the first time by the state with Squatter Law no 775, which was issued in 1966 (Resmi 
Gazete, 1966). It was aimed to improve the existing squatter settlements and to prevent the construction of 
new squatters by this law. For this purpose, governments gave title deed to the squatter owners and provided 
infrastructure services. These applications actually legitimized the squatters and accelerated the construction 
of new squatters. Because actual socio-economic problems such as injustice in the distribution of income have 
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not been solved, to solve the squatter problem was impossible. “The amnesty laws” supported the permanence 
of the squatter problem. Law No. 2981 issued in 1984 was one of "the amnesty laws" (Resmi Gazete, 1984). 
It was tried to solve the problem by granting ownership rights to those who settled illegally in public areas 
with this law. 
On 3 May 1985, the new Zoning Law No. 3194 entered into force to ensure the convenience of the settlements 
in urban areas according to planning, science, health, and environmental conditions. With this law, extensive 
planning and development affairs were enforced in the cities by the municipalities (Resmi Gazete, 1985). 
Unfortunately, it was impossible to solve the problems of urbanization in major cities by this law completely. 
As a result, from the 1950s to the 2000s, the social and economic problems caused by the rapidly changing 
relations of production and the rapid urbanization have not been sufficiently solved, hence irregular and not-
resilient urbanization emerged overall the country.  

3. LEGAL REGULATIONS IN TURKEY AFTER GÖLCÜK EARTHQUAKE IN 1999 
The Gölcük earthquake in 1999 caused a moral and economic collapse firstly but then caused an awakening 
in the overall country. As a result of this earthquake, 18373 people lost their lives; 285211 houses and 42902 
workplaces were damaged (Wikipedia, 2019). These extreme damages have taught the reality which 
unplanned urbanization puts human life at risk, especially in disaster risk areas. The earthquake revealed that 
the country was not prepared at a sufficient level for many issues. For example, transportation and 
telecommunication nets were collapsed. Search and rescue works were inadequate. It was understood that 
there was no proper insurance system. Generally, emergency legal arrangements were always entered in the 
force in order to bind up wounds after every earthquake in the country (Şengün, 2007). In this regard, the 
Decree-Law no 574 was issued, immediately after the earthquake. However, this earthquake affecting the 
whole of Turkey expressed the necessity of some radical changes for this time. Renewal of urban areas which 
are collapsed and not resistant to earthquakes became the main topic. There were a few urban transformation 
projects in Turkey until that day and the projects could usually be applied by special laws. An example was 
the “Dikmen Valley Urban Transformation Project”, which was adopted in 1990 in the capital city, Ankara 
(Demirci, 2004). Another example was the “Northern Ankara Entrance Urban Transformation Project” 
implemented with the special law no 5104 in 2004 (Resmi Gazete, 2004). Especially, it can be said that the 
purpose of the "Northern Ankara Entrance Urban Transformation Project" was a physical transformation. Until 
that date, there was still no clear legal regulation which defines urban transformation's purposes and control 
mechanisms. Article 73 with entitled "Urban Transformation and Development Area" of the "Municipal Law" 
No. 5393, which entered into force in 2005, provided a major expansion. This article authorized municipalities 
to implement urban transformation in order to rebuild older parts of the city, to create housing, commercial, 
industrial and social areas, to take precautions against earthquake risk, to preserve the historical and cultural 
structure of the city. Unfortunately, many projects based on this article have received negative criticisms that 
urban transformation has diverged from its renewal and conservation purposes. Following the Van earthquake 
where 644 people lost their lives in 2011 according to Disaster and Emergency Management Presidency 
(AFAD)(AFAD, 2014), the necessity of regulating a specific law to reduce the losses before the disaster has 
become the main topic again. Finally, Law No. 6306 on "Transformation of Areas under Disaster Risk" was 
published on 16 May 2012. This law sets out the principles of improvement, re-settlement, and renewal in 
order to create healthy and safe living spaces in disaster risk zones (Resmi Gazete, 2012a). Unfortunately, this 
law has caused many discussions and many of its articles have been rescinded or rewritten. 
Besides legal regulations related to urban transformation, some other important regulations have been entered 
into force after the earthquakes in 1999. "Building Inspection Law" No. 4708 which came into force in 2001 
can be given as an example (Resmi Gazete, 2001). The purpose of this law is to ensure the construction of 
structures conforming to standards for safety of life and property. Also, one of the important regulations is 
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the "Regulation on Buildings to be Constructed in Seismic Zone" which were arranged in 2006 but entered into 
force one year later (Resmi Gazete, 2006). This regulation includes many crucial changes to build resistant-
constructions against earthquake. Unfortunately, this regulation was started to be implemented in some 
provinces, and it was decided to implement it all over the country after the Van earthquake in 2011. Another 
regulation is the decree-law no 587 named as "Compulsory Earthquake Insurance" was entered into force in 
1999 (Resmi Gazete, 1999). This regulation was rearranged as "Disaster Insurances Law" No. 6305 in 2012 
(Resmi Gazete, 2012b).  

4. STUDY AREA 
Kocaeli with a surface area of 3397 km2 is located in Marmara Region of Turkey. The population of the city in 
2018 has exceeded 1,9 million according to the Turkish Statistical Institute (TUIK, 2018). The city is located 
on an important road connecting Asia and Europe and has a natural harbor; İzmit Gulf which is a busy sea 
route. Because Kocaeli with important industrial institutions and an advanced economy is one of Turkey's 
largest industrial cities, pays the most tax contribution in Turkey. According to data from TUIK in 2015, while 
the average daily income of all provinces is 58 TRY, this value is 85.6 TRY for Kocaeli (TUIK, 2015). However, 
the earthquake (7.4 Mw) which was the epicenter of Gölcük on August 17, 1999, caused extreme damages in 
Kocaeli and surrounding cities. A lot of people lost their lives and houses and business sites were damaged by 
this earthquake. These heavy losses affected the whole country as much as Kocaeli. The restoration of 
economic and social damages was not really easy. Even it can be said that the earthquake had negative effects 
on the 2001 economic crisis all over the country. The negative cases have revealed that the government, 
society and cities should have taken legal, physical and social preventions against natural disasters. After the 
earthquake, many laws in terms of urbanization and construction have been enacted to prevent and reduce 
disaster damages. The Decree-Law no 574 was issued on 31.08.1999, immediately after the earthquake. The 
law has given the authority to determine the new housing areas and to build the mass housing quickly in the 
provinces damaged by the earthquake to The Ministry of Environment and Urbanization. For this aim, a total 
of 43053 houses were constructed in these provinces.  
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Fig. 1 Distribution of mass housing in Kocaeli after Gölcük Earthquake 
 

Fig. 2 First Urban Regeneration Area in Kocaeli and Cedit Urban Regeneration Area 
The number of houses within Kocaeli province is 17776 (Kömürlü & Öztekin, 2007). Fig. 1 shows the 
distribution of these houses in Kocaeli. The main elements of this planning can be listed as follows: canalizing 
cities towards solid ground, reducing the density of old urban areas (Şengün, 2007) solving the sheltering 
problems, building earthquake-resistant constructions. Despite these optimistic approaches, it should be 
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known that some new problems had arisen. These problems can be listed as transportation and infrastructure 
problems, problems with social facilities and creation of new unearned income areas. After two major 
earthquakes (Gölcük & Düzce in 1999) in Turkey, the processes of urban transformation have been started 
for improvement of city resilience against natural disasters. In this context, various urban renewal projects 
have accomplished and continue to be achieved in Turkey, especially Kocaeli. The decision on the practice of 
the “First Urban Regeneration” in Kocaeli was taken in 2005 and the area was expanded with an additional 
decision in 2006 (Fig. 2). Because there was no other legal basis for urban transformation in those years, the 
legal basis of the “First Urban Regeneration” in Kocaeli is Article 73 of The Law No. 5393, named Municipal 
Law. Following the enactment of the Law on “Transformation of Areas under Disaster Risk” No. 6306 in 2012, 
urban transformations in Kocaeli have been started to be applied on the basis of this law. Examples of such 
projects are the Gölcük Denizevler Urban Regeneration and the Cedit Urban Regeneration Projects. According 
to the decision of the Ministry of Environment and Urbanization in 2015, Denizevler Neighborhood was defined 
as a risky area based on Article 2 of Law no 6306. For the local people, earthquake-resistant new constructions 
were built in Sivritepe approximately 3.5 km to the northwest of Denizevler (Fig. 3). The project is about to 
be completed in 2019. Similarly, Cedit Neighborhood was also defined as a risky area based on Law no 6306 
in 2015, but the project has not been implemented yet. The Cedit Project is the neighbor of the study area 
and is shown in Fig. 2. 
 

 
Fig. 3 Denizevler Urban Transformation Area and Sivritepe New Houses Area 
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The study area which is the first urban regeneration area was determined to be about 770000 m2 with the 
final decision taken in 2010. The construction was mostly completed, and the remaining parts are about to be 
completed by 2019. Fig.2 2 shows the satellite image of the study area. Fig. 4 shows the view of the area in 
2007 (left) and 2018 (right). First urban regeneration area is located at the city center. 4626 houses, Training 
and Research Hospital of Kocaeli University and new campus of the university were built to the north of the 
project area, after these earthquakes, as shown in Fig. 1.  
The zoning status of the project area was generally planned as detached and three-story, before the 
regeneration. Some buildings were allowed to build two-story. However, as explained in the previous section, 
it can be said that due to consecutive construction amnesties and shanty settlement, it was not according to 
the legal situation of construction in the region. As a result, the area is one of the areas that have been built 
and then subjected to the legal process in Turkey.  
 

  

Fig. 4 Study area highlighted with the yellow line, in 2007 (left) and in 2018 (right) 

5. ANALYSIS WITH THE DESIGNED GIS MODEL 
In the first step of this study, it is aimed to detect the change of different usage functions in the zoning plans, 
before and after urban regeneration project. For this aim, the old and new zoning plans are transferred to the 
geographic information system using the ArcMap 10.1. The land use functions in the plans are divided into 11 
different classes as shown in Tab. 1. There was no area for the Cultural Facility, the Technical Infrastructure 
Facility, and the Trade classes in the old zoning plan. It is seen that these classes are included in the new 
zoning plan after the urban regeneration. On the other hand, it is determined that the area of approximately 
1,2 ha, which was excluded of the zoning (non-zoning area) because of geological reasons in the old zoning 
plan, was evaluated as road and green area in the new zoning plan. Also in the study, the Green Area class in 
the old zoning plan contains the total of six sub-classes which are the Children Playground, the Area to be 
Reforested, the Park, the Green Area, the Cemetery Area and the Highway Area. Similarly, the Green Area 
class in the new zoning plan contains three sub-classes in the form of the Area to be Reforested, the Green 
Area and the Highway Area. Fig. 1 shows that there is a highway in the north of the urban regeneration area. 
There are areas that the General Directorate of Highways expropriated and woodland around the highway. 
For this reason, these areas are included in the Green Area class. The Cemetery Area in the old zoning plan 
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was designated as a reserve area but was not used as a graveyard in those years. Hence, the Cemetery Area 
is also included in the Green Area class.  

 
Fig. 5 Distribution of land classes before the urban regeneration 

 
Fig. 5 and Fig. 6 show the geographical information system and the distribution of land classes formed with 
old and new zoning plans. A graph of the ratio of land classes to the total size of urban regeneration area is 
given in Fig. 7. It is seen that the percentage of the Housing Areas is preserved as size when Tab. 1 and Fig. 
7 are examined. There were 729 parcels in the area before the urban regeneration. However, as can be seen 
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from the satellite image of 2007 in Fig. 4, it cannot be said that the area had dense housing. The major 
reasons for this situation are that transportation and infrastructure services were not sufficient. Despite that, 
it is understood that about 4100 buildings could be built in this area according to the old zoning status. 
According to 2016 statistics, the average population per household is 3,5 in Kocaeli (TUIK, 2017). In this case, 
it is predicted that the estimated population of the area could reach about 14500 according to the old zoning 
plan.  

 
Fig. 6 Distribution of land classes after the urban regeneration 
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Fig. 7 The ratio of land classes to the size of total urban regeneration area 

 

LAND FUNCTION  PAST (M2) PAST (%) PRESENT (M2) PRESENT (%) 

Housing  311,383.93 40.50 306,959.45 39.92 
Road  199,968.54 26.01 172.637.47 22.45 
Green Area 206,318.44 26.83 176,877.24 23.00 
Education  32,169.16 4.18 43,633.24 5.67 
Religious Facility 3,659.52 0.48 8,788.68 1.14 
Trade 0,00 0.00 37,154.60 4.83 
Cultural Facility 0,00 0.00 3,575.00 0.46 
Health Facility  3,219.62 0.42 12,593.57 1.64 
Technical Infrastructure Facility 0,00 0.00 4,625.00 0.60 
Substation 372.48 0.05 2,036.42 0.26 
Non-zoning Area 11,788.97 1.53 0.00 0.00 
TOTAL 768,880.67 100.00 768,880.67 100.00 

Tab.1 Changes in land use functions 
 

As a result of the urban regeneration project, a total of 104 buildings were planned in the areas for housing. 
The construction permission to build has been increased to between 8 and 13 storey in the new zoning plan. 
When the whole project is completed, the total number of houses will be 4,906. In this case, the population 
in the area can be expected to be around 17,000. As a result, although there is a slight decrease in housing 
areas, the estimated population growth rate in the area is 1.17 and this ratio is predicted not to increase the 
population excessively. 
Although the Education areas were 6 parcels before the urban regeneration, there are 3 parcels in the study 
area after the regeneration. However, it is seen that the Education areas increased 1.36 times. The increase 
in the area is greater than the possible population increase. In the Religious Facility areas, the number of 
parcels was not changed at the end of the urban regeneration, while the areas increased 2.40 times. It can 
be said that this increased rate is higher than the estimated population growth rate. Similarly, while the number 
of parcels of the Health facility areas remains the same, the increase in the area at the end of urban 
regeneration is calculated as 3.91 times. In the old zoning plan, the area that determined for the Substation 
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was only 1 parcel; but 12 parcels are determined for the Substation area which there is an increase of 5.47 
times in the new zoning plan. Especially, the rates of increase in religious and Healthy facilities and Substation 
areas were found to be quite high compared to the estimated population growth rate. 
When the changes in Green areas in old and new zoning plans were examined, it is determined that green 
areas decreased 0,86 times after the urban regeneration contrary to other land use functions. Similarly, there 
is also a 0.86 times decrease in the roads. Interpretation of these changes in land use functions as only 
increasing and decreasing will be insufficient for urbanization. The positive or negative effects of increasing or 
decreasing changes in a sustainable city model should be detected with many parameters. 

6. RESULTS AND DISCUSSIONS 
Turkey suffered from heavy losses after the earthquakes in the Marmara region and it is understood that the 
cities were not resilient and prepared for natural disasters. For this purpose, various preventions on the 
subjects such as laws and regulations, zoning plans, disaster risk management practices, construction control 
services, insurances, and urban regeneration projects have been implemented after 1999. However, there 
have been various differences and disruptions in the implementation of these preventions among cities. For 
example, the “Building Inspection Law” No. 4708 was not implemented throughout the country until 2011. It 
is also known that some buildings are still not sufficiently inspected according to this law. Similarly, insurance 
of structures against natural disasters is compulsory according to Law No. 6305, but insurance process could 
not be extended throughout the country. In addition, this law is used to warrant only material damages after 
an earthquake. Whereas, this law should also guarantee the financing of the projects to reduce damages 
before natural disasters. 
The primary goal in many urban regeneration projects in our country has been to produce earthquake resistant 
mass houses. Resilient and sustainable urban designs have turned into secondary goals. Therefore, urban 
regeneration projects have been frequently observed in areas where there are no settlements. Such projects 
can be interpreted as opening new areas for settlements or creating new unearned income areas. In recent 
years, urban regeneration applications have been accelerated in areas under disaster risk or in areas where 
disaster risk structures exist according to the law no. 6306. However, there are still many areas and 
constructions under disaster risk in our cities. The number of earthquakes (Mw>6.0) in The Marmara Region 
have been 17 in the last 400 years. In addition, according to scientific studies, the probability of a major 
earthquake in only the Marmara Region for the next 30 years is about 50% with an optimistic perspective 
(Bohnhoff et al., 2013; Murru et al., 2016; Paradisopoulou et al., 2010; Parsons, 2004). Therefore, it is urgent 
to regenerate the areas under disaster risk as soon as possible. 
Until the earthquake, Kocaeli has continued growth of along the seashore. There have been many reasons for 
this situation from the past to the present. These reasons can be listed such as the rugged topography outside 
the coast, the factories, and seaports located along the coast and the country's main railway and highway 
transportation line at the seashore. In general, because the ground along the coast is not suitable for the 
settlement, earthquake damages have occurred in these areas mostly. It was aimed for deceleration of 
spontaneous growth of the city immediately after the earthquake. For this purpose, the largest of the mass 
housing areas were built in Kocaeli under the decree-law no 574 is in the northern part of the city center. 
Total of 4626 houses was built in the northern part for disaster victims (Kömürlü & Öztekin, 2007). In addition, 
Training and Research Hospital of Kocaeli University and new campus of the university were built to the north 
of this area as shown in Fig. 1. This planning and structuring raised the problem of transport between the city 
center and the north of the city. The project, which is discussed in this study is the first urban regeneration 
project in Kocaeli after the earthquakes in 1999 and it is about to be completed now. The basic aim of the 
project was to establish a transportation system between the city center and new northern settlements and 
to support the development of the city towards the north. This purpose was provided with Gazanfer Bilge 
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Boulevard, which is an important artery as shown in Fig. 3. Other objectives of the project were to build 
earthquake-resistant structures in the project area and to perform more resilient and sustainable planning for 
the project area. 
It can be said that there are significant improvements in the functions of Education, Religious, Cultural, Health 
Facilities, Trade, Technical Infrastructure, and Substation after the regeneration when the analysis mentioned 
in Chapter 5 is interpreted. This case is an indicator of sustainability which explains the increase of access to 
education, health and infrastructure services for the dwellers in the area. There is a 0.86 times decrease in 
the roads, which does not actually mean that transport services are getting worse. The old transport network 
consisted of narrow streets ranging in width from 6 to 12 meters in the area. Although the area is 2.5 km 
away from the city center, it had difficulties in transportation. This is why the area was not preferred for 
settlement before the urban regeneration project. A 30-meter wide boulevard and a 20-meter wide street 
constructed after the regeneration provide access to the north of the city as well as the area. The expansion 
of roads will also be able to provide significant contributions to search and rescue operations during natural 
disasters. On the other hand, the slope in the new boulevard is up to 15% due to topographical difficulties. 
This situation brings some risks to transportation. As a result, it is not enough to interpret roads only through 
areal size changes. Similar discussions can be made for a 0,86-times change in green areas. The advantages 
or disadvantages of the newly designed green areas compared to the old ones should be revealed with many 
parameters. For example, the pros and cons of the change in green areas should be discussed according to 
flora and fauna or the usage of children, elderly people, young people, etc. before and after the regeneration. 
For this reason, it is a necessity to analyze all this information of the settlement in terms of resiliency and 
sustainability with GIS models. GIS constitutes the first phase of the study. It is aimed to analyze the 
sustainability of each of the land use functions with various parameters in future studies.  
From past to present, it is a certain truth that the various zoning and construction amnesties cannot solve the 
problems of urban sprawl in Turkey and especially in industrial cities such as Kocaeli. For this reason, Law no. 
6306 on Transformation of Areas under Disaster Risk which went into effect in 2012 is an important step 
towards providing more modern and healthy living areas to cities and people although it has caused many 
controversies. The urban renewal projects in Turkey have been the subject of various discussions for these 
aspects since then. Displacing people from their habitats, forcing them to live in high-rise buildings, or getting 
unearned incomes through constructions are the main topics of the discussions (Demirkol & Bereket Baş, 
2013). The pros and cons of urban renewal projects should be made analyzable according to many parameters. 
The importance of Geographic Information Systems is undeniable for monitoring, analyzing or establishing 
new models of the effects of spatial changes on the sustainability and smartness processes. The main thing is 
that not only the reconstruction of habitats but also the changing land functions can be monitored, analyzed 
and improved.  
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